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PAPER PRESENTATION 
Bias factors related to math test performance of Ethiopian students in Israel 
Michal Levi- Keren, Tel Aviv University, Kibbutzim College of Education, Israel 
 
 The present study examines bias factors which might grant a relative advantage to native Israelis over groups of 
immigrants in a mathematics achievement test administered to fifth grade students. The bias factor analysis process, 
aided by quantitative and qualitative data gathering methods, comprised three phases: (1) Using a psychometric 
procedure called DIF (Differential Item Functioning) to identify differential functioning in test items. DIF was examined 
in two differentiated groups of immigrants from the FSU and Ethiopia, which were compared to a group of native 
Israelis with the same ability level in the construct which the test aimed at measuring. (2) Identifying the sources of 
difficulty leading to DIF, while distinguishing between difficulties that are relevant to the construct measured in the 
test ("impact factors"), as opposed to those which are not ("bias factors"). (3) Determining whether the item 
incorporates bias factors. Phase 1 was based on the analysis of the results of a mathematics achievement test 
administered to a national, representative sample of native Israeli students and immigrant students from the FSU and 
from Ethiopia. Phases 2 & 3 were made through the judgment of subject-matter experts of those items found to be 
having DIF, as well as through interviews with immigrant students and "culture experts", who contributed a cultural 
perspective to the answers of the interviewees. 
  
The paper focuses on the results related to Ethiopian students, which support Vygotsky's socio-cultural approach, 
emphasizing the influence of culture on the formation of high mental functions, including mathematical thinking. The 
practical implications of these results are discussed. 
  
In recent years there has been a significant increase in the number of immigrants in many European countries, as well 
as in Canada, the US and Australia. Israel has absorbed immigrants from the day of its foundation in 1948, including, 
since the end of the 1980s, large immigration waves from the Former Soviet Union (FSU) and Ethiopia. Mass 
immigration, in Israel as abroad, tends to include large numbers of children, who, as they join their new country's 
education system, are forced to cope with many difficulties. In Israel, as elsewhere, follow-up research has been 
conducted to accompany these integration processes. Studies concerning the academic achievements of immigrant 
children paint a complex, multi-dimensional picture. While some indicate that immigrant students' achievements level 
out and , after years, may even come to exceed those of native students, there are other studies that reveal persistent 
academic achievement. In Israel, it was reported that the academic achievements of immigrants from the FSU and 
Ethiopia are lower than those of native Israelis, even long after immigration. 
 
Many studies have tried to uncover the sources of immigrant students' academic difficulties. They pointed at a 
complex array of student characteristics, on both the individual and group level. These may be demographic: relating 
to the number of years students have spent in their new country, to the socio-economic status of their families, to 
their school's socioeconomic composition, etc; other characteristics are culture-dependent and therefore relate to 
language, ways of thinking and values typical of the students' culture of origin. However, since the findings of these 
studies are not mutually consistent, it is impossible to generalize about the respective impact of these characteristics. 
Another important component contributing to immigrant students' academic difficulties, however, has to do with 
learning conditions, including the use of modes of assessment which were occasionally found to be incompatible with 
the students' learning needs. The assessment measures used supplied only meager information regarding the 
knowledge the students acquired in their countries of origin. Even the use of testing accommodations, specially 
developed to improve assessment validity and thus to help the immigrant students skirt these problems, was not 
always proven to be effective. 



 
The main innovation of this study lies in the attempt to explain immigrant students' difficulties with math tests by 
focusing on identification and conceptualization of the sources of difficulties they experienced with test items. This 
approach comprised three phases: (1) Using psychometric procedures to detect test items which are differentially 
difficult or easy, for two differentiated groups of immigrants from the FSU and Ethiopia which were compared to a 
group of native Israelis with the same ability level in the construct which the test aimed at measuring.. The measured 
phenomenon is called DIF: Differential Item Functioning. (2) Identifying the possible sources of DIF, namely, identifying 
the attributes of the items which caused the difficulty, bearing in mind that there are two kinds of difficulty: those 
which can be related to the construct being measured (math ability), and therefore reflect true performance 
differences (impact), as opposed to those which are not, and which are called bias factors .It is the latter type of 
factors which might distort test results and threaten the validity of the decisions taken on the basis of the test scores. 
(3) Determining whether the possible source of DIF is relevant to the construct being measured. 
 
Three research questions were formulated, reflecting the three above-mentioned phases: (1) Which items function 
differentially (i.e., which items are DIF items), regarding the Ethiopian and FSU immigrant students who were tested in 
math? (2) What are the characteristics of the DIF items that were found  to favor the achievement of native born 
Israelis? (3) Which of those characteristics are bias factors and which reflect true performance differences?  
This study is based on a secondary data analysis of findings available from a comprehensive research conducted by 
Levin et al., in 2002[1]. In this paper, a research design combining quantitative and qualitative methods was used. The 
identification of DIF (question 1) was based on a statistical technique used to detect DIF items, called Delta-plot. For 
this purpose a stratified national sample of fifth graders was used, consisting of 530 native Israelis and 559 immigrants 
from the FSU and Ethiopia, who were tested in math, as part of the earlier mentioned research project. The 
identification of DIF sources (question 2) and the decision regarding their interpretation (question 3) were made 
through the judgment of subject-matter experts of those items found to be having DIF, as well as through interviews 
with immigrant students and "culture experts", who contributed a cultural perspective to the answers of the 
interviewees. 
 
The study results support Vygotsky's socio-cultural approach, which emphasizes the impact of culture on thinking 
processes, including mathematical thinking. The salient bias factors among immigrant students from the FSU originate 
in their unfamiliarity with certain test items, which proved to be alien to their ways of thinking; and also from a lack of 
sufficient attention to those item-related instructions which appeared in a different typographical format. Immigrant 
students from Ethiopia, however, tended to have difficulties in manifesting test taking skills differing from those 
relevant to their indigenous culture. Additionally, the answers they supplied to certain items, in which a concrete 
situation was presented, were rooted in their peculiar life experience, instead of being anchored in the items' data. 
 
This paper focuses on bias factors related to Ethiopian students, and discusses the theoretical as well as the practical 
implications of these results (such as providing testing accommodations), that may assist in generating further 
research aimed at the development of a fairer assessment culture, appropriate to Israel's current multi-cultural 
reality. 
[1]  
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aŀƴȅ ǉǳŜǎǘƛƻƴǎΣ ŦŜǿ ŀƴǎǿŜǊόǎύΚ ! ƴƻƴ ǊŜǎǇƻƴǎŜ ŀƴŀƭȅǎƛǎ ƻŦ ǎǘǳŘŜƴǘǎΩ ŜǾŀƭǳŀǘƛƻƴǎ of teaching. 
Bert Brockx, University of Antwerp, Belgium; Pieter Spooren, University of Antwerp, Belgium; Dimitri Mortelmans, 
University of Antwerp, Belgium 
 
Student evaluations of teaching (SET) are used at many universities to assess teaching quality. The validity and 
reliability is often discussed in research papers. Several studies that examine different aspects of SET report that a 
significant number of students do not return their evaluations. This can cause problems concerning the reliability and 
validity of SET. We do not know of any study that has examined the non-response issue in SET research. In the present 
paper, an exploratory study on student and course characteristics that might influence a student's decision (not) to 
participate in course evaluations is presented using multilevel binomial regression models. We find that some student 
characteristics significantly influence the fact that students complete their SET questionnaires (i.e. course grade, 
overall grade, gender, and first year of higher education). These findings might have implications for the interpretation 
of SET results and the use of SET in general. For example, the results show that good students (in terms of having 
received good grades) are more likely to complete evaluation questionnaires than students who received grades. All 
stakeholders should take this into account when drawing conclusions about teaching quality based on SET results. 



 
Introduction   
Student evaluations of teaching (SET) are seen as the most common means to assess teaching quality at universities 
(Apodaca & Grad, 2005). A massive amount of research papers have been published on SET (Richardson, 2005). A 
frequent problem with teacher evaluations is the fact that a significant number of students do not respond to the 
survey. Layne, Decristoforo & McGinty (1999), for instance, showed that response rates for were 47,8% for online 
course evaluations and 60,8% for in-class surveys. These results were confirmed by Dommeyer, Baum, Hanna & 
Chapman (2004).    
 
Due to rather low response rates it might be possible that a selection bias occurs. This could for example mean that 
students who perform well tend to respond more easily than students who receive low grades. If these students 
would also have different opinions about the teacher's performance, the selection that occurred could bias the 
results. It might mean that the results do not reflect the opinion of the complete population but of a selective sample 
of students. In this paper, we focus on the topic of non response within SET and examine whether course or student 
characteristics influence a student's decision to participate or not.   
 
Data   
The data for the present study were gathered at the University of Antwerp during the fall semester of 2008-2009 
academic year by means of the SET -37 course evaluation questionnaire (Mortelmans & Spooren, 2009). 1224 online 
evaluations were sent to 598 students who were subscribed in 44 courses. As evaluations were administrated through 
an online system every student was given the possibility to evaluate the courses, opposed to an in-class surveys which 
requires full class attendance. The response rate was similar to the one reported by Layne, et al. (1999), namely 
41,3%.     
    
Method The collected data have a cross classified hierarchical structure. This means that some students evaluated 
multiple courses by completing several evaluations. The most appropriate analysis method to analyze this data would 
be a cross classified multilevel binomial logistic regression analysis. However calculating a model with 49 teachers, 609 
students, 1238 evaluations and several explanatory variables leads to estimation problems. Therefore, two separate 
multilevel logit models were estimated, with at the first level the questionnaires and at the second level the students 
όƳƻŘŜƭмύ ŀƴŘΣ ƛƴ ŀ ǎŜŎƻƴŘ ǎǘŜǇΣ ǘƘŜ ŎƻǳǊǎŜǎ όƳƻŘŜƭнύΦ  ¢ƘŜ ŘƛŎƘƻǘƻƳƻǳǎ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ όΨǊŜǎǇƻƴǎŜϥύ ǿŀǎ ŎƻŘŜŘ 
Ψмϥ ƛŦ ǎǘǳŘŜƴǘǎ ǇŀǊǘƛŎƛǇŀǘŜŘ ƛƴ ǘƘŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ŀ ŎƻǳǊǎŜΦ {ŜǾŜǊŀƭ ŜȄǇƭŀƴŀǘƻǊȅ ǾŀǊƛŀōƭŜǎ ǿŜǊŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ƳƻŘŜƭΦ !ǘ 
the questionnaire level the student's course grade was added, and whether the evaluation was about an elective 
course or not. At the student level, the overall grade, the student's gender and whether or not it was the student's 
first year of higher education were added. In the second model we added the course characteristics namely the class 
size and the required workload.   
 
Results and conclusion   
The results show that mostly the student characteristics influence the student's decision to participate in a SET survey. 
Table 1 shows that female students are more likely to fill in a questionnaire than their male counterparts, also good 
students (in terms of grades) tend to respond more likely than students who receive low grades. On the other hand, a 
negative effect is found for students who are in the first year of their university career. The course characteristics 
show no significant effects, a questionnaire of a course with high or medium workload is not more or less likely to be 
responded to, than one that required low workload. The same counts for courses with high, low or medium class sizes.  
The results of this study might have implications for the use of SET. All stakeholders should take into account that the 
student's performance and gender play an important role in the decision to respond to SET questionnaires. They thus 
should bear in mind that the sample of students who respond to the evaluations might not be a completely 
representative sample of the complete population.   
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Paper-based assessment reached its limits, however the shift from paper-pencil (PP) to computer-based assessment 
(CBA) poses new questions. Validity issues regarding media-effect studies belong to one of the key areas. Several 
studies have been conducted with older students to measure validity (Csapo, Molnar & R. Toth, 2009), however, only 
a few focused on early childhood education (Choi and Tinkler, 2002). The purpose of this paper is (1) to study the 
media- effects in a cross-curricular competency field by first grade (age 6-7) students; (2) categorize item formats and 
students according to their media-dependence. Due to the young age of the target population, the instrument of the 
study consisted of figural, nonverbal items. The same inductive reasoning test was administered in PP and in CB mode 
(N=5156 and 313, respectively). The online data collection was carried out with the TAO platform. Student-level 
differences indicated media-effect, students' achievement was higher in PP (45.33%) than in CB format (32.6%; t=6.11, 
pThe highest media-effect was noticeable at items where the answer and distractors contained more figures. 
Students' socio-economic factors, gender and frequencies of computer-usage did not influence their CB test scores. 
 
Theoretical framework   
Technology has fundamentally changed the quality of education, including educational assessment. Technology-based 
assessment (TBA) opens new areas, raises new issues, offers new assessment methods (see Csapo, Latour, Bennett, 
Ainley, & Law, 2010), changes the whole assessment process and poses several new questions (see Scheuermann, & 
Bjßrnsson, 2009). It is no longer doubt that TBA will replace traditional paper-pencil (PP) testing. The transition from 
PP to TBA in educational context requires a step-by step procedure (Csapo, Molnar, & R. Toth, 2009); the first is the 
adequate control of media effect during testing. Several media effect studies were carried out in the past few years; 
however, only a few focused on testing very young students in technology-based environment.     
 
Aims   
Administering technology-based tests by very young students poses several challenges; therefore, special attention 
must be paid to control instrument validity and reliability. The purpose of this paper is to study the media effects in a 
cross curricular competency field by first grade (age 6-7) students, to control media effect and make detailed 
comparisons of test results delivered by different media.   
 
In this paper we   
(1) compare pupils' achievement in PP and computer-based (CB) environment;   
(2) categorise the item formats according to their media-dependence; and   
(3) characterise students who achieve better or worse in CB tests.     
 
Methodology   
The sample for the PP study was drawn from 1st grade students (age 6-7; N=5156), representative for the school 
population of Hungary; while the sample for the CB study was drawn from 1st and 2nd grade students (age 6-8; 
N=313). The instrument of the study was an inductive reasoning test, developed directly for young learners. It 
consisted of 37 figural, non-verbal items. The same test was used in PP and CB format. Special attention was paid to 
the paper and screen layout of the test, which were kept as similar as possible. The online data collection was carried 
out with the TAO (Testing Assistéê par Ordinateur) platform via Internet by using computers available at schools. The 
detailed item analyses were performed by using several means of classical test theory and IRT.     
 
Findings and conclusions   
The reliability index of the inductive reasoning test did not differ significantly in PP and in CB environment (Cronbach-
a=.88 and .85, respectively). The comparison of PP and CB test scores indicates significant differences between the 
achievements based on the media. The average student achievement was higher in PP mode (M=45.33%, sd=20.07%) 
than in CB format (32.66%, SD=18.17%; t=6.11, p    Regardless of the item type applied the delivery media caused 
significant achievement differences. However, depending on the used item format the amount of differences are 
changing. The highest media effect was noticeable at items where the answer and distractors contained more figures. 
The influential factor of the delivery media proved to be the strongest (t=8.24, p  Regarding gender analyses, there 



were no achievement differences between the achievement of boys and girls in CB test results. Similar result was 
found at subtest level as well. Students' socio-economic factors (e.g. number of books, number of PCs, number of 
mobile phones) did not influence their CB test scores; similarly the common usage of computer and/or internet did 
not result in higher CB test results.    
The delivery media had a significant impact on first graders' achievement regardless of pupils' different background 
variable the measured cognitive structure, context and item format. The results suggest that if the goal was to 
develop equivalent summative assessment for the two media, studying the particular differences between the two 
media using different research condition and research design may support a developmental process towards the 
improvement of the validity of online assessment. Further research is needed to study the effect of media in other 
domains, to identify the differences of the cognitive processes relevant in the two media and for controlling the 
effects of other variables that were not the goal of these studies.     
 
Educational and scientific importance   
Paper-based assessment reached its limits. Existing models of assessment typically fail to measure the skills, 
knowledge and competencies that are increasingly important in the 21st century, and direct feedback is not available 
after the actual testing. Technology helps to solve this problem. Within a few years large scale international 
educational assessment programs plan to introduce computer-based assessments of student achievements, 
therefore, students are expected to be familiar with CB testing. This fact may facilitate the early use of CB testing at 
schools. However, most cases studies do not focus on pupils' CB testing in an educational context. In connection with 
media effect control, the detailed analyses of a comparison of PP and CB testing establish scientific bases to improve 
the efficiency, effectiveness and validity of computerized tests.   
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Test follow-up: developing productive synergies between summative and formative assessment  
David Carless, University of Hong Kong, Hong Kong 
 
The main aim of this paper is to explore how teachers derive formative instructional power from internal school tests. 
It analyzes potentials and constraints in seeking to enhance student learning capacities from test processes which 
carry both summative and formative purposes. The paper uses qualitative case study data from six teachers in three 
elementary schools in Hong Kong involving 31 classroom observations and 26 interviews with teachers. The 
observations were mainly of test follow-up lessons and interviews probed issues arising from them and other themes 
related to the interface between testing and student learning. The findings document two particular test follow-up 
strategies: student self-evaluation of performance on a test; and peer co-operative processes. A common thread 
across both of these is that they involve active student participation in the post-test learning process. The significance 
of the study lies in its focus on building productive synergies between summative and formative assessment. Test 
follow-up can be used to show that test results can look forward to future learning, as well as summarizing previous 
performance. 
 
Aims   Managing the relationship between summative and formative assessment is a major challenge for the 
enhancement of the learning aspects of assessment. The power and influence of summative assessment often 
undermines the learning potential of formative assessment. The development of productive synergies between these 
two functions of assessment represents a potentially powerful way forward. Within this theme, the particular strategy 
discussed in this paper is post-test follow-up as a means to develop ongoing student learning capacities. The main 
aims of the paper are: To explore how elementary school English teachers in three selected Hong Kong schools carry 
out learning-oriented follow-up to internal school tests;  To contribute to the development of assessment theory by 
exploring how summative assessment can be used formatively to support student learning; To analyze the role of 
context in formative assessment and suggest some features of contextually grounded assessment practices. 



Theoretical framework: Formative use of test data The framework for the paper is based on work probing the 
relationship between formative and summative assessment. Formative assessment is defined as the elicitation and 
interpretation of evidence, so as to enhance instruction and improve student learning. The formative assessment 
strategy discussed in this paper is the formative use of a test designed principally for summative purposes (Black et al., 
2003), hereafter test follow-up. Test follow-up uses information from tests to advance student learning, so has the 
potential to contribute to a positive relationship between summative and formative assessment. For test follow-up to 
be exploited optimally it requires the right kinds of tests: those that are aligned with curriculum aims; those that are 
instructionally sensitive (Popham, 2008); and those that promote mastery as well as performance (cf. Dweck, 2000).  
There are a number of challenges for the implementation of test follow-up: frequent classroom testing risks making 
judgments about student learning rather than suggesting means to improve (Black et al., 2003);  it can result in micro-
teaching of ways to gain additional marks rather than developing student learning power (Stobart, 2008); and 
teachers are generally more effective at drawing inferences about student levels of understanding than they are in 
planning future instructional steps (Heritage et al., 2009).     
 
Methods The research questions guiding the study are: What test follow-up strategies do the teachers carry out? 
What is the rationale, strengths and limitations of these test follow-up strategies? The research involved multi-site 
qualitative case studies of teachers implementing test follow-up. Case studies are a particularly useful research 
strategy to probe the context-dependent nature of classroom implementation of learning activities. The case studies 
were carried out in English as a foreign language classes in elementary schools in Hong Kong. The unit of analysis in 
the study was the teacher. Six teachers from three schools were involved over a three-year period.  Data sources 
comprised classroom observations and interviews. Observation is the most direct way of understanding classrooms 
and so a series of lesson observations were conducted before and after tests. A customized observation schedule was 
developed to facilitate the collection of relevant information, including: the relationship between lesson content and 
items in tests; student learning progress and difficulties; and identifiable test follow-up practices.  Semi-structured 
interviews were conducted with teachers to identify their views about assessment and its relationship with classroom 
practice. Baseline interviews with participant teachers served to understand assessment practices in the school. Post-
lesson interviews probed teacher perceptions of relevant issues occurring in observed lessons.  The data-set 
comprises 31 lesson observations and 26 interviews with teachers. Data were analyzed inductively using standard 
qualitative data analysis procedures, including coding, categorizing and respondent validation.  
 
Findings Classroom observations revealed various test follow-up strategies. Those which carried potential for 
enhancing student learning mainly involved students as active participants in test follow-up. Peer co-operation was a 
key element and was exploited in various ways: students working in pairs or small groups to work out answers to 
challenging test questions or develop correction sheets; and students sharing test preparation or test-taking 
strategies.  Another potentially useful strategy was engaging students in self-evaluation through written reflections on 
test performance: what they did well, what they were less successful in and how they wanted to improve. Whilst 
some students wrote relatively trivial comments, such processes had potential to remind students that a test was not 
just an end-point but part of ongoing learning. Teachers' potential to implement test follow-up effectively related to a 
complex interplay of multiple factors, including: their background, training and experience; beliefs and understandings 
related to testing and formative assessment; the extent of satisfaction with existing practices; and the pedagogic 
priorities in their own school context. Underpinning these elements were various contextual and cultural factors, 
pertaining to the Confucian-heritage setting of Hong Kong: the expected roles of teachers and students; the 
dominance of examination-oriented education; and collectivist notions encouraging positive co-operation with peers.   
Significance The theoretical significance of the work relates to the development of productive synergies between 
summative and formative assessment. By acknowledging the centrality of summative assessment in teachers' and 
students' lives, but deriving much needed formative impetus, test follow-up can be used to show that test results can 
look forward to future learning, as well as summarizing previous performance.  The study also casts light on the 
interplay between assessment and educational context via the notion of contextually grounded formative assessment 
practices which acknowledge the realities of the host setting. Such an orientation honors the existing beliefs of 
teachers and the associated classroom practices, grounded as they are in a particular socio-cultural setting. It takes a 
pragmatic view of what is feasible in a specific context, such as Hong Kong, in view of the dominance of examination-
oriented education. This starting-point can act as a seed for further development.  Finally, the study also carries 
implications for practice. The findings suggest two main interlinked keys to test follow-up: a) the importance of active 
student involvement; and b) engaging students in reflecting on their work and performance, including peer learning 
and self-evaluation.  
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What do we know about the digital divide in students with an immigrant background? 
Oliver Walter,  Germany; Martin Senkbeil, Leibniz Institute for Science Education, Germany 
 
Lƴ ǘƘƛǎ ǇŀǇŜǊ ǿŜ ŀƴŀƭȅȊŜ ǘƘŜ ΨŘƛƎƛǘŀƭ ŘƛǾƛŘŜϥΣ ƛΦŜΦ ŘƛǎǇŀǊƛǘƛŜǎ ƛƴ ǘƘŜ ŀŎŎŜǎǎ ǘƻ ŘƛƎƛǘŀƭ ƳŜŘƛŀΣ ŦǊŜǉǳŜƴŎȅ ƻŦ ŎƻƳǇǳǘŜǊ ǳǎŜΣ 
and computer literacy, with regard to students with an immigrant background in Germany. Since ICT competencies 
have an increasing relevance to young people's opportunities on the labour market, especially for students with an 
immigrant background, we studied the amount of differences on all three dimensions of the digital divide in a sample 
of 8,874 ninth-graders in Germany. In doing so we distinguished between students of different immigrant generations 
and different ethnic origin. Our results show increasing levels of computer competency with ascending immigrant 
generation. With respect to ethnic origin we found deficits for some (e.g., students from Turkey), but not for all 
migrant groups (e.g., students from Poland). After identifying these disparities, we related them to indicators of 
structure and process characteristics of the students' family, e.g. socioeconomic status. We found that disparities in 
computer skills between different groups of immigrants and  natives can largely be traced back to differences in 
access to digital media and to family characteristics. Interestingly, there were different effects of these factors for 
different immigrant groups. Our results suggest that schools should be aware of the different patterns of the digital 
divide with respect to immigrant generation and ethnic origin and should try to compensate for them by making an 
adequate educational offer. 
 
 Aims   
aŀƴȅ ǎǘǳŘƛŜǎ ƘŀǾŜ ōŜŜƴ ŎƻƴŘǳŎǘŜŘ ƻƴ ǘƘŜ ΨŘƛƎƛǘŀƭ ŘƛǾƛŘŜϥ ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ǎƻŎƛŀƭ ƛƴŜǉǳŀƭƛǘƛŜǎ ǎƛƴŎŜ ǘƘŜ ŜŀǊƭȅ мффлǎΦ .ǳǘ 
they often focused only on access to digital technologies and neglected other dimensions as frequency of computer 
use and computer literacy. Only some research has focused on migrants, especially in Europe. In addition, the existing 
research on migrants and the digital divide rarely distinguish between different migrant groups (e.g., according to 
immigrant generation and ethnic origin) and take little notice of differences due to family structure (e.g. socio-
economic status, parental education) and family process characteristics (e.g. family language, family communication) 
into account.   
Therefore, our concern was to study access, use and knowledge of computers and the internet of different groups of 
immigrant students in Germany and to relate our findings to structure and process characteristics of their families. In 
particular, we were interested in the following questions:   
(1)   What is the digital divide like between natives and students of different immigrant generations?   
(2)   What is the digital divide like between natives and students of different ethnic origins?   
(3)   Do disparities in computer literacy stem from differences in the access to digital media and from family structure 
and process characteristics?     
 
Methodology   
For answering our research questions we used data of 8,874 9th graders participating in PISA 2006 in Germany. 
Immigrant background was defined by the students' and parents' country of birth. We distinguished the following 
groups with respect to immigrant generation: (a) students without an immigrant background: The student and both 
parents were born in Germany (N = 6,950). (b) 2.5th generation: The student and one parent were born in Germany 
(N = 491). (c) 2ndgeneration: The student was born in Germany, both parents were born abroad (N = 731). (d) 1st 
generation: The student and both parents were born abroad (N = 687). Additionally, we used a second classification 
differentiating between students whose parents were born in the former Soviet Union (N = 441), Turkey (N = 424), 
Poland (N = 230) and other countries (N = 801).   
Computer literacy was measured by a paper-pencil-test consisting of 14 items (a = .78). The other dimensions of the 
digital divide and the family background of the students were assessed by questionnaire.     
 
Findings   
Table 1 shows the results concerning research questions 1 and 2. With respect to computer access there are only 
some minor differences to students without an immigrant background, especially for students from the 1st and 2.5th 



immigrant generation. More pronounced disparities can be found for internet access. There, our results show that 1st 
generation students have substantially lesser access and that the disparities decreases over generations. In contrast to 
access we did not find significant lesser differences in frequency of computer use at home and at school. Instead 2nd 
generation students use computers a bit more often than natives at home. If we look at computer use outside both 
school and home we also see that the computer is even more often used by students of every immigrant generation 
than by natives. Even so, 2nd and 1st generation students show distinct deficits in computer proficiency, on average. 
In contrast to the results for immigrant generation there are greater disparities in access to digital media between 
groups of different ethnic origin. With the exception of students whose parents were from Poland, immigrant 
students have significantly lesser access to digital media than natives. Especially a substantial proportion of students 
from the former Soviet Union and from Turkey do not have access to the internet. The findings for frequency of 
computer use are similar to the ones we found for students from different immigrant generations: There are no 
differences in the frequency of use at home and at school, but significantly more students whose parents came from 
Turkey and other countries use computers outside school and home than natives. In accordance with findings 
reported above and with the exception of Polish students, students with another than a German origin have lower 
computer proficiencies, on average.     
 
With respect to research question 3, we found that differences in computer proficiency between groups of immigrant 
and native students can mostly be traced back to access to digital media, family structure and family process 
characteristics, although these factors only explain less than 10 percent of the total variance (see table 2 for results 
with respect to ethnic origin). More detailed analyses point to different mediating mechanisms regarding the 
development of knowledge gaps between natives and different immigrant groups. Whereas access conditions as well 
as family structure and process characteristics contribute significantly to explain the disparities for first-generation 
students, only structure and process characteristics do so for 2nd generation students. The results are similar if we 
categorize students depending on their parents' country of origin: Family structure and process characteristics are 
important for Turks, access conditions and family process characteristics are important for those from the former 
Soviet Union.    
 
Theoretical and educational significance   
Our results have some practical implications for the promotion of computer literacy through school activities. Schools 
have a responsibility to teach students how to competently use a computer and the internet so as to guarantee each 
student equal opportunities in reaching their future vocation or profession. Schools could, for example, specifically 
advise parents with an immigrant background, depending on their origin and their children's specific deficits in 
dimensions of the digital divide, to invest in a computer and internet access at home, or if this is not possible, to 
provide this through access at school, a library or an internet cafe. Schools should ensure that Turks and second-
generation immigrants receive the necessary computer skills. Although these students claim to use a computer 
frequently they seem not to be able of acquiring sufficient skills on their own. As the parents of Turkish students often 
lack the necessary education and cognitive skills, schools must take on the role of a mediating agent when it comes to 
conveying computer-oriented skills.  
 
 
PAPER PRESENTATION 
Multilevel analysis on quadratic relationship between socioeconomic status and math performance  
Ningning Zhao, UGent, Belgium 
 
The purpose of the present study is to explore, in a large sample of Chinese primary school students, the relationship 
between family socioeconomic status and mathematics performance on the base of a multi-level analysis. A rather 
weak relationship is found between socioeconomic status and performance in the Chinese context. The relationship 
follows a quadratic curve, implying that students from a disadvantaged family and higher socioeconomic background 
have a higher probability to attain higher mathematics scores. This can be explained on the base of Chinese cultural 
beliefs about exams and social class mobility. Moreover, the average socioeconomic status at the school level seems 
to moderate in the relation between individual SES and academic performance. This suggests that individuals from a 
disadvantaged family will benefit more from the school with a higher average higher family socioeconomic status than 
other students who are enrolled in schools with a lower average family socioeconomic status. 
 
 1. Introduction   
 The relationship between socioeconomic status (SES) background and academic performance has received ample 
attention since the publication of the "Coleman Report" in 1966 (Coleman, Campbell, Hobson, McParland, Mood, 
Weinfeld and York, 1966). A consistent finding is that students with a high family SES perform better than students 
with a lower SES. As shown in the Third International Mathematics and Science Study (TIMSS), the influence of family 



socioeconomic status on educational performance appears to vary systematically depending on the economical 
development level of a region (Schiller, Khmelkov and Wang, 2002). Whether the relationship between SES and 
mathematics performance is different in other countries (developed or developing, various cultural value) is still an 
open question.   
This brings us to the research aims of the present study: (a) to construct a comprehensive SES index based on input 
from previous studies; (b) to explore the general relationship between SES and mathematics in P. R. China, considering 
different developmental levels of the region; and (c) to analyze the extent to which aggregated SES at the school level 
influences student mathematics performance, regardless of students different individual SES levels. Multilevel analysis 
was applied to study the impact of variables at the school, class and student level on mathematics performance.   
    
2. Theoretical background   
2.1 Measurement of socioeconomic status   
            SES which was approached in the 1980s stress family income, father's educational level, mother's educational 
level, and father's occupational status or occupation type (White, 1982). In later studies, additional variables were 
added to the index; e.g., home resources (Sirin, 2005), home atmosphere or context, number of books in the 
household, and other resources related to the learning (Caldas and Bankston, 1997; OECD, 2003).   
2.2. Varying impact of SES on mathematics performance    
2.2.1  Family SES and academic performance   
            Recently, the meta-analysis of both White (1982) and Sirin (2005) reveals that the direct relation between 
socioeconomic status and performance might be less strong. White's meta-analysis claimed that the meta-analysis 
reveals that the average correlation is .299 while Sirin's meta-analysis claimed a correlation value of.343.    
2.2.2 SES and performance: the moderating effect of school aggregated SES variables   
            Previous studies show that higher levels of an aggregated school SES is related to an increase in student 
performance and in students with a different level of family SES (Perry and McConney, 2010).    
    
3. Method   
3.1 Sampling   
            These twenty schools are located in five Chinese regions reflecting different development levels; and are 
located in a rural or urban setting. Total school enrolment ranged from 318 to 897 students (M=547.95, SD=140.19). 
Sampling strata were based on the location of the school in a specific region.    
    
3.2 Variables    
3.2.1 Dependent variables   
      Mathematics performance level. All the items and cases were calibrated on a continuum scale ranging from grade 
one to six by Item Response Theory (IRT) programme of BiLog (See Authors, revising). Reliability of the scales 
(Cronbach's a) was reported to be high: for grade one to grade six respectively .94, .96, .95, .94, .94 and .93. Reported 
means are: -1.24, -.89, .05, .18, .69, .83.    
3.2.2 Independent variables   
3.2.2.1 Individual learner's level SES     
   In a first step, an exploratory factor analysis (EFA) was carried out by applying the WLSM method that is able to deal 
with eight items for the family information as categorical data (Mplus5.1). The results suggest a two-factor structure in 
the SES variable. A first factor grouped SES variables focusing on parents' occupation status; a second factor groups 
SES variables in relation to family wealth.   
3.2.2.2 School level SES   
      Two aggregated SES indexes were calculated at the school level: (1) the average parent's socioeconomic status of 
the learners attending this school (SCFSES_J) and the average level of wealth of the children in the school (SCFSES_W).    
    
4. Results   
4.1 Multilevel analysis of the relationship between SES variables and mathematics performance   
4.1.1 Weak relationship between SES variables and mathematics performance   
       These models only account for 0.41% of the variance in mathematics performance at the individual learner level 
(.486 vs. .484) (compare model 0 to model 6 in Table 4). This implies that the SES variables under study are not strong 
predictors of mathematics performance in primary school after controlling for school level variables.   
4.1.2 The U-shaped relationship between SES variables and mathematics performance   
      Another interesting finding from the study is the U-shaped relationship between SES variables and performance in 
the primary school. This implies that the students with lower SES in China do not always attain lower performance 
levels, while students with a higher SES level do not always attain higher performance in primary schools. The 
performance of the students depends on the corresponding family SES level of the student.   
    



4.2 SES and mathematics performance: the moderator effect of school level aggregated SES indexes   
4.2.1 Stronger Effect of School level of FSES_J on mathematics performance                         
      In sum, when means of SES at school level are entered into the models, about 22.02% of the total variance in 
mathematics performance can be explained (.227 vs. .177 see model 8 in Table 4) at the school level.   
4.2.2 The moderator effect of school SES on mathematics performance   
       Figure 2 shows how the mathematics performance of learners with a different level of SES, based on their parents 
job level (recoded in three categories), varies according to the aggregated SES variable at school level.   
       The slope of the disadvantaged group with lower individual family SES (FSES_J_R = 1) is less steep as compared to 
the middle group (FSES_J_R = 2) and the advantaged group (FSES_J_R = 3). This implies that the moderating effect is 
stronger for learners with a higher individual SES. In general, the higher the school aggregated SES, the higher 
performance of learners with a higher family SES.   
    
5. Discussion and conclusions   
     A variety of rationales can be presented to explain these specific findings based on data from the Chinese context. 
Although the cultural values and political management policies can have a positive impact, it remains nevertheless 
clear that disadvantaged students run a higher risk for encountering learning difficulties.   
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The Programme for International Student Assessment (PISA) has drawn attention to the role of mathematical literacy 
as an important prerequisite for lifelong learning and active participation in society and culture. Many everyday 
situations require mathematical abilities for sound judgements or important decisions. The aim of this study is to find 
out how often adults use mathematics in their work and daily life and how this is connected to their mathematical 
competence. The sample comprises N = 461 adults from Germany (age: M = 44.2 years, SD = 12.2 years). The testing 
took place by individual sessions in the adults' personal home environment. A Latent-Class-Analysis identified three 
classes of adults which differ in their profiles of using mathematics in work and daily life. Regression analyses on the 
adults' mathematical competence showed statistically significant effects for age (beta = -0.19), socio-economic status 
(beta = 0.26), educational attainment (beta = 0.18) and the interaction between gender and educational attainment 
(beta = 0.57). Adding the variable "use of mathematics" to the regression model resulted in an additional effect 
mathematics user profile classes. The findings showed that the use of mathematics in work and daily life is a strong 
predictor for mathematical competence. This effect is stable even when characteristics of the social background are 
controlled. Further implications for the life-long learning in mathematics with regard to limitations of the study 
(sample bias and cross sectional design) will be discussed. 
 
The Programme for International Student Assessment (PISA; OECD, 2003) has drawn attention to the role of 
mathematical literacy as an important prerequisite for lifelong learning and active participation in society and culture. 
Many everyday situations require mathematical abilities for sound judgements or important decisions. Mathematical 
literacy thereby emphasizes the knowledgeable use of mathematics as a tool for solving problems in real-world 
situations.   
 
The aim of this study is to find out how often adults use mathematics in their work and daily life and how this is 
connected to their mathematical competence. More concrete we follow two research questions:   
(1)   Which profiles can be identified concerning the use of different mathematical concepts in work and daily life?   
(2)   Of what kind is the relationship between the adults' use of mathematics in work and daily life, their social status 
and their mathematical competence?   
 
The sample comprises N = 461 adults from Germany (age: M = 44.2 years, SD = 12.2 years; gender: 55 percent women 
and 45 percent men). It was taken within a pilot study of the National Educational Panel Study (NEPS) in Germany 
(Blossfeld, Schneider & Doll, 2009). The testing took place by individual sessions in the adults' personal home 
environment. Test administrators who had been trained in advance conducted the test according to standardized 
guidelines. Each session took 90 minutes, and the participating adults were rewarded with a sum of 20 Euros. The test 
time was divided into 60 minutes for a paper-and-pencil mathematics test and 30 minutes for a questionnaire. The 



mathematics test consists of 40 items (Cronbachs' alpha = 0.90) (Ehmke, Duchhardt, Geiser, Grýþing, Heinze, & 
Marschick, 2009). The questionnaire asks for standard sociodemographics (age, gender, socio-economic status, 
educational attainment) and also includes a scale on the use of different mathematical concepts in work and daily life 
(12 items, cronbachs' alpha = 0.86).    
A Latent-Class-Analysis identified three classes of adults which differ in their profiles of using mathematics in work and 
daily life. The adults in the first class (63 percent of the sample) represent the "normal users". They apply elementary 
mathematics (e.g. fractions) in their work and daily life on average at least once per month. They almost do not use 
higher mathematical concepts (e.g. trigonometry). The second class (14 percent) comprises "advanced users". They 
use elementary mathematics as regularly as the first class. Additionally, they use advanced mathematics quite 
frequently. The third class (23 percent) can be described as "non-users". They report that they very seldom apply 
mathematics in their work and daily life.   
 
Regression analyses on the adults' mathematical competence showed statistically significant effects for age (beta = -
0.19), socio-economic status (beta = 0.26), educational attainment (beta = 0.18) and the interaction between gender 
and educational attainment (beta = 0.57). Adding the variable "use of mathematics" to the regression model shows an 
additional effect mathematics user profile classes. Also, this results in a reduction of the effects for the characteristics 
of social status. This can be interpreted as a mediation effect. In the final model, 35 percent of the variance in the 
adults' mathematical competence is explained by the characteristics of social status and their use of mathematics in 
work and daily life.   
 
The findings showed that the use of mathematics in work and daily life is a strong predictor for mathematical 
competence. This effect is stable even when characteristics of the social background are controlled. Further 
implications for the life-long learning in mathematics with regard to limitations of the study (sample bias and cross 
sectional design) will be discussed.   
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Students' alternative conceptions of tropical cyclone causes and processes 
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Shulman (1987) argued that an important component of pedagogical content knowledge (PCK) is teachers' 
understanding of common student alternative conceptions, yet little is known about what students believe about 
many topics in the school curriculum. This paper focuses on an area of the NSW Junior Geography curriculum as the 
first phase of a larger study designed to investigate Geography teachers' PCK. Common student conceptions of 
tropical cyclone causes and processes were identified using a variety of methods.  Results indicate that middle school 
Geography students (n=330) hold a range of alternative conceptions related to foundational scientific principles as 
well as the geographical concepts of location, scale and interaction with the human and natural environment. 
Implications for the knowledge requirements of Geography teachers are discussed. 
 
Aims/rationale 
Shulman maintains that teachers need to ground pedagogy in a detailed knowledge of students' existing conceptions.  
The first step is to establish the nature of these conceptions. Although there is considerable research on student 
alternative conceptions in the Science and Earth Science literatures (Reinfreid &  Schuler, 2009) there has been little 
research integrating a focus on scientific processes with the geographical perspectives of spatial distribution, scale, 
and interaction with the human and physical environment. This study therefore aimed to identify the common 
alternative conceptions of tropical cyclone causes and processes held by 330 Year 8/9 students studying Geography in 
18 Sydney schools.  The case study of tropical cyclones was chosen because of: the lack of previous research on 
student conceptions in this area; the likelihood that students would have been exposed to informal ideas about 



tropical cyclones; the ease with which the conceptual building blocks of understanding (such as air pressure) could be 
identified; and the existence of research indicating such concepts present difficulties for many students because of 
their abstract nature.Methodology The mixed-method design consisted of a semi-structured interview (involving 
drawing tasks, stimulus response activities, and hypothetical/simulation questions) and a questionnaire.  The 
questionnaire, with 40 true/false statements and a confidence scale, provided an indication of the distribution of 
alternative conceptions across the entire sample. It  was assumed that a high confidence level indicated that students 
were either recalling factual knowledge or drawing on a theorized belief (Vosniadou, Vamvakoussi, & Skopeliti, 2008). 
The focus of analysis was on the identification of items of low facility where average student confidence was high as 
these beliefs were likely to represent strongly held alternative conceptions.  Seventeen students were subsequently 
interviewed (with drawing, mapping and stimulus response tasks incorporated) to explore the preconceptions of the 
participants in greater detail and to validate the findings of the questionnaire.Data analysis Student drawings, 
interview transcripts and written responses were coded and patterns of alternative conceptions identified and 
recorded. Descriptive statistics were generated from the questionnaire responses and items answered incorrectly by 
more than a third (n=110) of the students were then sorted by confidence. Clusters of ideas or item types were 
identified.  Conceptions and beliefs were considered stable if they were used consistently in students' explanations on 
more than one occasion, for example through their questionnaire responses, written explanations, drawings and 
answers to semi-structured interview questions (Vosnaidou, et al. 2008).ResultsAnalysis of the drawings, interview 
transcripts and questionnaire data revealed a number of common patterns and themes. The first grouping of five 
alternative conceptions related to students' understandings of underlying scientific processes such as sensory based 
conceptions of felt weight (e.g. air is weightless) and causes of wind (e.g. cold air is the main cause of strong winds) 
and literal interpretations of models and analogies (e.g. water evaporating from the ocean is a boiling process and 
clouds are made of steam).  The second grouping comprised three categories of beliefs related to geographical 
perspectives about scale, location and lifecycle of tropical cyclones (e.g. tropical cyclones are phenomenon "about the 
size of my school"), internal processes (e.g. tropical cyclones "fill-up like a vacuum cleaner, get clogged-up, and stop"); 
and the relationship/links between different types of natural hazards (e.g. cyclones create tsunamis or are caused by 
earthquakes).The data also suggest that there are a number of deep-seated alternative conceptions (items of low 
facility with high average confidence) that are widely held by students (see Table 1 below). For each of these items, 
students answering incorrectly were either more confident or as confident as those answering correctly (p Table 1: 
Some firmly-held alternative conceptions Statements% CorrectConfidenceThe main reason that the tropics are hotter 
than the North and South Poles is because they are closer to the sun.4273Air is weightless.6369The terms "hurricane", 
"typhoon" and "tropical cyclone" describe different types of storms that occur around the world.2768The evaporation 
of water from the ocean is a boiling process.5663Most deaths and injuries in severe tropical storms worldwide are due 
to objects flying in the air or structures collapsing.1761With factual items (e.g. Australia's cyclone season occurs 
between June and September) or items based on difficult concepts (e.g. Air pressure directly above a body of water 
increases as the temperature of the water increases), students' average confidence scores were low (40 and 37 
respectively).Interpretation of results and implications for theoryThe findings indicate that students hold a range of 
ideas that have the potential to interfere with their depth of their understanding in Geography.  Some of these ideas 
relate to foundational scientific principles, others to the geographical concepts of location, scale and interaction with 
the human and natural environment.  These findings have significant implications for the knowledge requirements of 
Geography teachers. The research on PCK indicates that knowledge of students' common preconceptions is essential 
if teachers are to enhance levels of Geographical literacy. Having identified these common categories of student 
beliefs, the next step therefore is to undertake research to explore Geography teachers' awareness of students' 
common preconceptions and their use of this knowledge to inform instruction.  The results obtained are also 
consistent with Brewers' (2008) argument that mixed methodological approaches with a strong reliance on structured 
interviews provide the most reliable diagnosis of students' conceptions. Although the questionnaire provided a 
reasonable indication of the distribution of alternative conceptions across the sample and clearly highlighted the most 
entrenched/firmly held nañve beliefs, the semi-structured interviews were required to accurately identify the 
alternative conceptions of individual participants  and provide further meaning to these overall distributions. 
ReferencesBrewer, W. (2008). Naive theories of observational astronomy. In S. Vosniadou (Ed.), International 
Handbook of research on Conceptual Change. New York: RoutledgeReinfried, S., & Schuler, S. (2009). The 
Ludwigsburg-Lucerne Bibliography of misconception research in the geosciences - a project to capture the 
international research literature. Geography and its Didactics, 37(3).Shulman, L. (1987). Knowledge and teaching: 
foundations of the new reform. Harvard Educational Review, 57(1), 1-22.Vosniadou, S., Vamvakoussi, X., & Skopeliti, I. 
(2008). The Framework Theory approach to the problem of conceptual change. In S. Vosniadou (Ed.), International 
Handbook of research on Conceptual Change. New York: Routledge.  
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Teaching science at the lower secondary level includes the discussion of complex phenomena, such as climate change, 
genetic engineering and sustainable development. Systems thinking seeks to better understand such phenomena by 
identifying changes over time and interdependencies between elements. While systems thinking is well established in 
science and complex topics are found in most secondary-school science curricula, research in science education has 
shown, that students from primary to higher education have a poor understanding of basic system concepts.    
 
This study examined the effects of introducing systems thinking to 9th grade students. Data on the learning progress 
of 79 students was collected in a pre- and post-test design, including a second post-test five weeks after the 
intervention. A competence model was used to develop the content of the intervention and the instruments to 
measure the changes.   
 
After the intervention, the students showed significant and sustained progress in three competence areas: "model 
description", "dynamics" and "making predictions". In particular, the students subsequently used more structurally 
complex relationships, such as causal chains, junctions and feedback loops in their sketches to outline a complex 
situation. Further, they recognised more non-linear changes and were able to formulate more sophisticated 
predictions including alternative reasoning, delays and limits of growth than before. The study showed that the main 
concepts and representations of systems thinking can be successfully taught in a cross-curricular training and that the 
training also triggers conceptual change by broadening students' reasoning in complex situations. 
 
 Teaching science at the lower secondary level includes the discussion of complex phenomena, such as climate 
change, genetic engineering and sustainable development. In doing so, the aim is not only the acquisition of 
knowledge but also a better understanding of changes over time and interdependencies between elements. Systems 
thinking seeks to understand such complex phenomena by identifying boundaries, inputs, outputs, flows as well as 
parts of a system and how they are connected or working together. Basic concepts of systems thinking, such as 
feedback loops, delays, nonlinearity and representations such as causal loop diagrams, stock and flow diagrams or 
time graphs are well established in science.    
 
Whereas complex contents can be found in most secondary school science curricula, systems thinking has not yet 
been established as a unifying cognitive tool to support students' better understanding. Washington State (USA) is 
unique in recognising the growing importance of "systems" as one of the cutting-edge concepts and abilities in K-12 
Science Standards (Dorn, 2009). Recently, educational standards for systems thinking have also been discussed for 
public schools in Switzerland.   
 
Research in science education has shown that students from primary through higher education have a poor 
understanding of basic system concepts (e.g. Sweeney & Sternam, 2000; Sweeney, 2005). Students' reasoning in 
complex situations is often restricted to linear arguments and to applying linear models to predict changes of any 
parameter. Considering this, an introduction of understanding complex phenomena by teaching basic concepts of 
systems thinking and thereby triggering conceptual changes of the students' reasoning in such situations might be 
challenging.    
 
This study examined the effects of introducing systems thinking to 9th grade students. In particular, the students' 
abilities to draw a sketch of a complex situation representing interdependencies, their interpretation and calculation 
of linear and nonlinear changes as well as their level of differentiation in predictions were evaluated.   
 
Data on the learning progress of 79 students was collected in a pre- and post-test design, including a second post-test 
conducted five weeks after the intervention to evaluate the long-term impact. A working definition of "systems 
thinking" and a competence model introduced by the Swiss and German research-group SYSDENE was used to 
develop the content of the intervention and the instruments to measure expected changes. The adoption of a 
coherent framework ς within which contents were drawn from different disciplines ς was necessary due to the 
existence of differing definitions of systems thinking (e.g. Forrester, 1994; Richmond, 1994; Ossimitz, 2000).   
 
The competence model of systems thinking consists of four areas of competence. The first area, "model description", 
and the second one, "dynamics", are needed for the reconstruction of a system, whereas the other areas, "making 
predictions" and "assessing action plans" describe the use of the system. As an introduction to systems thinking, the 
training focused on the areas "model description", "dynamics" and "making predictions". The training consisted of 11 
lessons introducing main system concepts and representations, such as causal loop diagrams and time graphs ς 



applying them to different contents in Geography, Biology and Mathematics. To evaluate the learning progress by 
means of online and paper-and-pencil tests, existing instruments for measuring systems thinking skills were adapted 
(Ossimitz, 2000; Bollmann-Zuberbýhler, 2008) or newly designed.    
The students rated the training as easily accessible and useful. After the intervention, the students showed significant 
progress in all three areas: "model description", "dynamics", and "making predictions". The training effects persisted 
until the second post-test. As a consequence of the training, students used more structurally complex relationships, 
such as causal chains, junctions and feedback loops in their sketches to outline a complex situation. In addition, 
students recognised more non-linear changes and were able to formulate more sophisticated predictions, including 
alternative reasoning, delays and limits of growth. Furthermore, some of the students formulated a benefit of systems 
thinking after the training by declaring that they were better able to identify opportunities for systems thinking in 
other subjects. The students concluded that it would also be useful to analyse scientific phenomena from different 
points of view and recognise interdependences in everyday life.    
 
To become an effective systems thinker requires the acquisition of a set of competences and skills. This study showed 
that the main concepts and representations can be successfully taught in a cross-curricular training. The use of 
different contents helped students to recognise the benefit of systems thinking as a unifying cognitive tool and as a 
consequence, they used less linear reasoning and linear models to predict changes. Understanding non-linear 
relationships such as exponential changes requires specific mathematical knowledge and should best be introduced 
through experiments and iterative calculations.   The study further revealed that a variety of instruments is necessary 
for collecting data to evaluate the different areas of competence. In particular, new instruments to measure the 
students' skills to identify dynamic changes were successfully applied. Nevertheless, more efforts are needed to verify 
the model of competence used in this study. 
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The processes and outcomes of conceptual change learning were simultaneously evaluated through analysis of the 
discourse of first year pharmacy students involved in small-group discussion and problem-solving in the topic of "Acids 
and Bases". Students were videorecorded during weekly sessions, and interviewed on three occasions: before, 
immediately after and five months after a teaching intervention designed to introduce new conceptual understanding 
and facilitate the development of contextual discrimination of the meanings communicated by use of particular words 
in two different scientific communities (chemistry and pharmacy). Interviews were used in order to evaluate the 
outcomes of conceptual change, and the videorecordings were used to elucidate the processes at work in each group 
that promoted or constrained conceptual change. The two groups were classified as PC (Persistent Change) and TC 
(Transient Change) on the basis of the long term learning exhibited at the third interview. There was a clear 
correspondence between the processes and outcomes in that members of the PC demonstrated productive 
interactions leading to high levels of intersubjectivity and creation of effective zones of proximal development through 
extended progressive discourse, while TC members displayed poorly productive interactions, little intersubjectivity 
and minimal creation of ZPDs. Results were consistent with whole-cohort surveys. A surprising and complex effect of 
friendship was noted in that the closeness of friendships was not necessarily associated with more productive 
interactions. The study is important because it describes a conceptual change discourse model which is capable of 
relating process and outcomes, and offers directions for improving student learning. 
   
Aims 
 The aim of this research was to explore the application of a discourse model of conceptual change in a first year 
university classroom. The model was developed on sociocultural principles, and postulates that both the process and 
outcomes of conceptual change can be evaluated by analysing the discourse of students, both among themselves, and 
with tutors. Further, the model outlines how student group interactions mediated learning, through promoting 
different levels of intersubjectivity, and differential creation of zones of proximal development. The study was 
prompted by a history of observed student difficulties in understanding and communicating meaning when using the 
same words in different contexts ς in this case in the scientific communities of chemistry and pharmacy.  
  
Specifically the study was designed to investigate simultaneously the processes and outcomes of conceptual change 
learning, where evidence for conceptual change was found when students engaged in patterns of discourse which 
were appropriate in the context of a particular community, and exhibited explicit contextual discrimination between 
the two communities. 
  



Methodology 
  
The study was carried out with pharmacy students at the University of Sydney, Australia. Within the compulsory unit 
Introductory Pharmaceutical Science, students were divided into four parallel workshop groups, undertaking weekly 
two-hour sessions to consolidate the learning of material on the topic "Acids and Bases" presented in lectures. Within 
the workshop groups, students worked together in sub-groups of four to six throughout the semester (13 weeks) to 
complete activities requiring discussion and collaborative problem-solving. Within each workshop, one sub-group was 
invited to participate in the intensive phase of the study, and two of these groups, comprising eleven students, were 
subsequently included in the analysis. 
  
The intensive phase involved interviews and videorecordings. The researcher conducted three interviews with each 
participant: one immediately prior to commencement of the instructional period; one conducted immediately after a 
four week teaching intervention; and a third interview conducted approximately five months after the teaching 
intervention, and following a three-month vacation. These interviews represented participants' pre-instruction 
understanding and attitudes, post-instruction understanding and attitudes, and long-term learning respectively. 
Group interactions were videorecorded for three weeks in workshops in order to evaluate both verbal and non-verbal 
behaviours. 
  
Interviews were transcribed verbatim and analysed for content by considering how each participant talked about the 
concepts under exploration. The discourse of the videorecordings was also transcribed and analysed for the ways in 
which participants talked about the concepts, and in addition participants' verbal and non-verbal behaviours were 
analysed in order to describe patterns of collaboration. Questions were also included in the interviews to elucidate 
the participants' perspectives about the nature of the group interactions to complement observation of behaviours 
within workshops. 
  
The entire cohort of 190 students was asked to participate in pre- and post-surveys of attitudes, beliefs and 
knowledge relating to the concepts of "Acids and Bases" in order to investigate the extent to which the selected 
sample reflected the entire population.  
  
Findings 
 The two intensive phase groups were selected for analysis because they represented the extremes in patterns of 
collaboration, which has the advantage of making subtle difference more apparent.  
  
Clear differences were apparent between the groups in the nature and persistence of the learning achieved by their 
members, with one group (Persistent Change, PC) demonstrating long-term retention of both appropriate discourse 
and contextual discrimination, and the other (Transient Change, TC) displaying evidence of only short-term learning 
which appeared to be targeted primarily towards examination performance. Group dynamics and behaviours were 
also significantly different, with the PC group exhibiting consideration of others and collaborative, learning-focused 
interactions involving extended and progressive discourse, while the TC group engaged in individualistic and task-
focused behaviours which were characterised by less extensive and poorly coordinated discussion. Aspects of 
interpersonal relationships such as perceived status, together with behaviours such as persistence at tasks, and the 
nature of interactions with tutors created unique learning trajectories for both individual participants and the groups 
in which they worked. In summary, the group which demonstrated more productive interpersonal behaviours and 
group dynamics also demonstrated greater long term conceptual change learning. 
  
 An interesting finding was the effect of friendship on group learning. Previous work has suggested that interactions 
between friends are generally more productive than interactions between individuals who are not friends. However 
the current results suggest a more complex relationship between friendship and learning. The TC began the study 
claiming to be close friends, living in community within nearby residential colleagues, whereas the PC indicated that 
their friendships were less close. However, the closeness of the TC deteriorated significantly as a result of 
interpersonal competition, whereas the collaborative interactions of the PC appear to have strengthened their 
friendships. 
  
The results of the cohort surveys  were consistent with the findings from the intensive phase in that students 
demonstrated different extents of conceptual change, but that development of new understandings and some 
contextual discrimination was generally apparent.  
  
Theoretical and educational significance 



 This study describes the application of research methods which are capable of providing an analytical and interpretive 
framework for the simultaneous investigation of the processes and outcomes of conceptual change. It appears to be 
the first report exploring the interdependence of these two dimensions, and identifies a number of key issues which 
have the potential either to promote or constrain conceptual change learning. It provides a theoretically rigorous 
foundation for the development of curriculum and design of learning environments which are capable of enhancing 
student learning. With respect to processes of change, this study posits a mechanism based on transformation of 
conceptual understanding through discourse; with respect to outcomes, it offers an alternative to the reliance on 
examination results. 
 
 This study is an important contribution to the development of conceptual change theory through the introduction of 
a new discourse model, and to conceptual change practice through the model's powerful potential for interpreting the 
results of empirical investigation. The findings provide new and significant insights into the original questions 
regarding both the processes and outcomes of conceptual change, and suggest fruitful directions for further research 
and effective means of improving learning in educational settings. 
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Personal epistemological beliefs affect learning and influence the extent to which understanding is developed and 
meaning is made (Hofer, 2002). Strong evidence exists to demonstrate that pre-service teachers' personal 
epistemology can have an influence on their learning strategies and learning outcomes (Muis, 2004). Personal 
epistemologies, therefore, filter how pre-service teachers experience learning in teacher education courses and 
engage in meaningful approaches to learning (Muis, 2004). Given this, this study examined early childhood and 
primary pre-service teachers' a) understanding of the relationship between personal epistemologies and beliefs about 
learning; and b) changes in personal epistemology and beliefs about learning as students progressed through their 
four year Bachelor of Education course. Data collection occurred in 2007 (Phase 1) and 2009 (Phase 2). At each time 
point students completed the Epistemological Beliefs Survey (EBS, Kardash, & Wood, 2000) and a subset of students 
participated in semi-structured interviews. Results from both the questionnaire and the interview data indicated that 
students' personal epistemologies became more sophisticated over time with significant differences evident between 
Phase 1 and Phase 2 in students' personal epistemologies and beliefs about learning. Findings from this project on 
change in personal epistemology and beliefs about learning can inform teacher education programs.  
 
Personal epistemologies affect learning and influence the extent to which understanding is developed and meaning is 
made (Hofer, 2002). Strong evidence exists to show that pre-service teachers' personal epistemology influences their 
learning strategies and learning outcomes (Muis, 2004). That is, we know that personal epistemologies filter how pre-
service teachers experience learning in teacher education courses and engage in meaningful approaches to learning 
(Muis, 2004). Given the research evidence showing that personal epistemology influences learning, the study detailed 
in this proposal investigated a) the relationship between personal epistemologies and beliefs about learning; and b) 
changes in personal epistemology and beliefs about learning for a group of early childhood and primary pre-service 
teachers as they progressed through their four year Bachelor of Education degree toward teacher accreditation. 
ParticipantsThe participants for the study were pre-service teachers in the Bachelor of Education (Early Childhood) 
and pre-service teachers in the Bachelor of Education (Primary) at a large University situated in a large capital city in 
Australia. The Primary Cohort attended one of two campuses, a large city-based campus and a smaller satellite 
campus. Data collection occurred in 2007 (Phase 1) and 2009 (Phase 2). Data collection and analysisAt each phase, the 
pre-service teachers were invited to complete the Epistemological Beliefs survey (EBS, Kardash, & Wood, 2000). The 
EBS consists of several subscales, labeled as Structure, Knowledge Construction, Success and Truth. In Phase 1 (2007), 
194 Early Childhood pre-service teachers and 131 Primary pre-service teachers completed the EBS. In Phase 2 (2009), 
80 pre-service Early Childhood teachers and 131 pre-service Primary teachers completed the survey. At each phase, a 
subset of the larger cohorts participated in semi-structured interviews to gather qualitative data regarding 
participants' personal epistemologies and beliefs about learning. Interview responses were compared to establish the 
extent to which changes had taken place in the pre-service teachers' personal epistemologies over time. At Phase 1 
(2007), 15 Early Childhood pre-service teachers and 14 Primary pre-service teachers were randomly selected to be 
invited to take part. In Phase 2 (2009), 8 Early Childhood pre-service teachers and 5 Primary pre-service teachers from 
the original interview cohort were re-interviewed. The interviews were scenario-based, and adapted from the work of 
Stacey et al. (2005) to focus on literacy teaching experiences. The questions were used to encourage reflection and to 
facilitate articulation of personal epistemologies within the context of the pre-service teachers' fields of study. 



Interview questions focused upon beliefs about knowing and beliefs about knowledge to measure personal 
epistemology. ResultsPaired sample t-tests indicated that there were significant differences between Phase 1 and 
Phase 2 on students' responses on the EBS. Specifically, results indicated that 3rd year pre-service teachers were more 
likely than 1st year pre-service teachers to believe that learning might take time, that knowledge is integrated rather 
than consisting of a series of facts, and that knowledge is uncertain. However, there were no significant differences on 
the subscales of Knowledge Construction or Success. Interview analyses revealed changes in personal epistemology 
and beliefs about learning from Phase 1 to Phase 2. For personal epistemology, four pre-service teachers described 
practical evaluativistic beliefs at Phase 1 and then complex evaluativistic beliefs at Phase 2. The remaining six pre-
service teachers moved from subjectivist to evaluativistic beliefs (n=2 complex evaluativism; n=4 practical 
evaluativism) at Phase 2. Only three pre-service teachers did not demonstrate any changes, and of these, one pre-
service teacher already held sophisticated beliefs at Phase 1, suggesting that further development would not be likely 
to take place over time due to a ceiling effect. For changes in beliefs about learning, one student moved from a sense 
making view of learning to a qualitative perspective and one student moved from quantitative to application. Five pre-
service teachers did not change their beliefs over time, although it should be noted that three of these pre-service 
teachers already held qualitative beliefs at Phase 1. Finally, complex evaluativistic beliefs were associated with 
qualitative conceptions of learning, practical evaluativistic beliefs were linked with qualitative sense-making and 
application and subjectivist beliefs were related to quantitative conceptions. ImplicationsThe findings are important 
when considering that the core business of teachers relates to learning and knowing. Teachers with more 
sophisticated personal epistemologies and beliefs about learning are likely to be able to engage in complex problem 
solving tasks, and argue based on evidence for a "best" solution. Teacher education programs, therefore, need to 
assist pre-service teachers to promote sophisticated personal epistemologies and qualitative conceptions of learning. 
A need to help pre-service teachers to reconstruct personal epistemologies is thus highlighted. Such reconstruction 
may be possible through a focus on explicit reflection on personal epistemologies. Further research is needed to 
qualify if engagement in explicit reflection on personal epistemologies will progress pre-service teachers' 
understanding of their personal epistemologies, to calibrate these to a variety of teaching situations, and thus 
reconstruct their personal epistemologies.  
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Students' early encounters with formal mathematical reasoning are often characterised by tensions between intuitive 
insight and empirical or deductive inference. In this paper we explore students' early encounters with mathematical 
proof in order to discuss some of these tensions. To this purpose we draw on the 240 written responses of Year 9 and 
10 Greek secondary students to diagnostic tests in Algebra and Geometry. The tests were produced by a group of 
experienced mathematics teachers, coordinated by the first author in his role as school advisor as well as researcher 
to this study, and were generated in the light of seminal research in this area by Harel & Sowder (1998) and Healy & 
Hoyles (2000), on students' emergent proof schemes and proof conceptions respectively. The tests aimed to capture 
students' perceptions at the time of their first encounters with proof (Year 9) and their evolving perceptions as they 
approach introduction to formal proof (Year 10). Quantitative (cluster analysis) and qualitative (coding and 
categorising) analyses of the data, informed by the taxonomies in aforementioned works, are currently in progress. 
Although preliminary, these analyses suggest that the issues raised by Harel & Sowder and Healy & Hoyles apply to 
Greek learners at this stage and mark some of the differences between the Year 9 and Year 10 scripts; they also 
suggest a variation of proof perceptions between Algebra and Geometry and an association between the 



sophistication of students' proof schemes and the precision and breadth of mathematical language that these 
students employ. 
 
Introduction 
Students' early encounters with formal mathematical reasoning are often characterised by tensions between intuitive 
insight and empirical or deductive inference. When asked to determine the truth or falsity of a mathematical 
statement, or to produce a mathematical argument or proof, students are often perplexed as to what degree they are 
allowed to rely, for example, on visual insight, are expected to carry out numerous trials or employ the, often elusive 
at this stage, tools of deduction (Hanna, 2000). In this paper we explore secondary students' early encounters with 
mathematical proof in order to discuss some of these tensions. To this purpose we draw on a study currently in 
progress at the Universities of East Anglia and Loughborough in the UK, where the second and the third author are 
respectively affiliated. The study is being conducted in the secondary education context of Greece, location of the first 
author's position as a secondary school advisor. In the following we introduce the context, participants, aims and 
methods of the study and suggest some of its preliminary findings.ContextGreek secondary education is divided in two 
subsequent stages, the lower (Gymnasium, Years 7-9, ages 13-15) and the upper (Lyceum, Years 10-12, ages 15-17). 
Proof and proving is taught for the first time in Year 9 in two mathematical topics, Algebra and Geometry. In Algebra, 
proof tasks in Year 9 often involve the proof of identities such as (a+b+c)2=a2+b2+c2+2ab+2bc+2ca. In Geometry, 
proof tasks in Year 9 may involve proving statements such as that every point of an angle bisector is equidistant from 
the sides of the corresponding angle. Tasks such as these aim to prepare students for a more comprehensive 
introduction to mathematical proof in the context of the Euclidean Geometry course, as well as the more advanced 
treatment of Algebra, in Year 10. In Year 9 Algebra students are expected to start exploring properties of real numbers 
beyond the trial of specific examples and to work towards the expression of generalised properties. In Year 9 
Geometry, on the other hand, constructing arguments based on empirical facts is an acceptable practice, at least early 
on. For example, when students are introduced to the theorems-criteria of congruency for triangles, superimposing 
triangles is used in order to convince the students of the validity of the criteria. Once convinced, the students engage 
with proving these theorems in a deductive way. We note that in Years 7 and 8 proof is not present with the exception 
of the inverse of the Pythagorean Theorem that is used ς however without explicit discussion of proof as such ς in 
examining whether a triangle is right-angled or not. Aims and data collectionOur study aims to examine students' 
perceptions at the time of their very first encounters with proof in Year 9 as well their evolving perceptions as they 
approach the time of introduction to formal proof in Year 10. To this purpose we administered diagnostic tests in 
Algebra and Geometry to students of both years and at the beginning of the school year. The tests were produced by 
a group of experienced mathematics teachers, coordinated by the first author in his role as school advisor as well as 
researcher to this study, and were generated in the light of seminal research in this area by Harel & Sowder (1998) 
and Healy & Hoyles (2000), on students' emergent proof schemes and proof conceptions respectively. Students had a 
normal school period (45 minutes) to work on each test. For example, in one of the six items in the Year 9 Geometry 
Test, students were given two triangles and were asked to prove that one is right-angled and the other is not. One of 
the eight items in the Year 10 Geometry test asked the students to divide a line segment in three equal parts via a 
method of their choice ς excluding the use of measurement via a ruler ς either explicitly demonstrated and justified in 
a figure or described and justified in words. One of the twelve items in the Year 10 Algebra Test asked the students to 
prove that a2+b2&ge;2ab, for real numbers a and b. We collected 240 scripts.Data analysis and preliminary 
findingsQuantitative (cluster analysis) and qualitative (coding and categorising) analyses of the data, informed by the 
taxonomies in the aforementioned works, are currently in progress. Students' responses in each item are 
characterised in terms of a list of proving behaviour features (a synthesis of the features discussed in Harel & Sowder 
and Healy & Hoyles). These characterisations are entered in a Script × Features spreadsheet, with each cell containing 
the characterisation of a student's response to each item in each of the tests. There are two spreadsheets, one for 
Year 9 and one for Year 10 scripts. Presence or absence of each feature within each item is counted. Cluster analysis of 
these numerical data will lead to a typology of student proving behavior, namely groups of scripts characterised by the 
presence or absence of certain features. This typology will be supported by qualitative accounts of the 
scripts.Although preliminary, these analyses suggest that the issues raised by Harel & Sowder and Healy & Hoyles 
apply to Greek learners at this stage and mark some of the differences between the Year 9 and Year 10 scripts; they 
also suggest a variation of proof perceptions between Algebra and Geometry and an association between the 
sophistication of students' proof schemes and the precision and breadth of mathematical language that these 
students employ.ReferencesHanna, G. (2000). Proof, Explanation and Exploration: An Overview. Educational Studies in 
Mathematics, 44(1), 5-23.Harel, G., & Sowder, L. (1998). Students' proof schemes: Results from exploratory studies. In 
A. H. Schoenfeld, J. Kaput & E. Dubinsky (Eds.), Research in Collegiate Mathematics Education III (pp. 234-283). 
Providence, RI: AMS.Healy, L., & Hoyles, C. (2000). A study of proof conceptions in Algebra. Journal for Research in 
Mathematics Education, 31(4), 396 - 428. 
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Research on mathematical development and number processing, especially the study of early developmental factors, 
still seriously lags behind the successful identification of the predictors of literacy. This project aimed at charting, 
longitudinally, numerical development and delineating the early factors producing both later success and failure in 
school mathematics. In this 7-year longitudinal study of 39 normally developing children, the participants'  
Spontaneous Focusing On Numerosity (SFON), subitizing-based enumeration and counting skills were assessed at the 
age of 5-6 years, while their mathematical skills, Raven's non verbal IQ and working memory for numbers were tested 
at the age of 12 years. Results of path analyses show that subitizing-based enumeration and counting skills predicted 
uniquely mathematical skills at age12, while SFON was indirectly, via counting skills related to mathematical skills at 
age 12. These associations remained significant when working memory and non-verbal IQ at age 12 were controlled 
for. Working memory was significantly related to mathematical skills at age12, while IQ was not. Children's SFON 
continues to be an effective component of mathematical development throughout the childhood years until the end 
of primary school. 
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 International league tables of academic performance show that Japanese pupils consistently outperform English 
pupils, yet their relative starting points upon starting school are not known. A comparative study investigating early 
conceptual development  was carried out in the UK and Japan examining a range of abilities known to be significant 
factors generally in school success.  110 pre-school children with an average age 4 years, 55 from each nation were 
individually assessed in a study matching gender, age, sample size and background.               Quantitative data from the 
results of early number showed that the young Japanese participants significantly out-performed English pre-
schoolers on cognitive-linguistic measures at a level approaching significance (c³ = 3.5, p =.056). They were also able to 
use more symbolic representation of number (c³ = 9.52 p > .001). Qualitative data provide further, explanatory detail.             
The results overall allow consideration and comparison of the philosophy and pedagogy of teaching in the early years 
with philosophy, pedagogy and educational performance at later stages in the two countries Alexander, 2001). 
 
Introduction:  Global cooperation and competition have expanded interest in comparisons of pedagogy and 
performance internationally - and particularly of relationships between the two. Tables of academic performance in 
Mathematics and Science (TIMSS) frequently show pupils from Pacific Rim and Scandinavia achieving the highest 
results (Mullis, Martin and Foy, 2005). Of note is that Japanese pupils consistently outperform English pupils by the 
age of 9, despite starting school almost two years later at age 6+. Findings from a range of research areas show that 
many of young children's early competences are underpinned by the ability to sequence a series of events. Fluck and 
Henderson (1996) report pre-school children's difficulty in using their counting skills for problem solving, corroborated 
by a range of recent reports. Problem solving depends upon formal experience in sequencing.  While much 
ŜŘǳŎŀǘƛƻƴŀƭ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŎƘƛƭŘǊŜƴ ǘŀƪŜǎ ǇƭŀŎŜ ǿƛǘƘƛƴ ǘƘŜ ΨǎŜŎƻƴŘŀǊȅϥ ƭŀƴƎǳŀƎŜ ƳƻŘŜ ƻf writing, relatively little is 
ƪƴƻǿƴ ŀōƻǳǘ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ΨǇǊƛƳŀǊȅϥ ƻǊŀƭ ŀōƛƭƛǘȅ ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ƳŜŀƴƛƴƎ ŦǊƻƳ ŜȄǇŜǊƛŜƴŎŜ ŀǎ ǿŜƭƭ ŀǎ 
direct expression of conceptualisation. The paper reports on a comparative study in the UK and Japan examining early 
conceptual development and a range of abilities known to be significant factors generally in later school success 
Methodology:  To compare children's understandings of number for the relationship between levels of cognitive-
linguistic competence and later academic success the tests were conducted at the age at which they approach 
statutory education. As English children start Primary School at around age 5 years and Japanese children commence 
Elementary School at 6+ years, tests were administered to participants with an average age of 5 years. Participants110 
pre-school children, 55 from each nation, (56 M and 54 F) aged 40-59 months, were individually assessed (Japanese, 
M = 49.09; English, M = 50.15, p  Materials:  Activities were devised which require participants' to apply their existing 
knowledge in new situations to reveal the nature and extent of underlying concepts and meta-cognitive abilities. 
Expression in natural language allowed a valid examination of conceptual knowledge. Reliability was allied to four 
principles. Firstly that the orally presented tasks eliciting spoken responses were identical in both countries, with 
ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŎƻƴǘŜƴǘ ŀǇǇǊƻǇǊƛŀǘŜΣ ΨŎǳƭǘǳǊŀƭƭȅ ŦŀƛǊϥ ŀƴŘ ǊŜƭƛŀōƭŜ ό!ƴŀǎǘŀǎƛΣ мфууΤ ǇΦнфуύ ƛƴ ōƻǘƘ ǎŜǘǘƛƴƎǎ ŀƴŘ ǾŀƭƛŘ ŦƻǊ 
assessing the cognitive development of very young children. This eliminated using standardised tests, not widely 
available for this young age-group , and the author developed bespoke tests specifically for this study. Linguistic 



accuracy of target questions was measured for reliability and validity at the developmental stage through reverse 
translation using native speakers.  Two tests assessed counting and cardinal number concepts.The Dolls and Stickers 
game assessed oral number the various ways in which number (numerosity) was conveyed in speech. In the Boxes 
Game children's graphical/written recordings were examined for clarity in conveying concepts of cardinal number in 
symbolic form.  Ethical safeguards: Ethical safeguards for testing very young nursery/kindergarten participants was 
considered by the stakeholders and consent obtained through the universities and schools to meet the standards of 
each country, prior to project clearance and administration.Methods of Analysis: Responses to the Dolls and Stickers 
task were examined for the correct use of cardinality in orally reporting numbers 3, 1 and 2. A secondary assessment 
was correct use of the colours yellow, green and red. In the Boxes Game, graphical forms of representing cardinal 
number were coded as idiosyncratic, pictorial/iconic or symbolic/numeric. ResultsStatistical tests found a significant 
difference for all children overall between the means for the oral representation of numbers 1, 2 and 3 in the Dolls 
game (Cochran Q = 8.19, p  df = 2); children were able to represent number 1 orally significantly more easily than the 
number 2 (c³ = 5.6, p ) and the number 3 at a level approaching significance (c³ = 3.5, p =.056 ) according to the 
McNamer test. However Japanese participants significantly out-performed English pre-schoolers on cognitive-
linguistic measures at a level approaching significance (c³ = 3.5, p =.056). In the Boxes game the Japanese children 
made consistently more use of symbolic and numeric representation overall, with greater use made by their older 
than their younger children: for number 1 (c³ = 7.38 p > .01); number 2 (c³ = 7.38 p > .01); and number 3 (c³ = 9.52 p > 
Φллмύ  /ƻƴŎƭǳǎƛƻƴhƴŜ ƻŦ ǘƘŜ ŘŀƴƎŜǊǎ ƻŦ ƛƴǘŜǊŎǳƭǘǳǊŀƭ ŜŘǳŎŀǘƛƻƴŀƭ ŎƻƳǇŀǊƛǎƻƴǎ ƛǎ ǘƘŜ ǘŜƳǇǘŀǘƛƻƴ ǘƻ ΨōƻǊǊƻǿϥ ǇǊŀŎǘƛŎŜΦ 
¢Ƙƛǎ Ƴǳǎǘ ōŜ ǾƛŜǿŜŘ ǿƛǘƘ Ŏŀǳǘƛƻƴ ŀǎ ŎǳƭǘǳǊŀƭ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴŜǾƛǘŀōƭȅ ƛƴǾƻƭǾŜ ǳƴƳŀǘŎƘŜŘ ǾŀǊƛŀōƭŜǎ ŀƴŘ ΨƛƳǇƻǊǘƛƴƎϥ ƛǎ 
fraught with danger for teachers and pupils. Instead we need to consider the reasons underpinning effectiveness in a 
particular educational setting i.e. to consider the social, cultural, political and historical factors and conditions (i.e. the 
ŎƻƴǘŜȄǘύ ŀƴŘ ƻƴƭȅ ǘƘŜƴ Ŏŀƴ ǘƘŜ ŀŘƻǇǘƛƻƴΣ ƻǊ ŀŘŀǇǘŀǘƛƻƴΣ ƻŦ ǎƻƳŜ ŀǎǇŜŎǘǎ Ψŀǘ ƘƻƳŜϥ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ /ƻƳǇŀǊŀǘƛǾŜ 
studies offer greater insights and understanding of both individual and group functions and potential, and differing 
degrees of balance between the two. If raising achievement to international levels and improvements in social 
chances and life chances are to be improved in the UK, then looking outward to other ways of doing and being within 
early years practice may offer a way forward(Tobin, Wu and Davidson, 1989). Particularly so when Japanese pupils 
consistently outperform English pupils by the age of 9, despite starting school almost two years later at age 6+, and in 
view of receiving a concrete and conceptually based curriculum throughout the early years of kindergarten and 
school.  
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 ¢Ƙƛǎ ǎǘǳŘȅ ŜȄǇƭƻǊŜǎ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǳƴƛǾŜǊǎƛǘȅ ǎǘǳŘŜƴǘǎϥ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ŎƻƴŎŜǇǘ ΨŦǳƴŎǘƛƻƴϥΦ 
Fifteen teacher students taking an introductory course in mathematics were at the beginning of the course asked to 
ǊŜŦƭŜŎǘ ƛƴ ǿǊƛǘƛƴƎ ƻƴ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ΨŦǳƴŎǘƛƻƴϥΦ {ǳōǎŜǉǳŜƴǘ ƛƴǘŜǊǾƛŜǿǎ ŜȄǇƭƻǊŜŘ ƛƴ ƎǊŜŀǘŜǊ ŘŜǘŀƛƭ ƛƴŘƛǾƛŘǳŀƭ ǎǘǳŘŜƴǘǎϥ 
conceptual understandings of this concept. At the end of the course, students were again asked to reflect in writing on 
the meaning of function and then to elaborate further on those written reflections in a qualitative research interview. 
In a previous study of students' understandings of limit and integral an intentional analysis of the interview transcripts 
underscored the crucial interplay between understandings developed within an algorithmic and conceptual context 
respectively. The present study seeks to develop this contextual framework for analysing students' understanding in 
mathematics by linking the analysis of students' emerging understandings of function to ongoing research on 
threshold concepts in higher education and more broadly to research on students' experiences of understanding 
disciplinary ways of thinking and practising.   
 
AIM   
The study aimed at exploring the nature of university students' experiences of understanding the threshold concept 
ΨŦǳƴŎǘƛƻƴϥΦ    
    
METHODOLOGY   
Fifteen teacher students taking an introductory course in mathematics were at the beginning of the course asked to 
ǊŜŦƭŜŎǘ ƛƴ ǿǊƛǘƛƴƎ ƻƴ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ΨŦǳƴŎǘƛƻƴϥΦ LƴǘŜǊǾƛŜǿǎ ǿŜǊŜ ǘƘŜƴ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘ ŀ ǎǳōǎŜǘ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘǎ ǘƻ 
explore in greater detail individual students' understandings of this concept. This procedure of asking students' to 
reflect in writing and then to elaborate in interviews on their understandings was repeated towards the end of the 
ŎƻǳǊǎŜΣ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ŀƴȅ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ǎǘǳŘŜƴǘǎϥ ǳƴŘŜǊǎǘŀƴŘƛƴƎǎ ƻŦ ΨŦǳƴŎǘƛƻƴϥΦ ¢ƘŜ ƛƴŘƛǾƛdual interviews, which 
lasted between 30 and 60 minutes, were transcribed in full with the students' informed consent. The dataτconsisting 



of the students' written and oral reflections on the concept of functionτwere analysed within a theoretical 
framework developed in constructivist research on learning and conceptual change. This framework underscores the 
importance of understanding individual students' personal motives and beliefs in approaching a learning task and so 
the analysis focused on discerning students' varying ways of explaining the meaning of the concept of function, and on 
describing these in terms of contextualised conceptions supporting different understandings of the concept at hand.    
    
FINDINGS   
The analysis of the students' written reflections and student interviews is still underway, but preliminary findings 
indicate that students varied a great deal in their personal understandings of the meaning of function. Looking across 
the whole data material students seem to express seemingly incoherent, fragmentary and sometimes contradictory 
conceptions of function. For instance, students talk about function in terms correlations of various sorts (e.g. between 
time, distance and speed when travelling by taxi etc.) that indicate a common sense view of the concept. Students 
also bring to the fore conceptions linked to previous learning experiences from earlier school stages, defining function 
in terms of a simple curve. From these rather fragmented notions of function it is easy to get the impression that 
students have not yet grasped the conceptual meaning of function. However, from the analysis it was also evident 
that students' communication of their understandings had to be recognised as part of a dynamic process of coming to 
grips with a mathematical threshold concept offering certain resistance in terms of understanding. For instance, there 
was evidence of students' beginning to develop more abstract and conceptually loaded conceptions of function 
implying a gradual extension of the context for interpreting this mathematical concept. Drawing on previous studies 
on students' experiences of understanding threshold concepts in mathematics incoherence and fragmentation may in 
fact form part of a crucial process of developing understanding. Linking these ideas to recent research within the 
threshold concepts framework on modes of variation, the conceptions identified can be said to represent stages or 
positions in the process of coming to understand threshold concepts in mathematics. Importantly, these stages are 
not fixed or isolated. They involve dynamic interpretive processes on the part of the learner, driving the process of 
coming to understand the threshold concept or, for that matter, subject area. Previous analyses of students' learning 
of mathematics suggest that a key to understanding lies in the ability to shift contexts. In particular it is through 
contextual shifts that students may gradually traverse different modes of variation and be made aware of the 
boundaries of the discipline thus gradually building an awareness of the ways of thinking within mathematics. And in 
the present study it is this potential for understanding that is emphasised in the analyses of the meanings that 
students ascribe to the mathematical concept of function.   
    
THEORETICAL AND EDUCATIONAL SIGNIFICANCE   
While most of the previous research on conceptual understanding has focused on students' difficulties and 
shortcomings in coming to grips with mathematical concepts, this study offers an alternative approach to studying 
students' understanding of mathematics. It focuses, not on misunderstandings, but on the potentiality for learning 
implied in the range of understandings brought to the fore in a group of teacher students' ways of dealing with the 
task of explaining the meaning of the mathematical threshold concept of function. Adopting a view on student 
learning which emphasizes potentiality rather than fallibility has important implications for teaching. From such a 
perspective, guiding students' efforts to develop conceptual understanding of particular teaching areas does not mean 
accepting or ignoring apparent mistakes or misconceptions. Rather it means taking them seriously enough to look for 
ways to help students extend and develop these efforts within contexts that allow important aspects of concepts to 
be recognized as crucial ingredients in understanding those concepts. Such a perspective, which reveals students' 
ways of contextualizing concepts and learning tasks, enables teachers to engage, not only with students but also with 
students' efforts to understand. In that sense it also provides a crucial pathway for linking the students' provisional 
understandings to ways of thinking endorsed within the discipline.  
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Schools are cornerstones in the promotion of information literacy required for personal and public decision-making 
about socio-scientific issues, such as biotechnology. However, several reports have evidenced students' and teachers' 
limited competencies concerning the search and evaluation of scientific information. The purpose of this study was to 
unveil the relationship between use and trust in information sources about biotechnology among biology teachers 
and elementary and high school students. Particularly, it aimed to: 1) identify the main information sources used; 2) 



understand if and to what extent the use of information sources is influenced by their perceived reliability; and 3) 
analyze if and how teachers' use and trust in information sources affect students' choices and opinions. Following a 
quantitative assessment approach through questionnaire implementation, data was collected from 93 teachers and 
1196 students. SPSS was used to perform descriptive and inferential statistics (t-tests, ANOVA, and non-parametric 
statistics). Data analyses reveal that school textbooks, scientific magazines and the television are among the main 
information sources used by teachers and students. Overall, the respondents' choices appear to be more strongly 
influenced by the availability and less by the perceived reliability of the sources. Furthermore, there was not an 
explicit relationship between the use and trust patterns identified for teachers and students. These findings suggest a 
deficit in information literacy instruction, and indicate the need for strategic interventions, namely involving improved 
teacher training programs to enhance teachers' own information literacy, and assist them in scaffolding the 
development of these competencies by their students.  
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Understanding complex systems has become a challenging intellectual endeavor for scientists and science students as 
well. For science students, the systems approach and specific concepts in it (e.g., emergence, self-organization, non-
linearity) represent a serious learning challenge. Portions of this knowledge appear to them epistemologically 
counterintuitive, and/or incongruent with the approaches, assumptions and practices characterizing the way they 
learn Science with the curricula prevalent in educational systems. This presentation focuses on the contribution of 
Qualitative Modeling (QM) with  "DynaLearn" modeling environment, to students' system thinking and understanding 
of ecological systems. More specifically, on students' ability to: (a) understand and represent complex ecological 
systems; (b) construct qualitative models of systems; and (c) apply the systemic perspective in different ecological 
contexts and phenomena. Participants were 25 Junior-High students in two groups, attending a Marine Biology 
Summer course. Experimental group completed a set of modeling activities using "DynaLearn". Data were collected 
from students' concept maps and documentation, qualitative models and documentation, and responses to post-
intervention questions about different systems and ecological phenomena. Results are clearly indicative of the 
contribution of qualitative modeling with DynaLearn to students' ability to understand structural and behavioral 
aspects of the systems under study, to construct qualitative models of the systems, and to apply the gained 
knowledge when learning about different ecological systems. 
 
Understanding complex systems has become a challenging intellectual endeavor for scientists and science students as 
well. The development of systemic approaches since the early years of the previous century, opened ways of thinking-
about and studying phenomena in the world unveiling aspects, interrelationships and processes that were overlooked 
by traditional science.  For science students, the systems approach and specific concepts in it (e.g., emergence, self-
organization, non-linearity) represent a serious learning challenge. Portions of this knowledge appear to them 
epistemologically counterintuitive, and/or incongruent with the approaches, assumptions and practices characterizing 
the way they learn Science with the curricula prevalent in educational systems. 
This report is part of a larger study conducted with Junior High-School students aiming to assess the contribution of 
Qualitative Modeling (QM) with  "DynaLearn" modeling environment, to students' system thinking and understanding 
of ecological systems. DynaLearn (DL) supports the construction of models in a succession of Learning Spaces - from 
simple representations (entities and relationships), toward more complex representations (quantities, quantity 
spaces, direct and proportional relationships, feedback loops, conditions and assumptions). 
¢Ƙƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ŦƻŎǳǎŜǎ ƻƴ ǘƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ va ǿƛǘƘ 5ȅƴŀ[ŜŀǊƴ ǘƻ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘȅΥ 
ω to understand and represent complex ecological systems; 
ω to construct qualitative models of systems, and  
ω to apply the systemic perspective in different ecological contexts and phenomena. 
 
Method 
Participants were 25 High School students in two groups, attending a summer course in Marine Biology comprising 
short lectures, lab activities and a field trip. In addition as treatment variable, the experimental-group (DL) completed 
a set of modeling tasks using DynaLearn, while the control group (C) that did not use DynaLearn did  a Web-based 
inquiry-task. 
Data collection was conducted using 3 instruments: 
ω Students' concepts maps and documentation - both groups. 
ω "Challenging questions" questionnaire - both groups. 
ω Students' models and documentation - experimental group. 



Concept mapping: Done twice by DL group (pre- and post-intervention) and once by C group. 
Modeling tasks: students constructed a series of models using DynaLearn's learning spaces 2, 3 and 4. Following each 
modeling activity, they documented their experiences answering questions about their models, the modeling process 
and the insights gained from one modeling step to the next. 
 
Results 
Question 1: On  the contribution of qualitative modeling with DynaLearn to students' ability to understand and 
represent complex ecological systems  
 
Students' concept maps were analyzed focusing on the following variables: 
ω Overall configuration of the system's representation - e.g, hierarchical or Net-type. 
ω Foci - focus on structural static properties or on dynamic aspects (processes and causal relationships). 
ω Guiding organizing principle: e.g., formal-classification principles or ecological-ǎȅǎǘŜƳǎΩ ǇǊƛƴŎƛǇƭŜǎΦ 
ω Type of relationships: e.g., mainly structural or referring to causal processes and chains. 
ω Scientific accuracy: on a scale from high to low level of accuracy. 
A brief account on some results follows: 
Pre- post- experimental group concept maps comparison: 
ω Increase (40% > 71%) in Net-type, and decrease (60% > 29%) in hierarchical, types of representations  
ω Increase (60% > 86%) in the use of ecosystemic organizing principles and decrease (40% > 14%) in using 
formal-ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻǊƎŀƴƛȊƛƴƎ ǇǊƛƴŎƛǇƭŜǎ  ω Increase in representing structural relations (10% > 29%) and mixed 
structural/process relationships (60% > 71%)  
ω Slight decrease in scientific accuracy (80% > 70%) 
Concept map comparison between experimental and control groups: 
ω None of the representations in the C group was Net-like 
ω Less ecosystemic representations in the C group (DL-86% vs. C-54%) 
ω Most representations in the C group were of structural type (DL-29% vs. C-62%) 
ω Less representations in the C group combined structural/process relationships (DL-79% vs. C-38%) 
ω Less scientific accuracy in C group's representations (DL-71% vs. C-23%) 
 
Question 2: On student's ability to construct qualitative models of an ecological system 
 
Brief summary of results for three of the variables considered: 
ω Students understanding of the phenomena modeled 
At first, half of the students phrased their modeling aim as specific questions, e.g.,: How much effort the patella exerts 
when attaching to the rock in varying intensities of waves. 
At the end of the modeling activities most students (80%), defined phenomena in more generic and systemic ways, 
i.e., The relationship between crabs, barnacles and patella; The effect of jellyfish on the Israeli marine shore. 
ω Understanding types of relationships in the system 
Values for this variable include the relationships: single/unidirectional; parallel /unidirectional; one-to-many; causal-
chains; feedback-loops. Along the modeling activities we observed: 
ω Decrease in single/unidirectional relationships (40% > 10%) 
ω Decrease in parallel/unidirectional relationships (20% > 10%) 
ω Increase in one-to-many relationships (0% > 10%) 
ω Increase in chain-relationships (30% > 50%) 
ω Increase in feedback-loop relationships (0% > 20%) 
ω Insights related to complexity and the worth of modeling for learning 
Qualitative analyses of student's documentation unveil their perception of complexity and the contribution of 
modeling for understanding it. Examples of insights: "The modeling activity enabled predictions"; "The modeling 
activity enabled to understand the dynamics of the system"; "The modeling activity allowed studying many variables 
and many relationships"; "The modeling activity taught me that some changes have long-term and far effects ς If you 
touch one thing, everything can change". 
 
Question 3:On  the contribution of QM to student's ability to understand different phenomena and systems 
 
"Challenging questions" were administered to both groups after the intervention. Students had to apply the 
knowledge gained to provide descriptions, explanations, and predictions concerning a marine ecosystem. Sample 
results: 
ω The average total score by DL students was much higher than that of the C group (78.3% vs. 45.8%). 



ω DL students outperformed C students (DL-59% vs. C-36%) in understanding different types of relationships in 
ecosystems 
ω On predicting changes that might occur in a system in response to an interference (external agent, change in 
conditions), most students in the DL group (60%) succeeded in delineating long chains of events, vs. none in the C 
group. 
 
In summing up the results, it is clear that from the perspective of systems thinking, the modeling activity affected 
students' perception of systems in a more dynamic and comprehensive way. 
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This paper reports on an exploratory investigation of high-school students' ability to use an optimization strategy for 
processing information in socio-scientific decision-making tasks. We have developed specially designed curriculum 
materials for this investigation. We have implemented these materials with two groups of high-school students (N=28) 
over a course of nine ninety-minute sessions. Prior to and after the teaching intervention we collected data through 
open-ended tasks, that asked students to either address specific socio-scientific decision-making situations or evaluate 
the appropriateness of given decisions regarding those same situations. Each student responded individually while 10 
students also participated in follow-up interviews. Data analysis demonstrated a significant shift towards more 
analytic and thoughtful decision-making approaches, after the teaching intervention. Specifically, most students 
spontaneously selected to apply the targeted optimization strategy and provided appropriate justifications for their 
decisions. Additionally, there was a substantial reduction in the number of students who either resorted to non-
compensatory approaches that excluded some of the criteria or employed invalid approaches for synthesizing all the 
available information. Finally, there was a significant increase in the percentage of students who were able to 
elaborate reasoning flaws characterizing commonly invoked decision-making approaches. These data provide 
encouraging indications for the possibility of devising learning environments for promoting students' decision-making 
reasoning strategies, which is an important component of science learning. At this stage, we are in the process of 
revising the curriculum materials using the data that emerged from its implementation and we plan for a controlled 
experiment to investigate the effectiveness of this approach.    
 
Introduction 
Decision-making skills are widely recognized as a central aspect of scientific literacy and, hence, an important aim of 
science teaching. However, research on teaching and learning about decision-making, within science education, has 
been very limited. This is evidenced by the rather poor research base on students' initial ideas and the difficulties they 
encounter when engaged with socio-scientific decision-making tasks and also by the lack of teaching innovations in 
this area. This paper is part of a research project that seeks to develop and validate curriculum materials for a certain 
aspect of decision-making. Specifically, they are focused on the reasoning component of comparing the possible 
solutions so as to identify the most appropriate one and they seek to help students develop a specific optimization 
strategy that could serve this role. The learning materials have been implemented in the classroom environment so as 
to evaluate their potential effectiveness and identify possible ways to revise them. Below we briefly describe the 
learning materials, we discuss methodological issues relevant to their implementation and we present empirical 
results from the evaluation of their potential effectiveness.   
 
Overview of the learning materials The learning materials are primarily web-based and they have been designed using 
the STOCHASMOS platform. Students work in groups, following a guided inquiry approach. They are assigned the role 
of consultants that should advise the government on the most appropriate technology to be used, in conjunction with 
the existing oil-fired power stations, in order to provide a specific amount of electrical energy. There are three 
possible solutions: installing wind parks, installing photovoltaic parks or converting some of the existing stations so as 
to use natural gas. Students are provided with information on the possible solutions and relevant criteria, which they 
need to process so as to formulate an evidence-based decision. Throughout their engagement with the learning 
environment, students are guided to (i) recognize the complexity stemming from the presence of both strengths and 
weaknesses in all three solutions, (ii) appreciate the need for systematic data processing that synthesizes the entirety 
of the available data and (iii) gradually develop and elaborate a specific optimization strategy as a possible way to 
meet this need. In brief, this strategy involves, converting raw data into a single scale, adjusting for the possible 
variation in the importance of the criteria, through the assignment of weights, and using the adjusted scores to obtain 
overall weighted values and determine the most appropriate solution.  
 



Methods  
The curriculum materials have been implemented in the context of a summer science club. Participants were 28 high-
school students (aged 16-17) and the teaching intervention lasted nine ninety-minute sessions.    
 
Prior to and after the teaching intervention we collected data through seven open ended tasks. In four of them 
students were asked to address specific decision-making situations relevant to the selection of the site for installing a 
water desalination plant. Students were provided with information linking the given criteria and the possible 
solutions, which they were asked to process and formulate a detailed suggestion as to the most appropriate solution. 
In the remaining tasks students were given certain suggestions relevant to these same situations and they were asked 
to judge their appropriateness. Students responded individually and ten of them (36%) also participated in follow-up 
interviews so as to gain further insights into their reasoning.  
 
Students' responses were processed in order to document the qualitatively different ways of dealing with decision-
making situations and the positions they adopted in judging the appropriateness of given decisions. The comparison of 
the students' responses prior to and after the teaching intervention, using non-parametric tests, provided encouraging 
indications as to effectiveness of the curriculum materials. In addition to this, the interview data allowed us to identify 
and document the main reasoning difficulties undermining students' attempt to address decision-making situations.  
 
FindingsPrior to the teaching intervention none of the students was able to synthesize the available information by 
weighing the strengths and weakness of the rival solutions in a systematic and valid manner. Most of them employed 
non-compensatory approaches that only relied on some of the relevant criteria and precluded tradeoffs among the 
various solutions. For instance, one such response was: "I would suggest Sotera. It is the best on two out of the three 
criteria". Those who attempted to synthesize the data employed flawed approaches, such as the direct comparison of 
the advantages and disadvantages of the rival solutions using the raw data without adjusting for the variation in the 
corresponding metrics. In addition to this, only 25% of the students were able to identify reasoning flaws in the 
decisions they were asked to reflect on. These findings provide empirical support to the position that such reasoning 
skills do not typically emerge as a spontaneous outcome of conventional science teaching or maturation.     
 
After implementing the learning materials, the majority of students (76%) spontaneously selected to address the given 
tasks using the optimization strategy (figure 1). Most of the remaining students sought to integrate all the available 
information, though in an error-prone manner. One such example involves arbitrarily dismissing the magnitude of the 
difference among rival solutions on certain criteria as "insignificant". In addition to this shift in the percentage of 
students who were able to apply holistic decision-making approaches, most of them (87%) were also able to elaborate 
reasoning flaws inherent in the given decision-making approaches.  
 
Concluding remarksThe results from data processing suggest that students' interaction with the learning materials 
facilitated the shift towards more analytic and holistic approaches that consider tradeoffs among the strengths and 
weaknesses of possible solutions. In addition to this, it has helped them appreciate flaws inherent in commonly 
invoked decision-making approaches. These encouraging indications are directly related to the need for an emphasis 
shift in science teaching from only addressing content to also integrating objectives related to reasoning strategies. At 
this stage, we are in the process of revising the activity sequence, based on the available data, so as to further 
increase its potential and we plan for a controlled experiment to investigate the effectiveness of this approach.    
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Abstract. This study describes certain lexical features of the language used by Swedish grade 8 (aged 15) students 
answering science items in TIMSS 2007. The language of the students' freely formulated written responses to science 
items can be seen as an expression of the conventions of a specific discourse within science education in secondary 
school. The specific discourse is assessment by written tests. Data from TIMSS offers an opportunity to investigate the 
language used by a large group of students, carefully sampled. Drawing from systemic functional linguistics, we 
estimated the degree of technicality of the explanations from a sample of 1938 written answers.  Answers were on 
average 14 words long and varied between 1 and 77 words, the average amount of science terms were 1,64, with a 
range of 0 to 9. There was a difference in use of science terms between achievement groups, with the explanations 
from the group of high achievers having the highest level of technicality. Although the girls, on average, use more 
words, their answers do not include a larger number of science terms. The use of science terms in the answers varies 



according to the use of science terms in the items. The results indicate a discourse of tests and explanations in science 
education where students are not expected, and therefore not practiced, to use a specialized language.           
      
Aim   
When science education is viewed as processes of socialization constructed by discourse and interaction, the language 
used becomes a central issue for research (Kelly, 2008). Language is in socio-linguistic research regarded not just as a 
tool but also as constitutive of meaning and social context. (Dimopoulos, Koulaidis, & Sklaveniti, 2005; Halliday & 
Martin, 1993; Lemke, 1990; Veel, 1998).    
  
The discourse of science and school science is regarded as particularly difficult due to among other things its 
grammatical and lexical features and ultimately how it constructs meaning (e. g. Lemke, 1990). The view of the central 
role of language in science education has resulted in a large body of research in spoken and written language used by 
teachers and students in science classrooms and in textbooks of science (Halliday & Martin, 1993; Hatzinikita, 
Dimopoulos, & Christidou, 2008; Lemke, 1990). However, written explanations in answers to test items from large 
samples of students are not well investigated from a linguistic perspective.    
 
Studies of texts and text use in some Swedish compulsory classrooms have revealed science education as a 
predominantly oral activity (af Geijerstam, 2006), and high achieving students was shown to produce more technical 
texts compared to those written by low achievers. The sample in the study was however small, and there was a call for 
studies of larger groups.    
 
The subject of this study is the language used in a specific discourse within science education, the discourse of 
assessment by written tests, with scientific explanations for natural phenomena. The aim is to describe the extent of 
adaption of student language to the register of the language used in school science, in the area of matter and 
transformation of matter. Student responses to five items were analyzed regarding some lexico - grammatical features 
seen as typical for scientific language. The main questions are:  How can the language used by students in 
explanations of phenomena in the specific scientific/school scientific context of written tests be described in      
relation to lexico-grammatical features as science terms, nominalizations and passive verbs in the register of scientific 
language? Does the language used differ between girls and boys, or between groups of students  of different success 
in TIMSS 2007, and between separate items with respect to these same features?   
 
Theory and Method   
To identify features typical for scientific language we relied on the notion of register and linguistic code from the 
theory of systemic functional linguistics (Halliday & Martin, 1993). Features useful for this study are the use of 
specialized terminology, frequent use of nominalizations, and frequent use of verbs in passive voice. We used student 
answers from the Swedish part of TIMSS 2007. Only answers with an explanation were analyzed. In order to answer 
the questions of the study, the explanations were grouped in different ways, according to gender and according to 
obtained achievement scores in TIMSS 2007.    
 
Five items from TIMSS 2007, year 8 (aged 15), were selected. These were the ones that most directly addressed the 
subject area of matter and processes involving changes of matter and at the same time requested responses freely 
formulated by the students.    
 
The total number of words in each explanation, the number of different science terms and total science terms used in 
each explanation were counted. According to Martin (1993) technical or science terms can be of three kinds; words 
which have a meaning in everyday language and rendering a new meaning in science, words used as technical in 
related fields, and words indexical of a field. In this study we categorized a word as technical when it can be assigned 
to any of the above-mentioned groups. Additionally, the ratio of total science terms to total number of words in each 
answer was calculated. In the following is used the term technical density.   
 
Findings   
Preliminary results in short:  The      explanations in the sample are between 1 and 77 words long, with a mean of      
14,7. Girls produce on average longer explanations than boys on all items,      with a mean no of words for 
explanations from girls 15,44 compared to      11,97 for boys. The difference is statistically significant.The number      of 
science terms in explanations produced by students is on average 1,64,      varying between 0 and 9, and technical 
density (science terms/total words)      is on average 0,1166. The technical density of answers varies according to      
the technical density of items. Number of different science terms used by      all students varies between the items, 
from 34 to 51.Mean      technical density does not vary with statistical significance between girls      and boys, despite 
the difference in length of answers. High achievers on      the total TIMSS 2007 produce answers with statistically 



significant higher      technical density than low achievers. High achievers in total use twice as      many different 
science terms as low achievers.   
 
Relevance   
The discourse of tests in science education is significant in that it often is the ground for grading of students and 
therefore an important issue to know more about. If students are to be offered possibilities to learn science it is 
necessary for teachers and teacher educators to be aware of the difficulties linked to the written language of scientific 
explanations. Further research into differences shown between achievement groups with respect to technicality is 
suggested.                              
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The study is part of a longstanding research project on the formation and fostering of learning to learn competence as 
part of educational effectiveness. The present paper is based on the first data from a longitudinal large-scale 
assessment study in Southern Finland, collected in spring 2010, encompassing all the municipality's Finnish-speaking 
1st, 3rd, 6th and 9th graders (à 2000 students). The objective is to look at changes in the role the different cognitive 
and affective factors play in 3rd, 6th and 9th graders' school achievement. The data comprises results from eight 
cognitive tasks covering reasoning skills, reading comprehension and mathematical thinking, together with a large 
array of affective scales, covering dimensions relevant for learning and school work. The preliminary findings of SEM 
reveal that 1) the explanatory power of the factors measured in the assessment vis-à-vis school achievement increases 
in step with grade; 2) the role of affective factors ς OR students' ability to manifest them ς increases with age; 3) the 
weight of learning enhancing attitudes increases along school careers vis-à-vis achievement. The study provides 
empirical data on the development of general cognitive skills and students' learning-related attitudes and beliefs 
across the middle school years, and on students' developing accuracy in manifesting them in self-report 
questionnaires. The study also provides teachers with knowledge regarding the role of diverse affective factors for 
students' learning, which can and should be taken into account in an age-appropriate way at school. 
 
Introduction  
The study is part of a longstanding research project on the formation and fostering of learning to learn competence in 
formal educational setting as part of a quest for measuring educational effectiveness (Hautamäki & al. 2002; 2006; 
2010). The overarching point-of-view is developmentally informed educational psychology of schooling (Olson, 2003). 
The present paper is based on an ongoing large-scale study, covering four age cohorts of students in a municipality in 
Southern Finland. This first stage of a forthcoming longitudinal study comprised the assessment of the learning to 
learn competence of all the municipality's Finnish-speaking 1st (not included in this study), 3rd, 6th and 9th graders (7, 
9, 12 and15-year-olds, approximately 2000 students per cohort). Aims The research objective of the current paper is 
to look at changes in the relative role the different cognitive and affective factors play in 3rd, 6th and 9th graders' 
school achievement. Actual research questions are: 1) How well does students' school achievement reflect their 
cognitive competence as evinced in the assessment vis-à-vis the various affective factors that direct the use of these 
cognitive abilities toward the expectations and demands of the school and/or can be interpreted by the teacher as 
doing so, and 2) Are there structural changes in the relationships between these three factors ςcognitive competence, 



learning and school related affective factors, and GPA ς between grade 3, 6 and 9 students and if so, how should they 
be interpreted. Data The data, collected in spring 2010, comprises results from eight cognitive tasks in three main 
domains (reasoning skills, reading comprehension, mathematical thinking) together with some twenty five affective 
scales from self-reported questionnaires, covering dimensions relevant for learning and successful school work (e.g., 
academic self concept, interest, learning strategies, means-ends-beliefs, learning motivation, self-efficacy) for each 
age cohort of 3rd, 6th and 9th graders. The cognitive tasks and the affective scales have been used earlier in several 
large-scale cross-sectional and one longitudinal study and altered slightly from cohort to cohort to accommodate the 
developmental stage of the students. The cognitive tasks can be scaled via common items and calibrated to Piaget's 
theory of cognitive development based on earlier studies. Data regarding students' socio-economic background and 
school achievement was collected concurrently, together with parental and teacher data on grades 3 and 6. 
Methodology The cognitive scales for the three age cohorts will be compared and combined applying Rasch scaling 
(Bond & Fox, 2007). To answer the main research questions, structural equation modelling will be used (AMOS) 
supported by other appropriate statistical methods (PASW Statistics). Preliminary findings At this point, Rasch scaling 
has been executed only for the 9th grade data, revealing excellent coverage across all ability levels for almost all the 
ŎƻƎƴƛǘƛǾŜ ǘŀǎƪǎΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ƻƴŜ ǘŀǎƪǎ ōŀǎŜŘ ŘƛǊŜŎǘƭȅ ƻƴ tƛŀƎŜǘϥǎ ǘƘŜƻǊȅ ǊŜǾŜŀƭŜŘ ǘƘŜ ŜȄǇŜŎǘŜŘ ΨǉǳŀƭƛǘŀǘƛǾŜ ƧǳƳǇϥ 
with the items requiring full formal operational thinking mastered by just a fraction of the students at grades 6 and 9 
(due to the complexity of the task it was not included in the 3rd grade test booklet). The preliminary findings of the 
SEM analyses (AMOS) reveal that 1) the explanatory power of the factors measured in learning to learn assessment 
vis-à-vis school achievement increases in step with students' school careers (.37 vs. .41 vs. .45); 2) the role of affective 
factors ς hw ǎǘǳŘŜƴǘǎϥ ŀōƛƭƛǘȅ ǘƻ Ψƪƴƻǿϥ ƻǊ ƛƴǘŜǊǇǊŜǘ themselves and to answer the respective questionnaires (see 
Harter 1999) ς increases with age; 3) at least in this study, while at grade 6 negative attitudes play a clear role vis-à-vis 
ǎŎƘƻƻƭ ŀŎƘƛŜǾŜƳŜƴǘΣ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ƎƛǊƭǎΣ ŀǘ ƎǊŀŘŜ сΣ ΨǇƻǎƛǘƛǾŜϥ ŦŀŎǘƻrs (agency, learning orientation) take the role of 
definitive priority for both boys and girls. Overall, the model explains better girls' achievement than boys', which 
seems to reflect the longstanding gender gap in educational achievement in Finland ς at least as it is marked by 
teachers. Theoretical and educational significance With three cross sectional views on students who could 
theoretically be (and to a great degree actually are) from the same families, assessed with cognitive tasks and 
questionnaires built to be comparable across grades trough common items, the present study allows for as close an 
approximation of a developmental view on cognitive skills central to learning at school and after it, which can be used 
for hypotheses building for the next stage of the longitudinal study. Likewise, it provides a similar opportunity to look 
at the development of students' learning-related attitudes and beliefs, and of students' developing accuracy in 
manifesting them in self-report questionnaires.On the theoretical level, the study can be seen as a valuable 
contribution for the quest for a developmental model of schooling which has guided learning to learning research 
from its beginning. At the practical educational level, the study can be seen to directly provide teachers with new 
theoretically based knowledge regarding the role for students' learning of diverse affective factors which can and 
should be taken into account in an age-appropriate way when trying to foster both curricular achievement and 
students' readiness for lifelong learning.  
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 Educational reform efforts aimed at increasing student achievement have embraced collaborative practice as a means 
to intensify teacher interaction in support of improved instruction and student learning. While recent studies suggest 
the importance of strong teacher networks for school conditions that may benefit student achievement, empirical 
evidence of the direct effect of teacher networks on student learning is weak.The goal of this study was to examine 
the relationship between schools' social network structure and student achievement and the potential mediating role 



of teachers' collective efficacy beliefs.Data were collected from 775 teachers of 53 elementary schools in a large 
educational system in the Netherlands. Student data were obtained at the school level, representing the results of 
1383 sixth grade students on a nation-wide standardized final test administered one month after the collection of the 
teacher data. Using social network analysis and multiple regression analysis, we analyzed data from a quantitative 
teacher survey in combination with school level student achievement data. The teacher survey consisted of a Likert-
type scale on perceived collective efficacy and social network questions on work-related and personal advice. A direct 
effect of social network structure on student achievement could not be evidenced. Yet, findings suggest an indirect 
effect of social network structure on student language achievement through collective efficacy. Highly dense teacher 
networks are associated with strong teacher collective efficacy, and in turn, strong teacher collective efficacy was 
related to school level student achievement. 
 
Theoretical framework 
Around the globe, educational researchers, practitioners, and policy-makers are showing interest in the potential of 
networks to foster systemic improvement in instructional quality and student achievement. Research suggests that 
relationships among teachers are important in building strong school communities (Penuel, Riel, Krause, & Frank, 
2009), and that strong teacher networks can give teachers a sense of belonging and efficacy (Grodsky & Gamoran, 
2003). In line with this argument, educational social network studies often emphasize the potential importance of 
teacher networks for school change, educational reform, and student achievement (Moolenaar, 2010). However, 
while recent studies suggest the importance of strong teacher networks for school conditions that may benefit 
student achievement, empirical evidence of the effects of teacher networks on student learning is limited.  Recent 
research suggests that the relationship between student achievement and teacher collaboration, while important for 
ƛƴǎǘǊǳŎǘƛƻƴŀƭ ƛƳǇǊƻǾŜƳŜƴǘΣ Ψƛǎ ƭƛƪŜƭȅ ƛƴŘƛǊŜŎǘϥ όDƻŘŘŀǊŘΣ DƻŘŘŀǊŘΣ ϧ ¢ǎŎƘŀƴƴŜƴ-Moran, 2007). As main benefits of 
collegial relationships that may affect student achievement, scholars refer to feelings of equally shared responsibility 
for positive outcomes, alignment of expectations for students, increased feelings of effectiveness (Little, 1987), and 
raised sense of efficacy (Bandura, 1993). Collective efficacy is a concept that amalgamates these benefits as it 
ŜȄǇǊŜǎǎŜǎ ǎƘŀǊŜŘ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ŀ ƎǊƻǳǇϥǎ ŀōƛƭƛǘȅ ǘƻ ŀŎƘƛŜǾŜ ŎƻƭƭŜŎǘƛǾŜ Ǝƻŀƭǎ όǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘŜ Ƴƻǘǘƻ Ψ¸ŜǎΣ ǿŜ ŎŀƴϥύΦ 
Perceived collective efficacy is both associated with teacher collaboration (Ashton & Webb, 1986) and student 
achievement (Goddard, 2002). As such, collective efficacy may be a mechanism that can explain how configurations of 
teacher networks affect student achievement. To test this assumption, this paper is aimed at examining teachers' 
collective efficacy as a plausible mechanism that explains the suggested relationship between teacher network 
structure and student achievement.  MethodContext and sample. Our study takes place in the Avvansa School District, 
a large educational system of 53 elementary schools in the Netherlands. Data on social networks and collective 
efficacy were gathered from 775 educators (teachers and principals), reflecting a response rate of 96.8 %. Social 
networks. We examined teachers' work-related and personal advice networks in the sample schools using social 
network analysis. To assess the work related advice network in the sample schools, the educators were asked to 
ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǘƛƻƴΥ Ψ²ƘƻƳ Řƻ ȅƻǳ Ǝƻ ǘƻ ŦƻǊ όǿƻǊƪ related or personal) advice?'. We examined density and 
centralization of the advice networks among educators within each school. These social network characteristics were 
calculated using UCINET 6.0 (Borgatti, Everett, & Freeman, 2002). Collective efficacy. Perceptions of collective efficacy 
of the school staff were measured with five items (Goddard, 2002). This instrument was translated and adjusted to 
the Dutch context of elementary education. The scale was designed to assess faculty perceptions of collective efficacy. 
CƻǊ ŜȄŀƳǇƭŜΣ ƛƴ ƻƴŜ ƛǘŜƳ ǘŜŀŎƘŜǊǎ ǿŜǊŜ ŀǎƪŜŘΥ Ψ¢ŜŀŎƘŜǊǎ ƛƴ ǘƘƛǎ ǎŎƘƻƻƭ ŀǊŜ ŀōƭŜ ǘƻ ƎŜǘ ǘƘǊƻǳƎƘ ǘƻ ŘƛŦŦƛŎǳƭǘ ǎǘǳŘŜƴǘǎϥΦ 
Student achievement. We included student achievement as in mathematics and language on a standardized test that 
was administered to 1383 sixth-grade students of the sample schools (age 11-12). The nation-wide standardized Final 
Primary Education Test is considered to be a reliable and valid measure of student achievement (Cito, 2009).  
ResultsBased on the findings from multilevel analysis (see Table 1), we could not confirm a direct effect of teachers' 
social network structure on student achievement at the school level of analysis. Neither the density, nor the 
centralization of advice networks was found to directly affect student achievement in mathematics or language. 
However, findings suggested the density of work related and personal advice networks affected teachers' perceptions 
of collective efficacy, which in turn was associated with increased student achievement. Dense networks appear to 
support and nurture teachers' confidence in the capacity of their team to impact students' learning and achieve school 
goals. As such, collective efficacy served as an intervening variable that may explain how dense social networks among 
educators may ultimately benefit student achievement. SignificanceIncreasing student performance through strong 
professional teacher communities is high on the agenda for educational leaders across the globe. In this paper we 
suggest that the benefit of strong teacher networks for student achievement lies in its potential to foster teachers' 
collective efficacy beliefs. By offering shared experiences, creating a feeling of collectivity, and providing the 
opportunity to exchange expertise, strong teacher networks nurture teachers' beliefs in the capacity of their team, 
which in turn was associated with increased student achievement. A potential route to school improvement therefore 
may be to grow strong ties among teachers, cultivate their collective belief iƴ ΨȅŜǎΣ ǿŜ ŎŀƴϥΣ ŀƴŘ ŀǎ ŀ ǊŜǎǳƭǘΣ ƘŀǊǾŜǎǘ 
increased student achievement.  
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The current state of research on the effects of school inspection is heterogeneous: intended and unintended effects 
are reported. Based on a theory of Ehren and Visscher (2006) this paper focuses on the hypothesis that several types 
of schools exist that deals in different ways with the inspections and its results. According to the school type feedback 
of results should be school specific. For the identification of these types German schools in the federal states of Berlin 
(N= 283) and Brandenburg (N= 278) were examined. Latent class analysis revealed four types of schools. The "active 
schools" are characterized by a high activity level, good inspection results and extensive communication and reflection 
of the results. The "unsatisfied schools" are distinguished by a substandard inspection result, low activity level and 
negative perception of the inspection procedure. The "(self-) satisfied schools" received an excellent result. The 
quality of inspection procedure is estimated very positive. The activity level is low. These schools seem not to have 
ǊŜŀǎƻƴǎ ǘƻ ŀŎǘΦ ¢ƘŜ αǊŜŀŎǘƛǾŜ ǎŎƘƻƻƭǎϦ got a substandard result. Characterizing for this type is a low activity level 
except for a high preparation activity before the inspection proceeded. Although the result is not outstanding, the 
result and procedure are accepted. The findings suggest a differentiated inspection procedure (especially the 
feedback) and acting of the support systems depending on the type of school, to assist school development best. 
 
   
Extended Summary   
Aims   
Recently school inspections have become an important instrument in managing education. They were implemented 
for two reasons: to improve and to control school quality. To this day empirical findings do not provide a clear answer 
to the question whether inspections have a positive or negative impact on school quality improvement (de Wolf & 
Janssens, 2007).    
This paper focuses on the hypothesis that schools deal in different ways with school inspection and its results. A 
theoretical framework was developed by Ehren and Visscher (2006) to systemize different impacts of school 
inspections and to explain the different effects. Feedback should be given differently depending on the type of school. 
For low innovation capacity schools inspection feedback should include clear instructions for action. In contrast for 
high innovation capacity schools school inspection should only feedback strengths and weaknesses to promote an 
autonomous development.    
The research questions for this study are the following:    
·         How do school principals and teachers perceive school inspections and inspection reports?   
·         And if there are differences: Can we identify types of reaction patterns to school inspection?   
 



Methodology   
The empirical part of this paper uses a survey (October 2008) that is based on the views of principals and teachers 
concerning the impacts of school inspections. The survey includes questions concerning the acceptance and benefits 
of inspections and the communication and reflection of the results. Besides, it looks on the use of support, changes in 
schools activities, negative consequences and quality of inspectors diagnostic. Additionally, the results of the 
inspections were used to characterize types of schools according to the hypothesis above. To identify these types a 
Latent Class Analysis (LCA) was conducted. To select the appropriate latent class model information criteria and 
bootstrap analysis were applied.   
 
The data base includes N=391 German schools in the federal states of Berlin (N= 176) and Brandenburg (N= 215) that 
were inspected in school years 2006/07 und 2007/08. The two states have a similar inspection proceeding. The overall 
response rate was 70% (Berlin 60% and Brandenburg 76%).     An analysis of non-participants revealed no differences 
between the schools taking part and those not taking part with respect to either student performance or their 
evaluation by inspectors.   
 
Findings   
Four types of schools can be derived from the results.    
1. The "active schools" (approx. 25%) are characterized by the highest self-reported activity level, good overall 
inspection results and extensive communication, reflection and dissemination of the results. The schools in this class 
have also the highest external support demand level to accomplish actions. Despite time stress these schools show a 
high acceptance of inspection. The inspection results are accepted as well as the perceived diagnostic validity of the 
inspection process.    
нΦ ¢ƘŜ αǊŜŀŎǘƛǾŜ ǎŎƘƻols"(approx. 21%) got a substandard result. Characterizing for this type is a low activity level 
except for a high preparation activity before the inspection proceeded. Distinctive for this type is little communication 
and reflection of the results. These schools are lowest on dissemination and results processing. Although the result is 
not outstanding, the result and procedure are accepted. Also the benefits of inspection and the diagnostic validity of 
the inspection team are estimated sufficient.   
3. The "(self-) satisfied" (approx. 26%) received an excellent result and communicate the feedback school-wide. The 
quality of inspection procedure (feedback, perceived diagnostic validity, low perceived time constraints) is valued very 
positive. The activity level instead is low. These schools seem not to have reasons to act.   
4. The "unsatisfied schools" (approx. 29%) are distinguished by the worst overall inspection result and negative 
perception of the inspection procedure, diagnostic validity and also negative and undesirable consequences. Activity 
level is low and the results are little communicated and reflected within the school. A high time charge for little 
perceived use is described. The class of unsatisfied schools can be divided into two subtypes. Characteristic for both 
subtypes is the substandard overall inspection result and the negative perception of the inspection process. But 
Subtype 1 (ca. 23%) shows a high level of self-reported activity, intended action and action planning. Schools of this 
type receive few external supports. In contrast Subtype 2 (ca. 14%) has the lowest activity of all types and low 
dissemination and results processing.   
 
Theoretical and educational significance of research   
The described types of schools involve the theoretical model proposed by Ehren and Visscher (2006). A differentiated 
inspection procedure (especially the feedback) and acting of the support systems and school supervision authority, 
depending on the type of school, seems to be needed to assist school development best.   
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 The school has been considered "the unit of change" in educational systems. Improvement programs focus on 
professional development, collaboration, and school culture (e.g., shared norms and achievement orientations) ς 
eventually changing classroom teaching and learning. However, while effects of teaching on student learning are well 



understood (Baumert et al., 2009; Klieme et al., 2009), there is less rigorous knowledge about school processes, and 
effect sizes are much smaller.  
 
This paper reports on a representative study of language development in ninth grade, n= 209 schools, 1579 teachers, 
9980 students. HLM models specify the impact of school level (achievement orientation, strength of competence 
goals, cooperation among German language teachers) and classroom level factors (structure, teacher support, 
cognitive challenge, frequency of opportunities for language learning).  
 
Professional goals and collaboration had an effect on structure and frequency of learning opportunities. Teacher 
support and cognitive challenge had an impact on student motivation and achievement, respectively. This pattern 
supports the theory of basic dimensions of teaching quality. Professional activities at the school level, however, seem 
not to focus on those aspects of school/teaching quality that can make a difference for student learning.   
 
Theoretical background 
The school has been considered the unit of change in educational systems. Since the 1970s, the Anglo-American field 
of school improvement has endorsed this idea (Chrispeels & Harris, 2006, p. 295). Improvement programs regularly 
focus on professional development, collaboration, and school culture (e.g., shared norms and achievement 
expectations) ς eventually changing classroom teaching and learning.  
 
However, effects of school level variables on student learning tend to be rather small.  Meta-analyses of school and 
instructional effectiveness prove that individual prerequisites of learning and individual activities bear more 
significance to the students' learning results than the characteristics and processes of instruction, and even far more 
than school process characteristics (Hattie, 2009; Seidel & Shavelson, 2007; Scheerens & Bosker, 1997).  
 
Research Questions 
Drawing on a school achievement study that is representative for Germany we assess in how far differences in the 
development of achievement and learning motivation in the subject of German in ninth year students can be 
explained by differences in the professional norms and practices (school level) on one hand, instructional quality and 
teaching practices (classroom level) on the other hand. Also, we want to study  the pattern of relations between 
school and classroom characteristics. 
 
Research Method, Design, and Hypotheses 
 This paper reports on a representative study of language development in ninth grade, n= 209 schools, 1579 teachers, 
9980 students, in Germany. HLM models specify the impact of school level (achievement expectations, strength of 
educational goals, cooperation among German language teachers) and classroom level factors (structure, teacher 
support, cognitive challenge, variability of teaching methods). In each school, two classes from the same year were 
assessed. Students were assessed both at the beginning and the end of the school year. Change in achievement and 
change in motivation, estimated from IRT models and classical test analysis, respectively, are used as dependent 
variables. Data were analyzed with a series of three-level models, allowing for an analytical dissection of school, class 
and individual levels.  
 
At the classroom level we identified three basic dimensions that had already been ascertained in earlier studies (e.g., 
Klieme, Pauli and Reusser (2009);  Baumert et al., 2009; Pianta & Hamre, 2009):  
 (1)    clear, well-structured teaching, (structuredness) 
 (2)    a supportive learning climate that is oriented towards the students (teacher support) and  
 (3)   challenging, cognitively  activating demands (cognitive challenge). 
Student perceptions of lessons were used to assess these constructs. We also took into account a fourth scale for 
questions regarding the variability of teaching methods used in the classroom. 
 
Following the learning and teaching theory assumptions of Klieme, Pauli and Reusser (2009) we expect supportive 
teacher behavior to be crucial to the development of motivation, while cognitively challenge should be important for 
achievement development. Both of these criteria are likely to be positively influenced by well-structured instruction. 
/ƻƴǘǊŀǊȅ ǘƻ ǘƘŜ ǘƘǊŜŜ ōŀǎƛŎ ŘƛƳŜƴǎƛƻƴǎ ǘƘŀǘ ōŜŎƻƳŜ ŜŦŦŜŎǘƛǾŜ ŀǎ αŘŜŜǇŜǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ƛƴǎǘǊǳŎǘƛƻƴϦΣ ǘƘŜ ŦƻǳǊǘh 
scale pertinent to the variability of teaching methods constitutes a "surface characteristic" of teaching, and we do not 
expect this scale to bear an effect on learning development. 
 
The following predictors are applied at the school level: achievement expectations of the German teachers, norms 
that are shared among the German teaching staff (here: the strength of language-related educational goals) as well as 



cooperation among the German teaching staff. These aspects of professional culture are generally assumed to 
influence the quality of instruction and also cognitive and motivational learning processes.  
 
Results  
 First, the impact of school level variables on instructional quality and teaching practices was analyzed using a series of 
three-level HLM-models. Each dimension of instructional quality and practice was analyzed (I) without controls and (II) 
controlling for gender, SES, migration status, and cognitive ability, both on the student and (as a compositional 
variable) on the class level, plus school type on the school level.  
 
Teacher cooperation at school level had a significant positive gross effect on perceived structure and variability of 
instructional methods, while strength of educational goals at school level had a negative gross effect on structure and 
variability.  However, all these effects vanished once controls were introduced, with strong effects of school type 
masking most other effects. 
 
Second, the impact of instructional quality and teaching practices on students' achievement growth and change in 
motivation was analyzed using another series of three-level HLM models. Once again, models were run (I) without 
controls and (II) with control variables on all three levels . It turns out that none of the school level predictors (teacher 
cooperation, strength of educational goals, and achievement expectations) had an effect on achievement or 
motivation.  
 
However, two of the class level indicators of instructional quality had an impact on student learning, as predicted.  The 
indicator of cognitive challenge bears a significant and also sizeable effect on the increase in achievement, at both the 
individual and the classroom level. Also, teacher support has a significant effect on  the development of student 
motivation on the classroom level. As expected, the variability of learning opportunities, considered to be a "surface 
characteristic",  neither impacts student achievement nor student motivation.  
 
 Discussion 
 At the level of classroom instruction, the study supports our model of instructional quality which  assumes three basic 
dimensions, with cognitive challenge being the most important predictor of achievement growth, and  teacher 
support being the most important determinant of motivational development.   However, these effective aspects of 
instructional quality  do not correlate with aspects of professional culture at school level (i.e. cooperation, 
achievement expectations and strength of educational goals). The school level factors do have an impact on 
instructional practices, but this impact is on variability of teaching methods and perceived structure ς i.e. on those 
aspects of instructional  quality and practice that do NOT have an effect on student learning.  This pattern explains 
why professional culture at the school level does not pay off in terms of learning. 
 
 Thus, the theoretical assumption that school quality, and more precisely the professional norms and cooperation 
among teaching staff, mediated by instructional quality, influences student learning, receives no support from the 
DESI data. The practical consequence for school development reads as follows:  Professional development at school 
level should carefully and explicitly aim at those aspects of classroom practice that have been shown to be important 
for student learning, rather than, e.g., sharing many teaching methods among colleagues, which as such does not 
stimulate student learning 
 
 
PAPER PRESENTATION 
Does Instructor Affective Support Matter for Undergraduate Students? 
Gonul Sakiz, Marmara University, Turkey 
 
Research indicates the need for assessing the connection between students' functioning in schools and perceived 
affective dimensions of learning environments (Turner, Meyer, Midgley, & Patrick, 2003). Although considerable 
research has examined the role different types of teacher support on students' functioning in learning environments, 
insufficient emphasis has been placed on the affective dimensions of teacher support. In the current study, the 
construct of Teacher Affective Support, first developed by Sakiz (2007), were improved, renamed as Instructor 
Affective Support, and administered to 367 undergraduate students enrolled in a teacher training department of a 
major teaching and research university in Istanbul. Associations among perceived instructor affective support, 
academic enjoyment, academic anxiety, academic hopelessness, and academic effort were tested using a structural 
model. Direct and indirect influences of given variables were examined. Perceived instructional support directly 
and/or indirectly influenced academic enjoyment, academic anxiety, academic hopelessness and academic effort. 
Overall, the structural model explained 42% of the variance in academic enjoyment, 24% of the variance in academic 



anxiety, 65% of the variance in academic hopelessness, and 77% of the variance in academic effort behaviors of junior 
college students.  
 
Research has indicated the need for assessing the relationship between students' functioning in schools and perceived 
affective dimensions of learning environments (Turner, Meyer, Midgley, & Patrick, 2003). Although considerable 
research has examined the role teacher support plays in early adolescents' functioning in schools, insufficient 
emphasis has been placed on the affective dimensions of teacher support. Because a primary goal of education is to 
increase students' learning capacities and advance their academic accomplishments, schools must begin by providing 
environments in which students feel safe, cared for, and valued. If teachers can establish affective learning 
environments in classrooms by internalizing and modeling affective behaviors, students first observe, then start 
imitating, and, eventually, internalize these behaviors which lead to greater experience of belonging and academic 
and emotional fulfillment in classrooms. Therefore, more attention should be directed to examining teacher affective 
support in learning environments. Research, up to date, has documented the influence of different components of 
teacher affective support on student outcomes in various developmental levels. For example, Buyse, Verschueren, 
Doumen, Van Damme, and Maes (2008) reported that emotionally supportive learning environments involving 
teacher warmth, respect, and interest in students moderated between externalizing and internalizing behaviors of 
kindergarten students and their relational functioning (conflict and closeness) in classrooms. A recent study by 
Rudasill, Gallagher and White (2010) showed that classroom emotional support involving teacher characteristics such 
as warmth, kindness, respect, and concern for students had a significant moderator effect between children's 
temperament (attention and activity level), measured when children were 4-and-a-half-years-old, and their reading 
and mathematics achievement levels in third grade. Stipek et al. (1998) reported that the affective learning climate in 
mathematics classrooms, involving variables such as teacher interest in students, respect, and valuing, was the most 
powerful indicator of students' academic motivation in fourth- through sixth-grades and positively related to students' 
learning goal orientation, help-seeking and risk-taking behaviors, and positive emotions. Similarly, Reedy, Rhodes and 
Mulhall (2003) found that teacher characteristics like interest in and concern for students decreased early 
adolescents' depressive symptoms and increased their self-esteem over the years, from sixth- through eighth-grades. 
Although we know a little bit about the influence of several teacher affective characteristics on K12 students' 
academic, emotional and motivational behaviors, those teacher characteristics have not been explored all together 
until recently. Sakiz (2007) combined all affective characterics under one category. Following an extensive analysis of 
theory and research, the characteristics and behaviors of teachers providing affective support to their students were 
determined as caring, respect, kindness, concern for and interest in students, valuing, recognizing, treating fairly, 
holding high expectations, encouraging, listening, and warmness. In that study, teacher affective support emerged as 
a significant predictor of middle school students' sense of belonging, academic emotions, academic self-efficacy, and 
effort in mathematics. In the current study, the potential influence of teacher affective support on college students' 
emotional and motivational outcomes were explored. First, Teacher Affective Support Scale was improved and 
renamed as Instructor Affective Support Scale. Confirmatory Factor Analysis was performed and a satisfactory fit was 
obtained (Figure 1). For the exploration, a structural model was developed. It was hypothesized that perceived 
instructional support would increase college students' academic enjoyment and academic effort and decrease 
academic anxiety and academic hopelessness in a wide range of courses.  
 
Participants and Procedure 
Three hundred and sixty-seven undergraduate students enrolled in a teacher training department of a major teaching 
and research university in Istanbul, Turkey, responded to the questionnaire. From the participating students, 126 
(34%) were in their first year, 83 students (23%) were in their second year, 67 students (18%) were in their third year 
and 91 students (25%) were in their fourth year in the programme. The average age of the students in the study was 
20.82 (SD = 1.76), ranging from 17 to 32. A greater number of female students (n=220, 59.9%) than male students 
(n=128, 34.9%) participated. Nineteen students (5.2%) did not respond to the gender question. Students responded to 
the survey items with respect to the course they were taking at the time of the survey administration.Data 
AnalysisDescriptive, reliability, missing data, and normality analyses were conducted using Statistical Package for 
Social Sciences (SPSS). Structural equation modeling (SEM) was performed using AMOS statistical software package. 
Within two-step modeling, the original structural model was respecified as a measurement model and tested for its 
adequacy in the first step. The latent constructs in the hypothesized structural model were represented by their items 
as measured indicators and were allowed to intercorrelate during the examination of the measurement model. A 
priori alpha level was set at .05 for all estimations.  
 
Results 
Psychometric Properties of the Final MeasureThe internal consistency reliability estimates for each scale was 
determined as follows: The reliability estimates for the Instructor Affective Support Scale (13 items, a = .956), 
Academic Enjoyment Scale (3 items, a = .909), Academic Anxiety Scale (4 items, a = .752), Academic Hopelessness 



Scale (2 items, a = .777) and Academic Effort Scale (5 items, a = .744) were all in a satisfactory range. Structural Model 
The hypothesized model provided an adequate fit to the given data (Table 2) [&chi;2 (308, N = 367) = 872.319, p = .00, 
CFI = .977, TLI = .978, RMSEA = .071 (with 90% CI lower bound = .065 and upper bound = .076)]. As shown in Figure 2, 
instructor affective support was significantly positively related to academic enjoyment [b = .650, p p p p p p p p 
Overall, the structural model explained 42% of the variance in academic enjoyment, 24% of the variance in academic 
anxiety, 65% of the variance in academic hopelessness and 77% of the variance in academic effort behaviors of junior 
college students. Indirect effect analysis also showed the significant impact of instructor affective support on student 
outcomes. The results improved our understanding of the factors influencing college students' emotions and 
motivation. Instructor affective support needs to be studied further with the participation of students in different 
fields. Gender effect should also be explored.    
 
 
PAPER PRESENTATION 
DǊƻǳǇ ǿƻǊƪ ŀǘ ǳƴƛǾŜǊǎƛǘȅΥ LƴǎƛƎƘǘǎ ƛƴǘƻ ǘƘŜ ƛƴǘŜǊǇƭŀȅ ƻŦ ǎǘǳŘŜƴǘǎΩ ŜƳƻǘƛƻƴǎ ŀƴŘ ŀǇǇǊŀƛǎŀƭǎ 
Karen Kimmel, RWTH Aachen, Germany; Marold Wosnitza, RWTHUniversity Aachen, Germany 
   
This paper stresses the critical role of emotions in group work and examines how university students' emotional 
orientations towards a real-life group assignment relate to their cognitive, motivational, management, assessment 
and interpersonal appraisals of the task. For this purpose, students' emotional orientations (measured by a newly 
developed instrument) and group work appraisals were conceptualized as multi-dimensional, interrelated and 
emerging. Matched questionnaire data of 338 teacher students reveal that students' emotional orientations are 
strongly associated with multiple dimensions of the task. More precisely, findings show how students' appraisals of 
specific dimensions of the task predict positive and negative emotional orientations towards the group assignment. In 
sum, for a holistic understanding of students' emotional experiences of group work, it is critical to systematically 
examine these in light of their appraisals of distinct dimensions of the task. Overall, such insights may enhance 
educational practice and ensure that group work is perceived as emotionally rewarding by students.   
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Canada 
 
The purpose of this study was to examine the evolution of motivation regulation and goal setting by undergraduate 
students over 9-weeks in an academic semester. Weekly online reflections were coded for (a) goal quality, and (b) 
type of academic challenge experienced that week. Students self-evaluated goal attainment from the previous week 
and rated their efficacy for achieving the goal they set this week. Findings indicated that motivational challenges 
(particularly willpower) were the most frequent challenges students encountered over the course of a semester. 
When students confronted motivational challenges, they tended to set low quality behavioral goals that were met 
with future motivational and goal management challenges. However, over the course of an academic semester, 
students developed increased confidence in their abilities to achieve goals, self-reported higher goal attainment, and 
set goals of higher quality in terms of specificity and proximity. 
 
Self-regulated learning (SRL) refers to a learner's deliberate planning, monitoring, and regulating of cognitive, 
behavioral, and motivational-emotional processes towards completion of an academic task/goal. SRL can be thought 
of as conducting experiments about one's own learning. Students identify a challenge or problem, hypothesize about 
how and why the problem occurred, and set some goals to address the problem. To achieve goals, learners make 
plans and set procedures in action concurrently self-monitoring and collecting informal data about progress and 
processes. These data inform regulatory adjustments to studying now or on future tasks (Winne & Hadwin, 1998). 
However, a paucity of research has examined the challenges students perceive during studying, or the ways they 
respond to and adapt to those challenges over time. Motivation in Self-Regulation. Winne and Hadwin (2008) posit 
that students regulate motivational state much like they regulate other aspects of learning. They recognize a 
discrepancy between products and evaluations relative to affective or motivational standards they hold and follow 
one of three possibilities to regulate motivational state: they change conditions, operations, or standards. From this 
perspective goals and standards are entwined with motivational states. Research on motivation regulation has found 
that college students identify using a wide variety of motivation strategies in response to hypothetical learning 
scenarios (Wolters, 1998). However, there is a need for research measures that capture dynamic regulation as it 
develops over time in authentic learning tasks (Winne et al., 2002; Winne & Hadwin, 2008; Zimmerman, 2008). 



Specifically, research should examine: (a) how students monitor and regulate motivational challenges during authentic 
learning activities, and (b) how students respond to and adapt to motivational challenges over time.  Goals for SRL. 
Goals are fundamental for self-regulatory cycles because they define standards for planning, choosing strategies, 
monitoring, evaluating, and regulating learning. Goals also provide insight about: (a) how learners interpret tasks in 
relation to their beliefs, (b) what they value, and (c) what they can do. Goals are fundamentally dependent on the first 
phase of SRL. How students translate assigned goals into their own goals is partly determined by their task 
understanding. Misalignments can lead to setting goals that are vague, inappropriate, or lacking specificity needed to 
guide work on the task. To support SRL, goals must provide accurate and appropriate standards for establishing plans, 
selecting study tactics, and monitoring and evaluating progress. Findings to date indicate that students can learn to set 
better goals for SRL; the goals are: (a) anchored in shorter blocks of time defining what would be achieved in a 1-2 
hour study session (temporal properties); (b) process oriented; and (c) specific in identifying standards, processes, and 
strategies to be achieved or enacted (specificity) (Gendron et al., 2009; Zimmerman, 2008). In post-secondary learning 
contexts, students are usually tasked with setting their own goals and translating distal assigned goals and tasks into 
manageable proximal goals that can be used to guide studying and learning activities on a daily basis. However, there 
is a paucity of research that examines the quality and effectiveness of self-set goals for regulating learning in authentic 
university tasks and contexts. The purpose of this study was to examine the ways students regulate their learning in 
the context of motivational challenges. Specifically, this study examined weekly online goal setting as a strategy for 
regulating motivation by examining the following research questions: (a) What kinds of motivational challenges do 
students encounter over a semester and how prevalent are those challenges compared to other cognitive, goal 
management, and time planning challenges students encounter? And (b) how do students regulate motivational 
challenges in terms of the goals they set?  
 
Methods.  
Participants included 43 undergraduate students (20 female, 23 male) enrolled in a first-year, graded elective course 
(ED-D 101: Strategies for University Success). Students completed online reflection-planning notes each week. A 
document template was posted listing each question, and providing space for responses. Students saved each 
reflection with a new date. Online reflections might be considered a type of structured diary measure of SRL (Schmitz 
& Wiese, 2006). Reflections were used as a tool to promote active self-regulation. Students were asked to focus on 
academic learning in any of their discipline related courses. They were not limited to a particular course or any 
particular type of challenge. Reflection was prompted by a series of questions. The first part of the reflection 
prompted students to: (a) reflect on the previous week's strategies, (b) self-evaluate goal attainment on a scale of 0 
(goal not achieved) to 10 (goal fully achieved), and (c) describe one thing they struggled with in their learning this past 
week. The second part of the reflection prompted students to: (a) state one goal for studying/learning this upcoming 
week, and (b) rate their confidence for accomplishing that academic goal this week on a scale of 0 (not at all 
confident) to 10 (extremely confident). Data were collected weekly for 9 weeks.   
 
Findings.  
Goals were coded for quality on four attributes including specificity about: (a) the target for the goal, (b) a temporal 
period for achieving the goal, (c) a standard, and (d) an action or process to be engaged. Challenges were coded with 
five general categories emerging including: cognitive, motivational, goal management/planning, managing self or 
environment, or no challenge at all. Conditional probability matrices were used to examine patterns in week-to-week 
goals and challenges. Findings revealed that students engaged in cycles of maladaptive motivation regulation. 
Motivational challenges (particularly willpower) were the most frequent challenges students encountered over the 
course of a semester. When students confronted motivational challenges, they tended to set low quality behavioral 
goals that were met with future motivational and goal management challenges. However, over the course of an 
academic semester, students developed increased confidence in their abilities to achieve goals, self-reported higher 
goal attainment, and set goals of higher quality in terms of specificity and proximity.   
 
Discussion.  
One challenge for future research is to explore the effectiveness of technologies for illuminating adaptive and 
maladaptive patterns in motivation regulation over time. Findings in this study demonstrate that documenting goals, 
efficacy, and challenges and self-evaluating goal attainment may not be sufficient to break the cyclical patterns in goal 
setting quality, type, and challenges encountered 
 
PAPER PRESENTATION 
Effects of a Tutorbased Learning Strategy Training for Students 
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To help first-year students in their phase of orientation the University of Ulm provided a four weeks "Trainingscamp", 
where students have the possibility to repeat and consolidate their mathematical skills and got an introduction for 
learning strategies. The students (n=198) worked together in tutorials of about twelve people. Before the 
Trainingscamp the tutors have been trained to teach mathematical skills as well as cognitive, metacognitive and 
motivational learning strategies. One part of the tutorials received a semester-ongoing training for the same learning 
strategies as at the Trainingscamp. In an empirical study we wanted to find out whether the Trainingscamp in fact had 
positive effects on students motivation and their learning strategy use as well as possible longitudinal effects. The 
unexpected and disappointing results showed that at the very beginning of the course of studies the training leads to 
partly highly significant negative effects concerning motivational aspects and strategy use development. Over the 
course of semester the group with the ongoing strategy training recovered significantly concerning motivation and 
strategy use but not for metacognitive strategy use. Nevertheless, the results reassured us that strategy training is not 
detrimental per se. Rather, the timing of such a training seems to be crucial: after the first and unavoidable "shock of 
realism" students could be helped to reflect on expectations, motivational and emotional reactions. Based on this they 
could be prompted to use especially metacognitive and meta-motivational strategies to better cope with failure and 
high demands. 
 
Introduction 
At university first-year students have to deal with many new affordances: generally, they have to deal with an 
increasing amount of issues, get used to less interactive lesson formats like lectures and have to learn in a more self-
regulated way. Moreover, from a motivational point of view students often feel like the little fish in the big pond 
(Marsh, 2005), i.e. they have a new reference group and instead of feeling superior, competent and self-confident 
they are worried about mastering the given requirements.To help students in this phase of orientation several 
universities provide programs where specific competences like mathematical skills are repeated and consolidated. 
Before the semester starts at Ulm University a four weeks "Trainingscamp" has been invented where students had the 
possibility to repeat and consolidate their mathematical skills and got an introduction into important learning 
strategies. They visited lectures about mathematics and have to write an "exam" at the end. To deepen and to 
exercise the subject matter from the lectures and the strategies the students (n=198) worked together in small groups 
of about twelve people together with a student tutor every day during the Trainingscamp. The tutors have been 
trained to teach mathematical skills as well as cognitive, metacognitive and motivational learning strategies. After the 
trainingscamp all students had tutorials in addition to their math lectures during the first semester. One part of those 
groups received an ongoing training in their tutorials for the same learning strategies as at the Trainingscamp. These 
groups have been compared with tutorials without this additional training (trained and untrained tutorials: n= 44).  
 
Method 
In an empirical study we wanted to find out whether the Trainingscamp in fact had positive effects on students 
motivation and their learning strategy use. Moreover, we analyzed whether the additional strategy training during the 
semester had longitudinal effects on motivation and their learning strategy use.With repeated measures, before (t0) 
and after the Trainingscamp (t1) as well as after the first semester (t2) we measured motivational and strategical 
aspects.Specifically, we assessed students current motivation for math (QCM; Rheinberg, Vollmeyer & Burns, 2001), 
motivational orientations with subscales from the inventory for capture of study- and achievement motivation 
(SELLMO; Spinath et al., 2002). Students self-reported strategy use has been assessed by the German version of "The 
Motivated Strategies for Learning Questionnaire" (MSLQ; Pintrich et al., 1991). Additionally, we assessed several 
parameters like spatial abilities and math grades that were use in the ANCOVA for comparing the trained and 
untrained group.   
 
Results 
With respect to motivational aspects and strategy use the analysis with repeated measures from t0 to t1 revealed an 
unexpected and disappointing result. For motivational scales we found that students current motivation and 
avoidance motivation remained stable, whereas their learning goal orientation decreased significantly 
(F(1,197)=14.95, pThe strategy use can be divided in cognitive, metacognitive and concentration/persistence aspects. 
While we found almost no changes over time for the cognitive strategies, despite the fact that students used 
(superficial and less effective) repeating strategies significantly more after the trainingscamp (F(1,197)=4.50, 
pHowever, the students of the tutorials with additional strategy training during the first semester at least partly 
recovered from the first tremendous decrease in motivational orientation and strategy use: the ANCOVAs revealed 
that they reported more motivation for math than the untrained control group after the same period of time 
(F(1,197)=4.38, p  
 
Summary and Discussion                                            



We analyzed the effects of a tutorbased learning strategy training on the development of strategy use and motivation 
for first-year students. Results showed that besides the well-meant program for basic mathematic skills and a first 
introduction into learning strategies the students lost learning goal orientation as well as their approach motivation, 
used more ineffective repeating and less metacognitive strategies and reported losses of persistence and 
concentration. Overall, they developed a ς from a theoretical point of view ς unfavorable learning behavior. In our 
view it seems plausible that the highly challenging math course even potentiated the "fish-in-the bowl-feeling" of 
students and led to a desperate behavioral pattern of superficial but "fast" learning. However, by implementing an 
additional training during the first semester we have been able to stop the negative development for cognitive and 
motivational strategies (the tutors focused on these strategies because of their familiarity with them), but not for the 
metacognitive strategies. Nevertheless, the results reassured us that strategy training is not detrimental per se. 
Rather, the timing of such a training seems to be crucial: after the first and unavoidable "shock of realism" students 
could be helped to reflect on expectations, motivational and emotional reactions. Based on this they could be 
prompted to use especially metacognitive and meta-motivational strategies to better cope with failure and high 
demands.  
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PAPER PRESENTATION 
The development in motivation in early secondary school and later exam participation and results 
Ineke van der Veen, University of Amsterdam, Netherlands; Thea Peetsma, University of Amsterdam, Netherlands 
 
This study focuses on the relationship between the development in motivation in early secondary school and later 
exam results and changes in the school career of students in the lowest type of secondary school in the Netherlands.    
For decades educators have been concerned about the decline in achievement, motivated behaviour and motivational 
beliefs of children after the transition from primary to secondary school. We can expect that the decline in motivation 
of students in the lowest school type can be more extensive, as the percentage of early school leavers is highest there: 
almost three times higher than in higher school types.    
 
Participants were 335 16-year old students of six pre-vocational secondary schools in the Netherlands who attended 
the fourth and final year. When these students were in the first year of secondary school they participated in a 
longitudinal study, filling in a self-report questionnaire for four times during regular class time.    
 
The analyses showed that not the change but the level of motivation in the first year predicted future exam results. 
For instance, the effort students made for maths in the first year was positively related with maths exam results in the 
fourth year of secondary school. Another finding was that students who did not change schools, had a higher general 
well-being and a more positive development in general well-being than students who did change schools. 
 
 
PAPER PRESENTATION 
Student Engagement in the Engineering Classroom 
Jonathan Hilpert, Indiana University Purdue University Fort Wayne, United States; Jenefer Husman, Arizona State 
University, United States 
 
The purpose of this study was to examine the relationship between instructor practice and student engagement in the 
ŜƴƎƛƴŜŜǊƛƴƎ ŎƭŀǎǎǊƻƻƳΦ   hǳǊ ǊŜǎǳƭǘǎ ǇǊƻǾƛŘŜ ŀ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ Ƙƻǿ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻŦŜǎǎƻǊǎΩ ƛƴǎǘǊǳŎǘƛƻƴŀƭ ǇǊŀŎǘƛŎŜǎ ς 
such as activating student prior knowledge and engaging students in authentic learning activities ς might relate to 
student motivation and cognitive engagement.  Our results provide information about the types of instructional 
practices that might promote knowledge building, collaboration, perceived instrumentality for coursework, and self-
efficacy.    

http://www.psych.uni-potsdam.de/people/rheinberg/messverfahren/index-d.html


 
Student engagement in learning is important because students who are meaningfully engaged are more likely to 
construct strong knowledge structures (Corno & Mandinach, 2004).  Engagement is a multi-dimensional construct 
with behavioral and cognitive components (Corno & Mandinach, 2004; Fredricks, Blumenfeld, & Paris, 2004).  
Cognitive engagement is a psychological state in which students are monitoring their own learning, which entails 
weighing alternative view points of a topic, and employing useful strategies for rehearsing, organizing, and elaborating 
on new information (e.g. Sinatra & Nussbaum, 2004).  Behavioral engagement is when students are involved in 
meaningful learning activities that demonstrate good quality of effort.  Many instructional techniques can be used to 
facilitate deep engagement including conducting experiments, debate, authentic problem solving, and developing self 
explanations (Ormrod, 2010).  Many of these techniques promote weighing alternative points of view, comparing 
prior knowledge with previously un-encountered information, and contrasting ideas to resolve discrepancies.  In 
general, these cognitive processes allow for more links between cognitive structures, allowing for easier retrieval and 
more flexible use of information.  
 
Teacher Practices 
Deep student engagement, both behavorial and cognitive, is often facilitated through effective instructional practices 
(Blumenfeld, Kempler, & Krajcik, 2006).  Students are considered engaged when evidence of meaningful participation 
in collaborative and knowledge building tasks are present.  Students are cognitively engaged when they participate in 
activities that allow them to explore all possible sides of an issue or concept, rehearse, organize, and elaborate on 
information, and meet their skill level as learners.  These can range in level of student autonomy from structured 
guided practice to autonomous problem based learning (Rosenshine, 2003) 
 
Student Perceptions 
Effective teacher practices are just one side of the equation, and there is a need for research that explores 
teacher/student dynamics in STEM classrooms (Heller, Beil, Dam, & Haerum, 2010).  In order to navigate learning 
environments provided by professors, students must be motivated to consider and engage new information.  Students 
who perceived new information to be valuable and who expect to perform well at a given learning task (Wigfield & 
Eccles, 2001), and are thus more likely to engage, both behaviorally and cognitively.  Commonly referred to as multi 
dimensional meditational models of learning (e.g. Linnenbrink, 2007), engagement is hypothesized to mediate the 
relationship between student motivation and learning (Dole & Sinatra, 1998)   
 
Purpose of the study 
In the fall of 2009 we began an evaluation of a professional development program at a large southwestern university 
in the United States designed to promote constructivist teaching practices in freshman engineering classrooms.  The 
purpose of this study was to examine instructor practices in the engineering classroom.  We wanted to determine 
ǿƘƛŎƘ ǘȅǇŜǎ ƻŦ ƛƴǎǘǊǳŎǘƛƻƴŀƭ ǇǊŀŎǘƛŎŜǎ ǊŜǎƻƴŀǘŜŘ ǿƛǘƘ ǎǘǳŘŜƴǘǎ ŀƴŘ ǊŜǎǳƭǘŜŘ ƛƴ ƘƛƎƘŜǊ ƭŜǾŜƭǎ ƻŦ ǎǘǳŘŜƴǘǎΩ ǎŜƭŦ ǊŜǇƻǊǘŜŘ 
cognitive and behavioral engagement. 
 
Method 
Preliminary observations were conducted in eleven engineering classrooms at a large public university in the 
southwest.  During the observations detailed running records and evaluations of the of the courses were taken.  The 
topics of the courses included, Programming in C++, Introduction to Mechanical and Aerospace Engineering, 
Programming in Java; Informatics; Engineering Design; Digital Design, and Society and Technology.    
 
Participants 
Participants were eleven freshman engineering educators.  Eight of the instructors were male, and three of the 
instructors were female.  All of the instructors were experienced engineering educators at the university.  349 
engineering students, enrolled in the observed courses, were also surveyed (demographics pending). 
 
Measures 
Student Perceptions of Classroom Knowledge-building (SPK): The SPOCK subscales (Shell et al., 2005) were 
administered to assess students' knowledge building (cognitive engagement) and collaboration (behavioral 
engagement).   
 
Perceptions of Instrumentality (PI): The PI scale (Husman, Derryberry, Crowson, & Lomax, 2004) was administered to 
determine perceived instrumentality of a particular college course selected by the participant.   
 
MSLQ Self-efficacy (MSLQSE): The MSLQ self-efficacy subscale (Pintrich, Smith, Garcia, & Mckeachie, 1994) was 
ŀŘƳƛƴƛǎǘŜǊŜŘ ǘƻ ŀǎǎŜǎǎ ǎǘǳŘŜƴǘǎΩ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ǘƘŜƛǊ ŀōƛƭƛǘȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƻǳǊǎŜǿƻǊƪΦ   



 
Reformed Teaching Observation Protocal (RTOP).  Moment to moment running records  and evaluations of the 
courses were taken using a modified version of the RTOP, a research tool designed to evaluate instructor practices in 
science classrooms.  
 
Analysis/Results 
! ǎŜǊƛŜǎ ƻŦ ƻƴŜ ǿŀȅ !bh±!Ωǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŀŎǊƻǎǎ ƛƴǎǘǊǳŎǘƻǊǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛŦ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎ ŜȄƛǎǘŜŘ 
between instructors for student self reported Knowledge Building, Collaboration, and Perceived Instrumentality. 
Results indicated there were significant differences across instructors for students self reported Knowledge Building 
[F(9,338) = 4.23 p < .001] Collaboration [F(9,338) = 4.78, p < .001], and Perceived Instrumentality [F(9,338) = 4.38, p < 
.001].   
 
Based on follow-up pairwise comparisons, running records for instructors whose students mean scores were 
significantly higher than two or more of their colleagues were examined to determine what instructional strategies 
Ƴŀȅ ōŜ ǊŜƭŀǘŜŘ ǘƻ ǎǘǳŘŜƴǘ ǊŜǎǇƻƴǎŜǎΦ  aƛƭŜǎ ϧ IǳōŜǊƳŀƴΩǎ όмффпύ ǊŜŎƻƳƳŜƴŘŀǘƛons for coding qualitative data were 
followed.  Coding indicated instructors with high mean scores 1) presented material in small steps, 2) provided 
feedback via individual contact with students, and 3) employed instructional techniques that promoted meaningful 
communicative interaction among students revolving around content.   
 
The students' who reported the highest mean scores were in classrooms where their instructors demonstrated 
evidence of activating student prior knowledge before instruction and actively engaging students in learning activities 
when presenting new information.  Common strategies were isolated  
 
Discussion 
Engineering instructors who helped students activate relevant prior knowledge may have been better able to 
motivate students to engage by helping them to see how new information builds on old information and is related to 
future goals such as completing a class project or learning how to solve engineering problems.  Engagement in the 
classrooms existed on a continuum from low to high.  On the low end, instructors simply talked about new ideas, 
presented power point slides, or drew diagrams on the board.  On the high end, instructors provided opportunities for 
peer interaction, novel problem solving, and guided practice.  These techniques seem to have promoted deep 
cognitive engagement among students. 
 
 
PAPER PRESENTATION 
!ƴŀƭȅǎƛƴƎ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜƴǘƛƻƴ ǘƻ ŎƘŀƴƎŜ ŀŎŀŘŜƳƛŎ ǇǊƻŎǊŀǎǘƛƴŀǘƛƻƴ ōŀǎŜŘ ƻƴ ǘƘŜ ¢ǊŀƴǎǘƘŜƻǊŜǘƛŎŀƭ aƻŘŜƭ 
Carola Grunschel, Bielefeld University, Germany; Lena Schopenhauer, Bielefeld University, Germany; Stefan Fries, 
University of Bielefeld, Germany 
 
 Academic procrastination is a highly prevalent phenomenon among students. According to previous research, a 
majority of students wishes to reduce academic procrastination. However, it has not been investigated whether these 
students intending a behaviour change differ from those not intending a change. The goal of this study was to address 
this question on the basis of the Transtheoretical Model (TTM) of change. Behaviour change is viewed as a result of 
passing five discrete stages. The variables self-efficacy and pros of change are assumed to increase, and cons of 
change to decrease across the stages. In an online survey (N=380 students, 266 female) participants' categorization to 
the stages of change, academic procrastination, students' motivation to change, and the TTM variables were assessed. 
Almost half of the students indicated implementing their intentions without procrastinating. The others had either not 
thought of a behavioural change, or were merely intending a change. The goodness of categorization was supported 
by significant differences between the stages concerning students' academic procrastination and motivation to 
change. The expected differences between the stages regarding self-efficacy, pros and cons of change were also 
significant. Hence, these results deliver in combination with the stages of change the groundwork for developing 
effective interventions. 
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Motivational developments in primary school: A longitudinal study on group-specific differences 
Lisette Hornstra, University of Amsterdam, Netherlands; Ineke van der Veen, University of Amsterdam, Netherlands;  
Thea Peetsma, University of Amsterdam, Netherlands; Monique Volman, University of Amsterdam, Netherlands 
This study is aimed at examining developmental patterns in motivational beliefs (task value and self-efficacy) and 
motivated behavior (effort), as well as related developments in academic achievement during the last four years of 
primary school. Because parental socialization practices with regard to school can differ for boys and girls, or for 
children from different ethnic or socio-economic backgrounds, developmental differences in motivation between 
these groups were examined. Participants were 712 primary school children. These students filled in a self-report 
questionnaire with scales on task value and self-efficacy five times between 3rd and 6th grade. Their teachers rated 
each student on effort during each measurement. Achievement scores on math and reading comprehension were 
collected from the schools. Results showed an overall decline in task value, while self-efficacy and effort remained 
stable. Developments in motivation were related to developments in reading comprehension achievement, but not 
math achievement. Some differences in developmental patterns were found between boys and girls, and between 
students from different ethnic or socio-economic backgrounds, indicating the importance of distinguishing these 
different groups. 
 
Aims 
Research has consistently found a decline in students' motivation for school during the secondary school years (e.g., 
Fraine, Damme, & Onghena, 2007; Gottfried, Fleming, & Gottfried, 2001; van der Veen & Peetsma, 2009). There are 
also some indications that this decline is already apparent in primary school (e.g., Nurmi & Aunola, 2005; Spinath & 
Spinath, 2005). Considering the large impact of motivation on achievement (Eccles, Wigfield, & Schiefele, 1998), this 
decline can be considered worrisome. The number of studies that have focused on developments in motivation during 
primary school is however rather limited. Especially longitudinal studies on motivation that also examine related 
developments in academic achievement are needed.Also, studies that address differential developmental patterns of 
motivation and achievement between different groups of students are scarce. There are several reasons to assume 
motivational patterns may differ for students with different background characteristics, such as different socio-
economic and ethnic backgrounds. Most of these reasons have to do with different socialization practices and 
differences with regard to the values and behaviors parents encourage in their children (Verkuyten, Thijs, & Canatan, 
2001). In their review, Hughes, et al. (2006) described how encouraging a positive ethnic identitity in minority children 
is positively related to self-esteem, academic orientations and outcomes. Also, it was found that ethnic minority 
parents are more likely to have higher expectations for their childrens' academic potential (van der Veen, 2003). On 
the other hand, ethnic minority students as well as students from a low socio-economic status (SES) background are 
more likely to feel a disidentification with school, to feel more incompetent (Verkuyten et al., 2001), and they are 
more likely to be faced with lower expectations from their teachers (van den Bergh, et al., 2010). Also differences 
between boys and girls may be expected due to differences in parents' socialization practices for boys and girls 
(Meece, Glienke, & Burg, 2006). There is a large body of research on gender differences in motivation, especially 
regarding motivation for math. However, there are still a lot of contradictory findings on gender differences in 
motivation (Pajares & Graham, 1999; Pajares & Valiante, 2001; Skaalvik & Skaalvik, 2004). Moreover, it is especially 
unclear whether there are developmental differences in motivation between boys and girls (Meece et al., 2006). In 
motivation research, a distinction is often made between motivational beliefs such as task value (beliefs about the 
importance and relevance of school tasks) and self-efficacy (expectations about competence to perform on a task), 
and behavioral outcomes of motivation (e.g., the amount of effort a student puts into his or her schoolwork). The 
proposed study will examine developmental patterns of motivation, i.e. task value, self-efficacy, and effort, during the 
second half of primary school and will focus on differences in these developmental patterns between students from 
different socio-economic and ethnic backgrounds as well as gender differences. In the proposed study, the following 
research questions will thus be addressed:1a    How do task value, self-efficacy, and effort develop during the second 
half of primary school?1b    How do these developments differ by gender, social and ethnic background?2a    How do 
the developments in task value, self-efficacy, and effort relate to developments in academic achievement?2b    Tot 
what extent does this differ by gender, social and ethnic background?  
 
Methodology 



712 primary students participated in this study: 50% were boys and 50% girls. Twelve percent of the students were 
from non-Dutch (mostly Turkish or Moroccan) background, and 15% had a low, 50% a medium and 34% a high SES 
background. The students filled in a self-report questionnaire five times: the first in the 3rd and the last in the 6th 
grade. At the first measurement the students were on average 9 years old. The questionnaire included Likert-type 
scales (range 1-5) on task value and self-efficacy. During each measurement, teachers also rated each student on 
effort. School records on students' gender, ethnic background and socio-economic status (SES) were collected as well 
as achievement scores on math and reading comprehension. The data were analysed using multivariate Latent 
Growth Curve Analyses (LGCA) with Mplus (Muthéên & Muthéên, 2007). The rate and level of growth of the different 
variables were examined and related to each other. To investigate differences in the rate and level of growth of the 
different variables and whether the relationships of the level of growth in academic achievement with the other 
variables in the model differed between the groups, a multi-group LGCA was performed with groups being boys vs. 
girls, students from Dutch-background vs. students from non-Dutch background and students from low, medium and 
high SES.   
 
Results and conclusion 
The data of the first three measurements have been analysed. From 3rd to 5th grade students showed an overall 
decline in task value while their self-efficacy and effort remained stable (see figure 1).             We did find differences in 
developmental patterns between groups of students based on gender and social and ethnic background. For instance, 
we found that girls showed lower initial levels of self-efficacy and effort, but the same rate of growth as boys. 
Furthermore, high SES students showed higher initial levels of effort than middle or low SES students, but no 
differences in growth rate. Also, Dutch-background and ethnic minority students did not differ in their initial level of 
self-efficacy, however, ethnic minority students showed a significant increase in self-efficacy, while Dutch-background 
students showed a significant decrease. The development in reading comprehension was best explained by the 
development in self-efficacy.  Figure 1.Overall developments in self-efficacy, task value and effort from 3rd to 5th 
grade.         * Outcomes of measurement 4 will become available in November 2010, outcomes of measurement 5 in 
July 2011.              The results indicate the importance of examining developments in both motivation and 
achievement. These outcomes also show the importance of differentiating between groups of students based on 
gender and background differences, as these groups showed different developmental patterns in motivation. Further 
research will be aimed at finding out which factors of the learning context contribute to these developments in 
primary students' motivation for school.              
 
PAPER PRESENTATION 
Characteristics of students with specific educational needs in mainstream primary education  
Marjon Bruggink, Windesheim University of Applied Sciences, Netherlands; Sui Lin Goei, VU University Amsterdam, 
Netherlands; Hans Koot, VU University of Amsterdam, Netherlands 
 
The research reported in this paper wishes to specify the characteristics of students with specific educational needs 
(whether they are academic or behavioural), as perceived by their teachers as in need of more care, in mainstream 
primary education in The Netherlands. Data were collected on 151 students in mainstream primary education in The 
Netherlands, who were designated by their teachers as needing more care or a different approach, regarding 
academic achievement (mathematics and reading), self-competency, externalising and internalising behavioural 
problems, executive functioning and student-teacher relationship. The results are important for teachers to 
discriminate between groups of students with different sets of educational and pedagogical needs, whether they are 
classified or non-classified special educational needs, and accordingly to adapt their instructional, pedagogical and 
managerial strategies to the needs of these students. This paper addresses an issue/topic that directly impacts the 
quality of (inclusive) education as well as educational results.  
 
 Context and aim 
The research reported in this paper wishes to specify the characteristics of students with specific educational needs 
(whether they are academic or behavioural) in mainstream primary education in The Netherlands. The results are 
important for teachers to discriminate between groups of students with different sets of educational and pedagogical 
needs and accordingly to adapt their instructional, pedagogical and managerial strategies to the needs of these 
students. This paper addresses an issue/topic that directly impacts the quality of education as well as educational 
results.  
 
Nowadays, throughout Europe, teachers in mainstream education face major challenges teaching a very 
heterogeneous population of students with a diversity of academic and behavioural needs due to the policy of 
including children with special educational needs in mainstream education. There is a growing trend towards the 
inclusion of all students, including those with emotional and behavioural disorders (EBD; Mastropieri & Scruggs, 2004; 



McLesky, Henry, & Hodges, 1999). Inclusion was mentioned among the five major challenges with regard to quality 
and education in the European countries (Working Committee on Quality Indicators, 2000).  
 
Lƴ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎ ǘƘƛǎ ǎƘƛŦǘ ǘƻǿŀǊŘǎ ƳƻǊŜ ƛƴŎƭǳǎƛƻƴ ŀƴŘ ƛƴǘŜƎǊŀǘƛƻƴ ƛǎ ŎŀƭƭŜŘ ΨŀǇǇǊƻǇǊƛŀǘŜ ŜŘǳŎŀǘƛƻƴϥ ŀƴŘ ƛǘ ƛƴǾƻƭǾŜǎ 
meeting the needs of every student, including students who need extra care. Allthough the Dutch government has 
focused on diversity and adaptive teaching for many years since the nineties of the past century, recent research of 
the Dutch Inspection of Education reported that 40% of the teachers in mainstream primary education do not adapt 
their instruction effectively to the needs of their students. This is probably due to a number of factors. For teachers it 
is often difficult to specify the special needs of students who need extra care and instruction (Smeets, 2007). 
Furthermore, most teachers designate only the students with classified diagnoses and disorders as having special 
educational needs, and needing special facilities and education, and therefore focus exclusively on the problems and 
deficits of a students learning. Last but not least, teachers lack a variety of differentiated instructional strategies and 
interventions to accommodate the needs of students in learning.  
 
The research reported wishes to specify the sets characteristics of students with specific educational needs  in 
mainstream primary education in The Netherlands. Dutch research of Smeets, Van der Veen, Derriks and Roeleveld 
(2007) and Van der Veen, Smeets and Derriks (2008) shows that teachers label approximately a quarter of their 
students to show some form of "problem behavior" or "in need of care". To our knowledge, no research has yet been 
done on the specific sets of student characteristics of students of whom the teacher thinks they have specific 
educational needs. The main research question of this study is as follows: What are the characteristics of students 
with specific educational needs in Dutch mainstream primary education, according to their teacher? This study is the 
first of a set of three studies on specific educational needs, based on the perception of their teacher, in mainstream 
primary education in The Netherlands.  
 
Method 
Participants were 151 students from grade 5, 6 and 7, whom the teachers designated as having specific educational 
needs from 14 schools in mainstream primary education in the Netherlands. Teachers were asked to designate 
students as having specific educational needs in their classrooms, according to the following definition: "Students who 
need more pedagogical, instructional and/or managerial care or a different approach to meet the educational goals 
that have been set for them". Data were collected in April-June 2010, regarding:1.      General information: such as 
sexe, grade, family background and recent academic achievement in mathematics and comprehensive reading.2.      
Externalising and internalising problem behaviour: teachers filled in the Problem Behavior at School Interview (PBSi, 
Erasmus, 2000), an instrument that measures externalising and internalising behaviour in school contexts.3.      
Executive functions: teachers filled in an inventory about executive functions (Brief, Smidts & Huizinga, 2010) such as 
inhibition, cognitive flexibility, emotional regulation, taking initiatives, working memory, planning, tideness. 4.      
Relationship with the teacher: teachers filled in inventory about types of student-teacher relationship ( LLRV, Koomen, 
Verschueren & Pianta, 2007), such as conflict, independence and closeness.5.      Self-competence of the student 
(CBSK): students filled in a selfcompetency scale.  
 
Results 
89 (58.9%) were male and 62 (41.1%) were female. 20% were classified as having an official  diagnosis (such as 
dyslexia or adhd); 30% were low achievers in mathematics and comprehensive reading. The data were analysed by 
given means (sd) in comparison to means (sd) of the normgroup. Second, high-achievers and low-achievers on 
mathematics and reading were identified. Third, male and female were compared on academic achievement and all of 
the scales from the inventories. Finally, we identified students with special educational needs and (sub)clinical scores 
regarding behavioural problems, interaction problems and executive functions. Correlations between the (sub)clinical 
scores and the other scales are computed. 
Preliminary results show the following: 
-          Compared to the norm group students with specific educational needs have lower self-concept; 
-          Students with specific educational needs regarding externalising and internalising behaviour do not differ 
significantly from student without specific educational needs; students with specific educational needs score higher 
on depression; 
-          Boys with specific educational needs score significantly higher in mathematics than girls with specific 
educational needs. The average score in comprehensive reading of girls is somewhat higher than the average score of 
boys, but not significantly; 
-          Boys with specific educational needs have significantly more conflicts than girls with specific educational needs. 
They also have more problems regarding inhibition, tideness and evaluation of their own behaviour. These boys score 
higher on the scales adhd, odd and cd and significanty lower on pro-social behaviour than girls with specific 
educational needs;  



  
Conclusion and discussion 
Results will be discussed in terms of classified special educational needs versus specific educational needs as 
perceived by the teacher. Furthermore, the discussion will focus on how the teacher can meet the pedagogical, 
instructional and managerial needs of these students by designing individual education plans for classroom 
instruction.  
 
PAPER PRESENTATION 
Why do parents employ private tutors for their children?Psychological perspectives on a global issue 
Judith Ireson, Institute of Education-London, United Kingdom; Katie Rushforth, Institute of Education-London, United 
Kingdom 
 
Parental involvement in their children's learning takes a variety of forms including face to face interaction and more 
distal influencing of children's activities outside the home. This paper addresses parental factors that influence 
children's participation in extra lessons and private tutoring to support learning and achievement. It explores parents' 
views of learning, their sense of efficacy in helping their children with schoolwork and the pressures and preventive 
factors that influence the employment of tutors. Information was collected through a questionnaire survey of 1170 
parents whose children were in year 6 (age 10-11years), year 11 (age 15-16 years) and year 13 (age 17-18 years) and 
from interviews with 58 parents. Findings indicate that parents' views of the importance of effort in learning are 
associated with children's participation in extra classes and private tuition. At home, parents support their children's 
learning and the majority of parents felt that this was sufficient to enable their child to do well in school. Parents 
recognised their own limitations and weighed their child's needs against the intellectual capital in the family, time 
available and relationship issues. The majority of parents employed tutors to help their children do well in tests and 
examinations and the pressure to seek extra help was keenly felt in areas where there were high stakes tests for 
selective secondary schools.  These findings show that psychological factors deserve consideration when seeking to 
understand factors that influence the demand for private tutors. 
 
Aims 
¢ƘŜƻǊŜǘƛŎŀƭ ǇŜǊǎǇŜŎǘƛǾŜǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜ ǿƻǊƭŘǿƛŘŜ ŘŜƳŀƴŘ ŦƻǊ ǇǊƛǾŀǘŜ ǘǳǘƻǊƛƴƎΣ ƻǊ ΨǎƘŀŘƻǿ 
ŜŘǳŎŀǘƛƻƴΩ ǘŜƴŘ ǘƻ ŜƳŀƴŀǘŜ ŦǊƻƳ ŜŎƻƴƻƳƛŎΣ ŜŘǳŎŀǘƛƻƴŀƭ ƻǊ ŎƻƳǇŀǊŀǘƛǾŜ ǇŜǊǎǇŜŎǘƛǾŜǎ ό.ǊŀȅΣ нллоΤ 5ŀƴƎ ŀƴŘ wƻƎŜǊǎΣ 
2008). These perspectives focus on factors at a macro level that influence demand such as the quality of national 
education systems, the extent of competition through high stakes testing for places in secondary schools and higher 
education, and the economic advantages gained from higher level qualifications. While these factors are significant, 
ǘƘƛǎ ǇŀǇŜǊ ŀǊƎǳŜǎ ǘƘŀǘ ƳƻǊŜ ǇǊƻȄƛƳŀƭΣ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ŦŀŎǘƻǊǎ ŀƭǎƻ Ǉƭŀȅ ŀ ǇŀǊǘ ƛƴ ǇŀǊŜƴǘǎΩ ŘŜŎƛǎƛƻƴǎ ǘƻ ŜƳǇƭƻȅ ǇǊƛǾŀǘŜ 
tutors and therefore deserve greater consideration in the research literature.As there is very limited research on 
psychological factors that relate specifically to private tution, this study turns to theoretical perspectives on learning 
and motivation including the seminal work of Dweck (1999) showing tƘŀǘ ƭŜŀǊƴŜǊǎΩ ŎƻƴŎŜǇǘƛƻƴǎ ƻŦ ƛƴǘŜƭƭƛƎŜƴŎŜ ŀǎ ŀ 
fixed or malleable entity are associated with different views of the role of effort in learning. It also draws on the work 
of Hoover-Dempsey, and colleagues (Hoover-Dempsey, Battiato, Walker, Reed, DeJong and Jones, 2001; Green, 
Walker, Hoover-5ŜƳǇǎŜȅ ŀƴŘ {ŀƴŘƭŜǊΣ нллтύ ǿƘƻ ŦƻǳƴŘ ǘƘŀǘ ǇŀǊŜƴǘǎ ŀǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜƛǊ ŎƘƛƭŘǊŜƴΩǎ 
education and homework if they believe they should be involved, believe they can help and perceive that their 
children and their teachers want them to be involved. In relation to the employment of private tutors, financial 
demands and pressures from a selective education system may also influence parents as they weigh up the need to 
employ a private tutor. 
 
Methods  
The data for this paper was collected as part of a larger project that obtained information from students in schools in 
England and their parents. A stratified sampling strategy was employed through the distribution of questionnaires to 
students in 30 primary and 28 secondary state maintained schools, which were selected to represent a range of 
demographic areas. In total, questionnaires were returned from 2468 students and 1170 parents. Students, who were 
in year 6 (age 10-11years), year 11 (age 15-16 years) and year 13 (age 17-18 years), took questionnaires home for their 
parents to complete, and completed questionnaires were received from 474 parents of year 6 children, 359 year 11 
and 357 year 13. Interviews were also held with 58 parents.Parent questionnaires contained items on extra lessons 
and private tuition provided for their child and reasons for arranging these, help given with schoolwork, views on 
learning and effort, and demographic information. Interviews focused in more depth on the reasons for employing 
ǇǊƛǾŀǘŜ ǘǳǘƻǊǎ ŀƴŘ ǇŀǊŜƴǘǎΩ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ ǇǊƛǾŀǘŜ ǘǳƛǘƛƻƴΦ  
 
Summary of key findings 



¢ƘŜ Ƴŀƛƴ ǊŜŀǎƻƴǎ ƎƛǾŜƴ ōȅ ǇŀǊŜƴǘǎ ŦƻǊ ŜƳǇƭƻȅƛƴƎ ŀ ǇǊƛǾŀǘŜ ǘǳǘƻǊ ǿŜǊŜ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜƛǊ ŎƘƛƭŘΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ǘŜǎǘǎ 
and examinations and to increase understanding of the subject. In the sample as a whole, the majority of parents 
όср҈ύ ŘƛǎŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜƛǊ ŎƘƛƭŘΩǎ ŀōƛƭƛǘȅ ǎŜǘ ŀ ƭƛƳƛǘ ƻƴ ǘƘŜƛǊ ŀŎƘƛŜǾŜƳŜƴǘ ŀƴŘ тм҈ ŀƎǊŜŜŘ ǘƘŀǘ ǿƛǘƘ ŜƴƻǳƎƘ ƘŀǊŘ ǿƻǊƪ 
their child could get high grades. A five-ƛǘŜƳ ǎŎŀƭŜ ƻŦ ǇŀǊŜƴǘǎΩ ǾƛŜǿǎ ƻŦ learning was constructed and found to be 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŎƘƛƭŘǊŜƴΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǇǊƛǾŀǘŜ ǘǳǘƻǊƛƴƎΦ  Most parents of year 6 children (64%) felt that the family 
provided enough help, but this proportion was lower in year 11 (51%) and year 13 (53%), indicating that some parents 
had a lower sense of efficacy with more advanced aspects of the curriculum. Parents recognised their own limitations 
ŀƴŘ ǿŜƛƎƘŜŘ ǘƘŜƛǊ ŎƘƛƭŘΩǎ ƴŜŜŘǎ ŀƎŀƛƴǎǘ ǘƘŜ ƛƴǘŜƭƭŜŎǘǳŀƭ ŎŀǇƛǘŀƭ ƛƴ ǘƘŜ ŦŀƳƛƭȅΣ ǘƛƳŜ ŀǾŀƛƭŀōƭŜ ŀƴŘ ŜƳƻǘƛƻƴŀƭ Ŏƻƴǎǘraints. 
They cited their own difficulties with specific content and lack of familiarity with the modern curriculum and methods 
as reasons for employing a tutor and, in a few cases, spoke of strained relationships with the child if they tried to help. 
Pressure to employ a tutor was evident in certain parts of the country where there were high stakes tests for selective 
secondary schools. Parents themselves perceived a demand for extra tuition and children also approached their 
parents if they felt they were not making sufficient progress. Evidence suggested that a combination of psychological 
ŀƴŘ ŜŘǳŎŀǘƛƻƴŀƭ ŦŀŎǘƻǊǎ ƛƴŦƭǳŜƴŎŜŘ ǇŀǊŜƴǘǎΩ ŘŜŎƛǎƛƻƴǎΦ   
 
Significance  
¢Ƙƛǎ ǇŀǇŜǊ ǇǊŜǎŜƴǘǎ ǘƘŜ ŦƛǊǎǘ ǎȅǎǘŜƳŀǘƛŎ ǎǘǳŘȅ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘƛƻƴǎ ŀƴŘ ƳƻǘƛǾŀǘƛƻƴŀƭ ŦŀŎǘƻǊǎ ǘƘŀǘ Ǉƭŀȅ ŀ ǇŀǊǘ ƛƴ ǇŀǊŜƴǘǎΩ 
decisions to seek extra lessons and private tutors for their children. It demonstrates that greater consideration should 
be given to psychological factors in the private tutoring literature, alongside the economic, cultural and educational 
factors that have received attention to date. Parental views of learning would benefit from more detailed examination 
within countries, to reach a more nuanced understanding than is offered by the prevailing tendency to draw broad 
contrasts between Eastern and Western cultures.  
 
 
PAPER PRESENTATION 
Conceptual Change in Adopting the Nationwide Special Education Strategy in Finland 
Helena Thuneberg, university of helsinki, Finland; Jarkko Hautamaki, Helsinki University, Finland; Mari-pauliina 
vainikainen, University of Helsinki, Finland; Raisa Ahtiainen, University of Helsinki, Finland; Touko Hilasvuori, 
University of Helsinki, Finland 
 
 The study analyzed conceptual change in the ongoing nationwide special education reform in Finland. The number of 
students having an official special education decision was 8% of the students in basic education in the year 2007. For 
half of them education was organized in segregated special classes or schools ς this despite the country's commitment 
to the Salamanca statement, UNESCO 1994. To intervene this development, the Ministry of Education launched a new 
Special Education Strategy, SPES (Nov 2007). Our data consist of four documents from the municipalities (n=235, i.e. 
over half of the total amount) obtained in four time-points. Comparison of the special and strategy term 
representations between the time-points revealed that the amount of the special®-expressions significantly decreased 
and in the same amount the strategy-terms increased. Similarly the therapeutic/ symptom/medical terms were 
replaced by pedagogical terms. After one and half years of the process, at the first level of implementation: non use, 
orientation, preparation, were still about 22% of the municipalities, at the second level: mechanical use, routine, were 
60% and at the third  level: refinement, integration and renewal, were 18% of the municipalities. The conclusion is 
that they have advanced in applying the SPES in the intended goal-direction. However, from the systemic-discursive 
perspective, adopting concepts from an external input in a top-down process is not straightforward and, thus, it is 
quite probable that meanings vary considerably between the different discourses. 
   
1.      Introduction    
   The goal of this study is to add new knowledge in the stock of evermore important topic of understanding the 
implementation of educational reforms. We take advantage of an extensive reform in Finland, comparative in 
importance and extent to the foundation of Finnish Basic Education. A new Special Education Strategy (SPES) was 
launched in Finland by the Ministry of Education in 2007. There was the need for reconsideration of the system, 
because the number of the official special education referrals had been growing uncontrollably for years being 8% in 
the year of 2007 (Statistics 2007). For half of those students education was organized in segregated special classes or 
schools ς this despite the country's international commitments (e.g. the Salamanca statement, UNESCO, 1994) to 
promote inclusion and a common school for all. To solve this contradiction the new strategy emphasizes inclusion and 
the "neighborhood school principle".   
 
2.      Aims of the study    
The main research objectives were: (1) to analyze the conceptual change in the Special education strategy knowledge 
construction process. The change trend in municipality documents of four time-points was assumed to reflect the 



educational reform process in the field in general, by giving an overall picture of the reform advancement in the 
national level; (2) to identify the variation between the municipalities and to roughly classify the municipalities 
according to their stage of implementation of the strategy. The systemic-discursive perspective (cf. Luhmann) was 
applied in order to understand the mechanics of the concept integration. For conceptualizing the change process we 
used, among others, the expansive learning model (cf. Engestrßm. 1989).    
 
3.      Methodology   
Data: the municipality documents. Four documents were obtained from the municipalities: 1. The initial applications 
(December 2007) for the Ministry of Education, which included an organization plan for special education, 2. The more 
specified plan (June 2008), for the Board of Education, 3. The intermediate report (April 2009) for the Board of 
Education and 4. The municipality's plan of education (September 2009) for the Jyväskylä University and the board of 
Education.     
Method: For the first aim, the identification of the change trend, we applied the content analysis and quantification of 
the main SPES concepts in the document data in four time-points during one and half years.  The reliability of the 
analysis was strengthened by the on-going expert team discussions. By a simple search-function of Microsoft Word, 
the term occurrences were identified, analyzed in their contexts and calculated.  For the second aim, to assess the 
advancement and direction of the process, the documents were categorized using the criteria of stage of 
implementation (Hall & Loucks, 1977). Because intensified support was a new concept, its emergence and elaboration 
in the documents was considered as a valid indicator for the level of development.      
 
4.      Results   
The first objective, the conceptual change trend: 31 concepts with totally 63 592 occurrences were identified. The 
result was that the amount of the special®-expressions (related to the existing system) significantly decreased and the 
strategy terms (promoting the new strategy) increased between the two four time-points, but the difference leveled 
in the two last-timepoints. Similarly the therapeutic/ symptom/medical terms were replaced by pedagogical terms, 
but again the difference leveled from the rapid spurt towards to the last time-point.    
 
The second objective, the variation between the municipalities: After the process had been going on almost for two 
years, at the 1st  level: non use, orientation, preparation, were still about 22% of the municipalities, at the 2nd level: 
mechanical use, routine, were 60% and at the 3rd level: refinement, integration and renewal, were 18% of the 
municipalities. The frequent observation was that at the first level overrepresented were either (a) very small 
municipalities, which might be due to the fact that they had less personal and other resources available, and less 
experience about similar projects. They were often those, who want but cannot yet, or (b) those municipalities, which 
had just before the launch of the SPES and reorganized their special education system. They were those, who can, but 
do not want. The municipalities at the second level of implementation could be characterized of knowing and doing, 
but in a superficial manner, i.e. the principles were not yet genuinely integrated. For the third level was characteristic 
that inclusive practices were self-evidently in use, but even that was not enough anymore and the municipalities were 
modifying their practices and refining their systems.   
 
5.      Conclusion   
The conclusion is that the cities and municipalities had advanced in applying the SPES in the intended goal-direction ς 
but they did and do it in their own pace and way. From the systemic-discursive point of view, concept spread is not a 
straightforward process and, thus, it has been shown that now when the strategy concept labels seem largely to been 
spread in the field, they more or less bear different meanings, from subtle nuances to more profound differences. The 
meanings have modified and now are varying within the sub-systems (e.g. among teachers/school health care 
professionals/ psychologists/school administration) and are deviating more or less from the originals.   Although in 
order to assure a common language, we need to emphasize the precise usage of concepts and opening of the 
meanings in multi-professional conversations, from the systemic-discursive perspective we are inclined to think that 
"the incommensurability of the discourses" (Kßnigswieser & Hillebrand, 2005) is profound. That is why the wisest 
thing seems to be to support the local initiative and recreation of the concepts from the starting points of the 
discourses of concern, which is in line with Olson's (2003) emphasis on the importance of the local interpretation and 
the need for administration to take the local conditions into account for a real change to occur. This comes close to 
that, which in literature has been referred by the concept of logical generalization (cf. Barnett, D. & al.) a compromise 
of research and local school practice. 
 
 
PAPER PRESENTATION 
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In this study we examine the ages and rate at which Australian boys and girls in the state of New South Wales are 
being enrolled in special schools for emotional disturbance (ED) and behavioural disorder (BD). Our aim was twofold: 
first, to determine whether any diagnostic changes have occurred in the relationship between age and special school 
enrolments (that is, the trends in enrolment) across the last decade, and second, to compare these enrolments by 
gender. We find that boys are over-represented in both ED and BD, but, critically, substantially more so in 2007 than 
in 1997. These findings suggesting a changing pattern of diagnosis unrelated to prevalence in the population. 
Implications for subsequent school functioning are discussed. 
 
      
Challenging behaviour has been identified as one of the most significant issues confronting Australian schools (APPA, 
2008; Ferrari, 2009a). Diagnoses and the use of segregated settings for emotional disturbances (ED) and behavioural 
disorders (BD) have each spiralled (Graham & Sweller, in press), to the point where one third of special schools in the 
state of New South Wales are now reserved specifically for students classified as "ED/BD" (NSW DET, 2009). 
Nonetheless, in targeting "at risk" students for support, current educational responses can both stigmatise certain 
groups and hasten their alienation with the school system (Norwich, 2007). Moreover, whilst international research 
has long pointed to disproportionate representation of AfriŎŀƴ !ƳŜǊƛŎŀƴ ǎǘǳŘŜƴǘǎ ŀƴŘ ōƻȅǎ ƛƴ Ψƴƻƴ-normative' 
categories of special education (Hosp & Reschly, 2001; Oswald, Best, Coutinho & Nagle, 2003; Wehmeyer & Schwartz, 
2001), little is known about the profile of Australian students being diagnosed.    
    
Method   
Our study draws on annual government school enrolment data published by the New South Wales Department of 
Education and Training (NSW DET). First, the number of students enrolled in special schools with diagnoses of 
emotional disturbance (ED) or behavioural disorder (BD) was calculated, broken down by age and gender. Next, a 
series of curve estimation analyses were used to estimate linear and quadratic trends in the percentage of students 
enrolled in a special school with either ED or BD diagnoses at each age.    
    
Results    
For special school enrolments due to diagnoses of emotional disability (ED), significant linear and quadratic trends in 
age were observed. This was the case for both boys and girls, and in both 1997 and 2007. Interestingly, however, 
whilst trends did not differ by the year of inquiry, the nature of these trends was different for girls than for boys. For 
boys, the combined linear trends, F(1, 11)s > 4.94, ps F(2, 10)s > 9.50, ps F(1, 11)s > 28.63, ps F(2, 10)s > 13.11, ps rate 
of the rise in enrolments across age. There was no clear peak or fall in enrolments, but instead a pattern of very low 
enrolments to age 12, followed by an acceleration of enrolments between the ages of 12 and 17 (see Figure 1).    
    
For special school enrolments due to diagnoses of behavioural disorder (BD) age trends are less clear; changing with 
both gender and year of inquiry. For boys, there is a significant linear trend in 1997, F(1, 11) = 6.39, p p > .05, 
indicating a consistent rise in enrolments across age. In 2007, however, the trend is quadratic, F(2, 10) = 4.07, p 
number of special school enrolments for BD are much larger in 2007 than in 1997.    
    
For girls there is a significant linear trend in 1997, F(1, 11) = 5.47, p F(1, 11) = 14.01, p F(2, 10) = 6.60, p    
    
Discussion   
Consistent with international trends showing over-representation of particular groups of students in special 
education, the ED and BD enrolment data show that boys are entering segregated schooling earlier than girls and at a 
greater rate. Moreover, the gender discrepency in BD diagnoses increases between 1997 and 2007. Although a gender 
discrepancy in might be expected in some categories of disability, where genetic and other indices do suggest genuine 
gender differences, these differences cannot fully explain the rate of over-representation shown for ED and BD, the 
findings of over-representation in special education based on race and geographical location, or the changing profiles 
of ED and BD diagnosis over the decade from 1997 to 2007. Moreover, we note that boys are even more highly over-
represented than the international literature suggests (e.g. see Oswald et al., 2003). Thus, we suggest that such 
variation reflects differences in processes of identification, categorisation and enrolment, and not in the incidence of 
disability (OECD, 1999).    
    
These findings have considerable implications, with claims that segregated settings are becoming "holding areas for 
students that regular schools are either unable to or unprepared to work with" (Dempsey, 2007, p. 76; also see 
Graham & Spandagou, in press), or, worse, that students are in many cases graduating to juvenile justice centres 



(Bouhours, 2006; de Plevitz, 2006; also see Graham, Sweller & Van Bergen, in press). We suggest that this is a problem 
increasingly likely to affect boys.  
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One challenge for the future of education in a global/networked society is the quality and resilience of teachers in 
changing times. Specifically, there is concern in many countries about the high attrition rates of early career teachers. 
This paper presents a systematic review of literature related to teacher resilience. The review underpins a larger 
research project aiming to enhance the resilience of early career teachers by embedding evidence-based practice 
within pre-service teacher education programs. A shift in thinking from attrition to resilience offers the potential for 
more positive, effective interventions to occur. Definitions of resilience include the ability to "bounce back" after 
experiencing difficult events, and it is often conceptualised as an outcome of the interaction of risk and protective 
factors. A search of databases such as ERIC and ProQuest revealed over 250 articles linked to key words such as 
ΨǊŜǎƛƭƛŜƴŎŜϥ ŀƴŘ ΨōǳǊƴ ƻǳǘϥ ǇǳōƭƛǎƘŜŘ ŦǊƻƳ нллл onwards. The selected papers are analysed according to their research 
methods, key empirical findings, and suggestions for practice. The paper will provide an overview of how resilience 
has been conceptualised, strengths and limitations of current research and suggest directions for future research. The 
findings have significance for those interested in the construct of resilience, teacher retention and attrition, and pre-
service teacher education programs. 
 
Aims 
One challenge for the future of education in a global/networked society is the quality and resilience of teachers in 
changing times. Specifically, there is concern in many countries about the high attrition rates of early career teachers. 
While many studies have examined why teachers leave the profession, some recent research has, more positively, 
focused on what sustains teachers and explores teacher resilience.  Resilience is often conceptualised as an outcome 
of the interaction of personal and contextual risk and protective factors. Definitions highlight the ability to "bounce 
back", and to thrive, rather than just survive, in the face of challenges. This paper reviews recent empirical studies, 
discussing how teacher resilience has been conceptualised and investigated, key risk and protective factors for 
teachers, and recommendations for enhancing teacher resilience. It underpins a larger research project aiming to 
enhance resilience of early career teachers by embedding evidence-based practice within pre-service teacher 
education programs.  
 
Methodology 
The review was conducted in three phases. Phase 1 involved an extensive search of education, social science, 
psychology and health science data bases, publisher data bases, key journals and web sites for empirical papers in the 
area of teacher retenǘƛƻƴ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜΦ {ŜŀǊŎƘŜǎ ǳǎŜŘ ƪŜȅ ǿƻǊŘǎ ǎǳŎƘ ŀǎ ΨǊŜǎƛƭƛŜƴŎŜϥ ŀƴŘ ΨōǳǊƴ ƻǳǘϥΣ ǿŜǊŜ ƭƛƳƛǘŜŘ ǘƻ 
material published from the year 2000 and resulted in 260 items.  Phase 2 involved closer scrutiny of phase 1 results 
to determine the empirical studies published in peer-reviewed journals specifically concerning both teacher resilience 
(n=45) and beginning teacher retention (n=36).  In Phase 3 a thorough review of the remaining 50 papers was 
conducted summarising the aim of each paper, how resilience was conceptualised, the participants, the methodology, 
key findings and implications. Tables were then constructed to provide an overview of these key factors across all 
papers.  
 
Findings  
The paper will present key findings of the literature in relation to conceptualisations of resilience, the research 
methods used, risk and protective factors for teacher resilience, and the implications for various groups  
Conceptualisations of resilience in the papers revealed some common ideas. For example, resilience is a dynamic 
process or outcome that is the result of interaction over time between a person and the environment. Of the selected 
papers, 13 had "resilience" or "resiliency" in their titles. Twenty-three papers explicitly discussed resilience, although 
not all defined it. The other 27 papers focused on resilience related constructs such as teacher self-efficacy, burn out, 
coping strategies and social supports  With regard to research methods, most studies were conducted in the USA 
(n=17) and with early career teachers (n=21). Sample size varied from 1 to 3235 participants. Methodological 
approaches used were classified as qualitative (n=29), quantitative (n=12) or mixed methods (n=9). The largest 
proportion (n=23) of studies used qualitative methods with fewer than 30 participants. A variety of data sources was 
used with interviews the most common (n=34). The papers were also analysed to identify the key factors for teacher 
resilience. Twenty-five separate personal and contextual challenges were identified with the most common challenge 
being classroom management and disruptive students (n=11). Challenges impacted on teachers' stress, self-efficacy, 



motivation and future career intentions. There was a sense of frustration that the same challenges have been known 
for years. Not all challenges were seen as problematic, with some teachers found to be ready for, and actively seeking, 
new challenges. Thirty papers reported particular personal characteristics assisting teachers to thrive. These included 
personal attributes (such as persistence and a sense of humour), self-efficacy, coping skills, interpersonal and teaching 
skills, professional growth, self-care and qualifications. These characteristics were often inferred from interviews and 
observations, rather than measured. A number of papers highlighted the importance of altruistic motives and noted 
that teachers were not primarily motivated by extrinsic rewards.  Forty papers referred to contextual supports. These 
were: school/administrative support, mentor support, the school students, support of peers and colleagues, pre-
service program, and support of family and friends. School structures were supportive for new teachers when 
leadership was strong, open, supportive, and well-organised, resources distributed fairly, and encouraging feedback 
provided. School students had not been envisaged as a category of support but in challenging schools teachers had a 
deep respect for the way their students dealt with difficult circumstances and felt a powerful responsibility and 
commitment to them.  The literature reported implications for stakeholders including employers, schools and teacher 
educators. Developing and retaining resilient teachers required changes or adjustments for pre-service programs, 
schools and employing authorities.  
 
Theoretical and educational significance of the research  
The findings have significance for those interested in the construct of resilience. Despite being framed in the language 
of different theoretical perspectives, the findings of the studies supported the notion of resilience as a dynamic, 
complex, idiosyncratic and cyclical construct. The findings are also significant for schools and employing bodies. 
Papers included suggestions for creating supportive structures, induction programs, school principals, and casual 
teachers. A few authors raised the issue of financial bonuses for teachers who perform well. Some suggested that as 
teachers' motivations are primarily altruistic, "financial perks", an extrinsic motivator, seem unlikely to dramatically 
impact on recruitment. Others arguedthat not all beginning teachers were planning a lifelong career in the profession, 
so providing opportunities for challenges with appropriate rewards, might extend their time in the profession.  
Recommendations for pre-service teacher education programs were made regarding the role of the practicum, staff 
support, and support from fellow students.  In conclusion, the paper contributes to theoretical understandings of the 
nature of resilience in the context of teaching. Reviewing current empirical research has shed light on the complexity 
of the personal and contextual challenges and supports faced by teachers, and on the benefits of focussing on 
developing resilience in the multiple contexts of teachers' preparation and work. Longitudinal studies with larger 
samples and intervention studies would add to this emerging area of research.  
 
 
PAPER PRESENTATION 
Finding valued relationships: beginning teachers networking to meet their professional needs 
Alison Fox, University of Cambridge, United Kingdom; Elaine Wilson, University of Cambridge, United Kingdom 
   
This paper explores the networking activity of three beginning Science teachers during a school ς university based 
Post Graduate Certificate of Education year-long course in the UK. We examine how three beginning teachers 
establish and sustain effective relationships which support their development as a teacher and ensure that they 
remain in the profession. An ethnographic-based approach was taken, with the researcher also acting as tutor to the 
trainees. This approach allowed us to collect longitudinal data about developing relationships. Data collection included 
network diaries, (web-log) e-journals, interviews, a mapping activity and interviews with school-based teacher 
mentors. The findings reveal that when beginning teachers are proactive networkers they are more likely to solve 
emerging problems and feel more in control within the school context. Furthermore how and with whom the new 
teachers networked revealed that informal social networks are significant.   
 
Aims   
This study builds on earlier published work inquiring into the role of others to teacher development in school ς 
university partnership teacher education. While it has been shown that beginning teachers draw on a range of people 
to support them in their development, in more or less proactive ways, the processes of relationship development are 
not well understood. This work address the question 'how do beginning teachers find and develop effective 
relationships?'.   
 
Theoretical underpinnings   
The study adopts a network theory approach which is underpinned by the idea that personal or ego-centric networks 
can reveal significant social connections (Wasserman and Faust, 1994; Nardi et al, 2000). Social network analysis 
methods are used to frame from where advice is sought, what information is gained, how informal support is used 
and where collaboration enacted. These methods are usually applied to known and bounded networks but we have 



applied them in an exploratory way to beginning teachers' evolving networks. We were already aware that valued 
relationships were likely to be found beyond the formal in-school mentor and in-Faculty tutor links (Fox and Wilson, 
2009). This ego-centric network theory approach was useful to explore inductively the processes of networking used 
to meet beginning teachers' perceived professional needs.   
 
Methodology   
An ethnographic approach was taken to be able to follow and explore with beginning teachers the development of 
their relationships over time. The methods used produced large amounts of rich data and involved intense researcher 
activity, given a dual role of the researcher acting as both tutor and researcher, so a limited sample of beginning 
Science teachers were asked to volunteer to be involved in the research study. Three PGCE trainees (two male - one 
female; two career changers ς one recent graduate) were selected to be followed through their one year PGCE course. 
The course pattern involved beginning teachers working in two contrasting placement schools, with feedback given on 
observations of their teaching by the tutor in each of the three school terms, and their maintaining a reflective e-
journal, shared with the university based tutor. Additionally the beginning teachers agreed to keep a diary of their 
network activity and to be interviewed three times over the course about their networking activity, generating a visual 
representation or network map (Fox et al, 2007) at each interview. Mentors were also invited to reflect on the 
trainees networking on each school visit.      
 
An integration of these data sources (allowed individual relationships to be tracked for each beginning teacher, to 
reveal factors (affordances or barriers) that contributed to the development of the most valued relationships. Value 
was considered in the light of the trainee's perceived needs. 
 
Findings   
Although all three beginning teachers were able to identify and talk about their professional needs, they showed 
different levels of proactivity in working with others to meet these needs. To some extent their proactivity was 
dependent on the school cultures they found themselves in and to some extent related to their own sense of identity 
as a developing teacher. Frank developed a rich, cross-school network in his second placement, the result of such 
networking activity leading him to talk about a sense of belonging, which helped him decide to commit to teaching. 
For Frank relationships with staff through social football activity was particularly crucial in allowing him to develop not 
only as a Science teacher but resulting in him also contributing to teaching in the PE department. Claire, who came 
into teaching with a particular view of how she wanted to support learning in her classrooms, found that her view was 
not shared in the school cultures of either school she was placed in during her training. Individuals were flexible to 
support her in developing her practice in her first school but she needed to seek out like-minded individuals quite 
effortfully in her second school and was, at one point, very close to deciding to leave the course. Based on reflection 
on her experiences Claire chose her first teaching post carefully, having developed a clear idea of what she wanted a 
workplace to provide.  Nigel was much less proactive about relationship building beyond the use of formal links and 
he was not always able to match the expectations of him in developing his practice. We reflect on the factors that 
affected his more limited use of networking. These findings are set within the backdrop of a wider data set, which also 
indicates the interplay of school culture and individual agency. 
    
Significance   
It appears that beginning teachers can take considerable responsibility for meeting their needs through relationship 
building and that this is in fact important in terms of their socialisation into the teaching profession. In making 
conneŎǘƛƻƴǎ ǿƛǘƘ ƻǘƘŜǊǎ ǿƘƻ ŀǊŜ ΨƭƛƪŜ-minded' beginning teachers are likely to gain both professional and personal 
support. The challenges are that this requires effort in school cultures in which trainees are not yet embedded and in 
what might seem quite serendipitous ways. Whether to share a lift, strike up a conversation after professional studies 
sessions or decide where to spend break times appear significant decisions to the likelihood of developing effective 
relationships. There is arguably perhaps a role for schools and teacher educators to make these choices explicit, to 
discuss networking as an explicit tool for professional development and to facilitate opportunities for teachers to 
meet in conducive social ways to support such networking. Whilst clues have been given through accounts from Frank, 
/ƭŀƛǊŜ ŀƴŘ bƛƎŜƭ ŀǎ ǘƻ Ƙƻǿ ǘƻ ŦƛƴŘ ΨƭƛƪŜ ƳƛƴŘŜŘϥ ƛƴŘƛǾƛŘǳŀƭǎ ŀƴŘ ŘŜǾŜƭƻǇ ǾŀƭǳŜŘ ǊŜƭŀǘƛƻƴǎƘƛǇǎΣ ƳƻǊŜ ǊŜǎŜŀǊŎƘ ƛǎ ƴŜŜŘŜŘ 
to understand the processes of support being given in these relationships.   
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PAPER PRESENTATION 
Can teacher educators learn from pupils: first exploration of pupils views on good teachers 
Anouke Bakx, Fontys PABO Eindhoven, lectoraat L&I., Netherlands 
 
This article reports on a first exploration of pupils' views on qualities of primary school teachers. A questionnaire (N = 
2,516) was used to measure pupils' perceived teacher qualities. Results show that eleven different categories with 
teacher qualities can be distinguished. The three most important categories mentioned by Dutch pupils are (1) 
teachers' personality-related qualities; (2) didactic skills and guidance; and (3) authority. Involvement of pupils in the 
description of teacher quality might lead to an enriched view on teacher quality. It might lead to a perspective on 
teacher quality in which personality-related qualities play a larger role, compared to the present Dutch view on 
teacher quality.  
     
Introduction 
In 2005, the Dutch Ministry of Education decided that schools should introduce integral personnel management to 
stimulate teachers' development and create opportunities for career development in education. Indeed, a new 
reward-system offers possibilities for differentiation within the teaching profession. However, it should be clear what 
ƛǎ ŘŜŦƛƴŜŘ ŀǎ Ψŀ ƎƻƻŘ ǘŜŀŎƘŜǊϥ όǘŜŀŎƘŜǊ ǉǳŀƭƛǘȅύ ŀƴŘ Ƙƻǿ ΨǾŜǊȅ ƎƻƻŘ ǘŜŀŎƘŜǊǎϥ Ŏŀƴ ōŜ ŘƛǎǘƛƴƎǳƛǎƘŜŘ ŦǊƻƳ ΨŀǾŜǊŀƎŜ ƎƻƻŘ 
teachers'. In this study the concept of teacher quality concerning primary education has been explored. 
   
Teacher quality 
Defining 'very good teachers' seems to be complex. There is no general consensus upon this concept (e.g. Berliner, 
2001; Waldrip, & Fisher, 2003; Palmer, Stough, Burdenski, & Gonzales, 2005). Effectiveness studies on teacher quality 
show that didactic and pedagogic quality combined with communicative competence are essential in order to gain 
good results with pupils (eg. Hattie, 2009; Marzano, 2003; Ryan & Deci, 2000; Scheerens, 2007). The same aspects for 
teacher quality emerge from descriptive studies on ǘŜŀŎƘŜǊ ǉǳŀƭƛǘȅΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ΨǘŜŀŎƘŜǊǎϥ ƪƴƻǿƭŜŘƎŜϥΦ ¢Ƙƛǎ 
concerns an integrated expertise of specific content knowledge, didactical and pedagogical knowledge and skills 
(Beijaard, Verloop, & Vermunt, 2000; Darling-Hammond, 1999; Stronge, 2007). Other studies show that teachers' 
personality characteristics might be important in relation to teachers quality (Cornelius-White, 2007; Hattie, 2009; 
Timmering, 2009), but there is no consensus on the role of personality in teachers' quality (Borich, 1988).  
 
In 2ллс ǘƘŜ 5ǳǘŎƘ ƎƻǾŜǊƴƳŜƴǘ ŀŘƻǇǘŜŘ ŀ ƭŀǿ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ΨōŀǎƛŎ ǉǳŀƭƛǘȅ ƻŦ ǘŜŀŎƘŜǊǎϥΦ {ŜǾŜƴ ǘŜŀŎƘŜǊ ŎƻƳǇŜǘŜƴŎƛŜǎ 
have been described, which are used within the entire educational field within the Netherlands (www.lerarenweb.nl): 
(1) interpersonal competence; (2) pedagogic competence; (3) subject knowledge and methodological competence; (4) 
organisational competence; (5) competence for collaboration with colleagues; (6) competence for collaboration with 
the working environment; and (7) competence for reflection and development 
(www.bekwaamheidsdossier.nl/cms/bijlagen/SBLcompetence_primary.pdf). These seven teacher competences 
ŎƻƴŎŜǊƴ ŀ ΨōŀǎƛŎ ƭŜǾŜƭϥ ƻǊ ŀ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ŦƻǊ ƧǳƴƛƻǊ ǘŜŀŎƘŜǊǎΦ  ¢Ƙƛǎ ŎƻƳǇŜǘŜƴŎŜ-view on teacher quality does not 
entirely comprehend all qualities as reported in international research. Amongst others, subject knowledge and 
personality-related qualities form no specific part of the Dutch view on teacher quality. Next to this, the seven 
ŎƻƳǇŜǘŜƴŎƛŜǎ Řƻ ƴƻǘ ǎǇŜŎƛŦȅ ǿƘŀǘ ŀ ΨǾŜǊȅ ƎƻƻŘ ǘŜŀŎƘŜǊϥ is. In the Netherlands, policy makers are responsible for the 
formal definition of teacher quality, as used in teacher education. Dutch teachers have been involved in this definition 
process. However, primary school pupils have not been involved in these kinds of exercises. They are never asked 
ΨǿƘŀǘ ƛǎ ŀ ǾŜǊȅ ƎƻƻŘ ǘŜŀŎƘŜǊΚϥΦ tǳǇƛƭǎ ǎǇŜƴŘ ƳǳŎƘ ǘƛƳŜ ǿƛǘƘ ǘƘŜƛǊ ǘŜŀŎƘŜǊǎ ǿƛǘƘƛƴ ǘƘŜ ŎƭŀǎǎǊƻƻƳ ŀƴŘ ƳƛƎƘǘ ōŜ ǎŜŜƴ ŀǎ 
ƛƳǇƻǊǘŀƴǘ ΨǎǘŀƪŜƘƻƭŘŜǊǎϥΦ  Our research question is: What are good teachers according to primary school pupils? The 
aim of this study was to broaden the perspective on teacher quality, involving pupils.  
  
Method 
! ǉǳŜǎǘƛƻƴƴŀƛǊŜ ŦƻǊ ǇǳǇƛƭǎ ǿŀǎ ŎƻƴǎǘǊǳŎǘŜŘΣ ŎƻƴǘŀƛƴƛƴƎ ƻƴŜ ǉǳŜǎǘƛƻƴΥ Ψ²Ƙŀǘ ƛǎ ŀ ƎƻƻŘ ǘŜŀŎƘŜǊΚϥ όǎŜŜ ŀƭǎƻ CƛƎǳǊŜ мύΦ ¢ƻ 
help the pupils, three questions were given: (1) What does a good teacher? (2) What is a good teacher like? (3) What 
should a good teacher be able to do? 
  
Respondents 
In total 2,515 pupils from 31 primary schools in the Netherlands have participated in this study. They anonymously 
completed the questionnaire as part of a lesson activity.  The pupils' age varies from nine to twelve years old.  



  
Data-analysis 
!ƭƭ ǘƻƎŜǘƘŜǊ муΣтрл ΨǉǳŀƭƛǘƛŜǎϥ ƻŦ ƎƻƻŘ ǘŜŀŎƘŜǊǎ ƘŀǾŜ ōŜŜƴ ƳŜƴǘƛƻƴŜŘ ōȅ ǘƘŜ ǇǳǇƛƭǎΦ ¢ǿƻ ǊŜǎŜŀǊŎƘŜǊǎ - independently 
of each other - have placed all the qualities into data-sheets. All together, 131 different qualities have been reported, 
which have been combined into categories. These categories with qualities have been compared and discussed by the 
two researchers. Final categories have been constructed based on consensus of the two researchers.  
 
Results 
Eleven different categories of qualities of good teachers can be distinguished. According to pupils the most important 
quality of teachers concern personality-related qualities like humour, being nice and being kind. Next to this, didactic 
skills and guidance are mentioned. Pupils state that good teachers perform well concerning explaining, motivating, 
teaching in general, structuring the educational activities and offer differentiation. Third, authority is reported by the 
students: this refers to a certain degree of strictness, honest punishments and remaining silence in the classroom.  
   
Conclusion 
There is no consensus on the definition of teacher quality for primary school teachers. The concept of teacher quality 
varies within the different countries of the European Union (Snoek et al., 2009), probably due to the specific cultures. 
In the Netherlands, teacher quality is specified by seven competencies. Pupils state that personality-related qualities 
are the most important for good teachers. Humour, being kind and nice are important, next to the didactic skills and 
guidance. These last two qualities also appear as important qualities from effectiveness studies on teacher quality. 
Third, authority was mentioned by the students. This aspect, as well as subject knowledge is no part of the seven 
Dutch competencies for teachers. Pupils' view on teacher quality might enrich our perspective on quality of primary 
teachers. 
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PAPER PRESENTATION 
Satisfaction with the academic studies in first-year students:Only a matter of academic performance? 
Julia Karbach, Saarland University, Germany; Kathrin Kaub, Saarland University, Germany; Corinna Reichl, Saarland 
University, Germany; Nicolas Becker, Saarland University, Germany; Hans-Werner Bedersdorfer, Saarland University, 
Germany; Roland Bruenken, Saarland University, Germany; Frank Spinath, Saarland University, Germany 
 
Over the last years, a number of studies have investigated the level of academic study satisfaction (ASS) in university 
students. Most authors agree that ASS is a variable of particularly high relevance because it is associated with the 
physical and mental well-being of students as well as with premature university dropout. Recent studies have 
suggested that ASS is a multidimensional construct including the satisfaction with (1) the contents of the academic 
program (ASS-content), (2) its terms and conditions (ASS-conditions), and (3) the process of coping with academic 
stress (ASS-coping). While the role of university-related variables (e.g. the quality of courses) and motivational 
student-related variables (e.g., vocational and academic interests) for the prediction of ASS is already well 
documented, less is known about the potential role of more general student-related variables (i.e., academic 
performance, social behavior, overall life-satisfaction, personal significance of the studies). Data from a sample of 381 
first-year students indicated that academic performance was a strong predictor for all three aspects of ASS. ASS-
content was also predicted by social integration, overall life-satisfaction, and the personal significance of the studies. 



In addition, overall life-satisfaction predicted ASS-conditions and social behavior was most relevant for ASS-coping. 
Thus, our findings suggest that general student-related variables are important components for the prediction of ASS. 
While the influence of academic performance seems to be relatively general, the predictive value of the variables 
social behavior, overall life-satisfaction and personal significance of the studies is more specific and varies for the 
three dimension of ASS. 
 
Aims 
In students of all ages, the satisfaction with their academic studies is associated with their physical and mental well-
being. In university students, this academic study satisfaction (ASS) is generally considered as an indicator for the 
quality of universities and therefore plays an important role in the process of recruiting prospective students. 
Moreover, it is one of the key variables with respect to premature university dropout. Conceptually, the construct ASS 
is based on the person-environment fit theory (French, Caplan, & Harrison, 1982), which assumes that the degree of 
satisfaction depends on the fit between a person's needs and abilities and the potential and demands of the 
environment, respectively. Earlier publications suggested that ASS is a multidimensional construct, including the three 
sub-dimensions satisfaction with (1) the contents of the academic program (ASS-content), (2) its terms and conditions 
(ASS-conditions), and (3) the process of coping with academic stress (ASS-coping) (Spieþ et al., 1996; Westermann et 
al., 1996). With respect to predictors of ASS, a number of studies point to the importance of university-related 
variables, such as the quality of courses and facilities as well as motivational student-related variables, such as 
academic motivation and vocational interests (e.g., Hiemisch, Westermann, & Michael, 2005; Schiefele & Jacob-
Ebbinghaus, 2006). The predictive value of these variables was different for the three components of ASS and could be 
increased for all of them when both university-related and motivational student-related variables were considered in 
the same model (resulting in up to 53% of explained total variance). However, so far there is not much evidence for 
the role of more general student-related variables, such as academic performance or overall life satisfaction, that have 
been emphasized in a theoretical framework proposed by Apenburg (1980). Although he did not assess any sub-
dimensions of ASS, he assumed that the level of general ASS is best predicted by (1) the students' academic 
development (i.e., their academic performance), (2) their social behavior and integration (i.e., interaction with their 
environment), (3) overall life-satisfaction (assumed to be relatively stable over time), and (4) the personal significance 
attributed to their studies (assumed to be highly variable between students). Apenburg claimed that the area of 
academic development is the strongest predictor for ASS, whereas the predictive value of social behavior and 
integration may be more variable.Thus, the aim of the present study was twofold: First, we tested the predictive value 
of the Apenburg model for the three dimensions of ASS (ASS-content, ASS-conditions, ASS-coping). Second, we 
investigated whether the four components in the model (academic development, social behavior and integration, 
overall life satisfaction, significance of the studies) are of differential predictive value for the three dimensions of ASS.  
 
Methodology 
A total of 381 first-year students from Saarland University pursuing a teaching certification (n=289) or enrolled in the 
Bachelor of Science for psychology (n=92) were included into the study. Participants completed the study-satisfaction 
questionnaire (Spieþ et al., 1996; Westermann et al., 1996) and a test battery including measures for each one of the 
four components proposed by Apenburg (1980): (1) Academic performance (academic self-concept, self-efficacy, 
German high school GPA), (2) social behavior and integration (perceived social support, mental stability/anxiety), (3) 
life satisfaction (self-regulation, general life satisfaction, hours/week of part-time employment), and (4) the personal 
significance attributed to their studies. We tested the three-dimensional structure of ASS and the predictive value of 
the general student-related variables on theses dimensions by means of confirmatory factor analyses using structural 
equation modeling.  
 
Findings 
Our data showed that the three dimensions of ASS are correlated (r=.31-.43) but clearly separable constructs. 
Significant predictors for ASS-content were the academic self-concept, overall life satisfaction, the personal 
significance of the studies, German high school GPA, and the amount of part-time employment (43% of explained 
total variance). ASS-conditions was best predicted by a model including the academic self-concept, German high 
school GPA, and the amount of part-time employment (11% of explained total variance). Finally, the academic self-
concept, anxiety, and German high school GPA were reliable predictors for the ASS-coping (42% of explained total 
variance).Theoretical and educational significance of the research. The findings of or study support the view that study 
satisfaction is indeed a multidimensional construct. Though these dimensions are related, the predictive value of 
general student-related variables for each one of them was different. Consistent with Apenburg (1980), academic 
performance (academic self-concept, German high school GPA) served as general predictor that was relevant of all 
three dimensions of study satisfaction. In contrast, we also identified variables with specific predictive value: Overall 
life satisfaction was only related to ASS-content, while anxiety only was a significant predictor for ASS-coping. Part-
time employment had a negative impact both on ASS-content and ASS-conditions. In sum, the general student-related 



variables investigated in this study proved to be reliable predictors for all three aspects of ASS. The general role of 
academic development on the one hand and the specific role of social integration on the other hand are consistent 
with the Apenburg framework (1980). As a next step, it seems worth investigating whether combining general 
student-related variables with the previously investigated university-related and motivational student-related 
variables will add incremental validity to the prediction of ASS, and whether the predictive value of these variables 
changes over the course of one's studies.         
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Effects of citizenship education on citizenship of students: A review study 
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Abstract 
For this paper proposal a literature review was carried out on the effects of citizenship education in secondary schools 
on students' citizenship. Although in many Western countries schools are obligated to provide citizenship education, 
the effectiveness of different forms of citizenship education is still unclear. This paper focuses on 28 articles in which 
effects of citizenship education are described. After the assessment of the studies' research designs, effects of 
different types of citizenship education are analyzed and critically assessed in relation to the citizenship practices of 
young people. The effects are analyzed in terms of social tasks that students need to fulfill in their daily lives and types 
of competences. Citizenship education in the classroom appears to teach knowledge, skills, attitudes, reflection and 
behavior, primarily on democratic principles. The conclusions about the effects of citizenship education are discussed 
as well as the quality of the studies which have been analyzed. 
 
Introduction 
Active participation in modern society requires citizenship knowledge, skills, attitudes and reflection on social issues. 
Citizenship is learned during life course through participation in different social practices. School is not only one of 
those practices that are part of young people's everyday life. It is an institution that by means of citizenship education 
explicitly aims at facilitating and optimizing the learning processes of citizenship. Ideally, the school is a place for 
young people to accumulate democratic experiences and reflect upon these experiences. In almost all European 
countries as well as in Canada, Australia, and the US citizenship education is introduced in the curriculum. Imperative 
in introduction is the assumption that schools can play a role in citizenship development. However, the question 
remains whether this assumption is tenable because no research has systematically reviewed the literature on this 
topic.A democratic, pluriform society predominantly requires that citizens be prepared to make their own critical 
contributions. In a political interpretation of citizenship, youngsters are primary seen as future citizens and are 
prepared, for example by enhancing civic knowledge for political voting. However, associating citizenship with the civil 
society, involves young people's everyday lives in which they interact with others (family, work, and school) (Biesta, 
2007). Citizenship education, in both the political and the social domain, should be aimed at stimulation of the critical 
capacities of young people to enhance the quality of their participation (Ten Dam & Volman, 2004; Lawy & Biesta, 
2006) The currently proposed paper focuses on the effects of citizenship education including the political and the 
social domain of the contemporary discourse of citizenship. We examine whether this broad conceptualization of 
citizenship education is reflected in and supported by the results of empirical studies.  
 
Methodology 
The international articles in this paper cover the period of 2003-2009. We performed a systematic search procedure 
including four steps. In the first step, data bases of the digital library of the University of Amsterdam were examined 



ǳǎƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƪŜȅǿƻǊŘǎΥ ΨŎƛǘƛȊŜƴǎƘƛǇ ƻǊ ŎƛǾƛϝϥ ŀƴŘ ΨŜŘǳŎŀǘƛƻƴϥΣ ŀƴŘ ΨŎƻƳǇŜǘŜƴŎŜϥΣ ŀƴŘ ΨƪƴƻǿƭŜŘƎŜϥΣ ŀƴŘ ΨǎƪƛƭƭǎϥΣ 
ŀƴŘ ΨŀǘǘƛǘǳŘŜǎϥΣ ŀƴŘ ΨǊŜŦƭŜŎǘƛƻƴϥΣ ǿƛǘƘ ϝ ǳǎŜŘ ŀǎ ŀ ƧƻƪŜǊΦ ¢Ƙƛǎ ǎǘŜǇ ǿŀǎ ǊŜǇŜŀǘŜŘ ǘƘǊŜŜ ǘƛƳŜǎΣ ŀǎ ŀ ǊŜǊǳƴ ƻŦ ŜŀŎƘ ǎŜŀǊŎƘ 
led to slightly different results. The following data bases were examined:Eric (Educational Resources Information 
Center);PsycINFO;Catalogue of the University of Amsterdam;PiCARTA;Web of Science;Academic search premier 
andScopus (abstract and citation database of peer-reviewed literature)In the second step we added the database 
{ŎƛŜƴŎŜ5ƛǊŜŎǘ ŀƴŘ ŜȄŀƳƛƴŜŘ ǘƘŜ ƴŜǿ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŘŀǘŀōŀǎŜǎ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƪŜȅǿƻǊŘǎΥ ΨŎƛǘƛȊŜƴǎƘƛǇ ƻǊ ŎƛǾƛϝ 
ŜŘǳŎŀǘƛƻƴϥ ŀƴŘ ΨŎƻƳǇŜǘŜƴŎϝϥΣ ŀƴŘ ΨƪƴƻǿƭŜŘƎŜϥΣ ŀƴŘ ΨǎƪƛƭƭǎϥΣ ŀƴŘ ΨŀǘǘƛǘǳŘŜǎϥΣ ŀƴŘ ΨǊŜŦƭŜŎǘƛƻƴϥΣ ŀƴŘ ΨŘŜƳƻŎǊŀϝϥΣ ŀƴŘ ΨȅƻǳǘƘ 
development', with * used as a joker. In August 2009, a third step included a rerun of the earlier searches to update 
our output. In this third step Scopus was excluded as this database was no longer available. The fourth step included a 
check of the reference lists.We performed a selection procedure in two stages. In stage 1, we evaluated the abstracts 
with the following criteria to include an article:Manuscripts published between 2003 and 2009;Journal articles that 
were available online;Journal articles which were based on empirical research;Journal articles which have been 
published in peer reviewed journals; Studies with participants referring to students in the age of thirteen to sixteen 
years, i.e. the first stage of secondary education, andStudies with a focus on citizenship or citizenship educationIn 
stage 2, the full-texts of the articles were checked for these criteria. Moreover, articles without a problem definition 
or research question were removed. A total of 28 studies concerning effects of citizenship of students and the role of 
secondary education were included. Two aspects of these 28 articles were categorized: citizenship education and 
students' citizenship. The type of citizenship education is categorized in: curriculum in school, curriculum out of 
school, pedagogical climate and extracurricular activities. The reliability of this classification equals Cohen's &kappa; 
0.94 (two coders).To classify students' citizenship, we applied the conceptual framework of citizenship of youngsters 
of Ten Dam, Geijsel, Reumerman, and Ledoux (2010). In this framework, citizenship of youngsters is specified into 
citizenship competences and citizenship behavior regarding the social tasks that youngster need to fulfill. With social 
tasks, we used the following categories to study the effects on the student level: acting democratically (political), 
acting democratically (social), acting in a social responsible manner, dealing with conflicts and dealing with differences 
(with a Cohen's &kappa; (two coders) of 0.90). With competences and behavior the following categories were used: 
knowledge, attitudes, skills, reflection, and behavior (with a Cohen's &kappa; of 0.90).Finally, we categorized the 
research design of each study in terms of a cross sectional design, longitudinal design, quasi-experimental design with 
control group, quasi-experimental design without control group, review study design, and a qualitative exploratory 
design (with a Cohen's &kappa; of 1).  
 
Results and conclusions 
In the final paper the descriptive statistics and cross tables will be presented and moreover, if possible, effect sizes 
were calculated to gain an insight of the magnitude of the effects reported in the reviewed literature applying Cohen's 
f and d.In empirical studies on citizenship, the political domain of citizenship, and not so much the social domain, 
appears to be emphasized. So, citizenship education today seems primarily aimed at learning to act democratically 
and to a much lesser extent at learning to act in a socially responsible way and dealing with differences. Moreover, 
students' attitudes towards citizenship are mostly studied as an effect of citizenship education. Citizenship education 
in the classroom appears to teach knowledge, skills, attitudes, reflection and behavior on democratic principles. In the 
literature there is hardly any attention paid to the ability of young people to deal with conflicts. With regard to the 
teaching strategies, organizing an open and democratic classroom climate in which discussion and dialogue takes 
place appears to be effective in the development of citizenship of young people in secondary education. Furthermore, 
the literature review shows important shortcomings in the methods used to examine youths' citizenship development 
in an empirical way. With these conclusions, the review study will challenge educational scientists to increase the 
empirical base of citizenship education and to allow more informed decision-making regarding citizenship education in 
police and practice. 
 
PAPER PRESENTATION 
How accuǊŀǘŜ ŀƴŘ ǎǘŀōƭŜ ŀǊŜ ǇŀǊŜƴǘǎΩ ŀƴŘ ǘŜŀŎƘŜǊǎΩ ƧǳŘƎƳŜƴǘǎ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ǘŜǎǘ ŀƴȄƛŜǘȅΚ  
Constance Karing, Universitat Bamberg, Germany; Tobias Dorfler, Bamberg University, Human Sciences, Germany;  
Cordula Artelt, Bamberg Unversity, Germany 
 
Although test anxiety is one of the most common types of anxiety in children and has got a negative impact on school 
performance, only few studies have investigated parents' and teachers' judgment accuracy of children's test anxiety. 
However, the few existing cross-sectional studies found a rather low accuracy of teachers' or parents' judgments of 
children's test anxiety. To our knowledge, so far no study has examined the stability of teachers' and parents' 
judgment accuracy in the domain of test anxiety. Against this background, the present study investigates mothers' and 
teachers' judgment accuracies of children's level of worry and emotionality in the school subjects of German and 
mathematics and the stability of the accuracy of these judgments over a period of one year. Data were obtained from 
a sample of 74 German language and 73 mathematics teachers, 830 mothers and their 5th and 6th grade children in 



the context of the BiKS study. For the whole group our analyses revealed that, on average, mothers tend to 
underestimate children's worry and overestimate children's emotionality in both subjects and at both measurement 
points, whereas German language and mathematics teachers tended to overestimate children's emotionality as well 
as worry at both measurement points. However, when looking at the children with high test anxiety, we found both 
mothers and teachers consistently underestimate children's worry and emotionality in both school subjects. 
Furthermore, our results showed stability coefficients of low to medium size over a period of one year for mothers as 
well as for teachers. 
 
Theoretical framework.  
Test anxiety is one of the most common types of anxiety in children between the ages of 9 and 12 and it often persists 
into adolescence (e.g. Suhr-Dachs & Dßpfner, 2005). Moreover, several studies have demonstrated that academic 
achievement is negatively influenced by test anxiety (e.g. Seipp & Schwarzer, 1991). But according to Liebert and 
Morris (1967), test anxiety is not a homogenous trait. It can be distinguished into two components: worry and 
emotionality. Previous studies found that worry was stronger negatively related to school achievement than 
emotionality (e.g. Schwarzer, Seipp & Schwarzer, 1989). Thus, it seems advisable to assess both components of test 
anxiety. Furthermore, given that students develop subject-specific competences, control- and threat expectations 
during the course of school years, they can also develop subject-specific test anxiety. Thus, it seems beneficial to 
assess students' test anxiety referring to unique school subjects.     Given the high prevalence rate of test anxiety 
among children and the negative impact of test anxiety on school performance, it is worthwhile to investigate the 
accuracy of parents' and teachers' judgments of children's level of test anxiety. The few existing studies found a low 
accuracy of teachers' and parents' judgments of children's test anxiety (e.g. Lukesch-Toman & Helmke, 1979; Spinath, 
2005). However, these studies neither examined test anxiety in specific school subjects nor did they differentiate 
between the two components of test anxiety. Furthermore, they investigated judgment accuracy only at one 
measurement point. Although stability coefficients of medium size over a period of six months were found for 
elementary school teachers' judgment accuracy of students' school achievement (Lorenz & Artelt, 2010), no study has 
examined the stability of teachers' and parents' judgment accuracy in the domain of test anxiety. 
 
Aims.  
The present study addresses the following research questions: a) How accurately do teachers and mothers judge 
children's level of worry and emotionality in the school subjects of German and mathematics?, b.) How valid are their 
judgments for children with high test anxiety?, c.) How stable are teachers' and mothers' judgment accuracies over a 
period of one year? 
 
Methods.  
In our analysis, we used data from 74 German language and 73 mathematics teachers, 830 mothers and their children 
at grade 5 (t1) and grade 6 (t2). The students attended 40 secondary schools (lower, middle and higher track) in 
Germany.    Children's emotionality and worry in the school subjects of German and mathematics were measured at t1 
and t2 by means of two short scales for each school subject, each consisting of 3 items. Students were rated at t1 and 
t2 by their teachers and mothers by using the same items. Students whose emotionality and worry scores were at 
least one standard deviation above the mean were labeled as high test anxiety group. Difference scores between 
children's ratings and teachers' or mothers' judgments were computed to determine whether teachers and mothers 
are accurate in judging the level of children's worry and emotionality in German and mathematics. To examine the 
stabilities, we calculated correlations between the difference score at t1 and the difference score at t2 for both 
components of test anxiety. 
 
Results and Discussion.  
Our analyses for the whole group revealed that, on average, German language and mathematics teachers tend to 
overestimate children's emotionality as well as worry at both measurement points. This is consistent with previous 
research on elementary school teachers' judgment accuracy of general test anxiety (e.g. Spinath, 2005). Furthermore, 
mothers tend to overestimate children's emotionality, but they tend to underestimate children's worry in both 
subjects and at both measurement points. These inaccurate judgments may not only represent a diagnostic problem, 
they can also be regarded as an indicator of disturbed family communication or a lack of mothers' interest in their 
children. However, when looking at the children with high test anxiety, we found  both mothers and teachers 
consistently underestimate children's worry  and emotionality in both school subjects.  An underestimation of 
children's worry cognitions and emotionality however, can lead to a delayed help. Furthermore, for both groups, our 
results showed stability coefficients of low to medium size over a period of one year for teachers as well as for 
mothers. The implications of these findings for research and practice are discussed. 
 



Scientific significance. Up to now, there is no study known to us that examined teachers' and parents' judgment 
accuracy of subject-specific test anxiety simultaneously and thereby distinguished between worry and emotionality. 
Furthermore, no study has addressed the stability of teachers' and parents' judgment accuracy in the domain of test 
anxiety. Moreover, it seems to be useful to assess both components of test anxiety in different subjects, given that 
our results indicate that possible interventions aiming at fostering judgment accuracy might need to vary depending 
on school subjects, anxiety components as well as judges. 
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PAPER PRESENTATION 
Developing a learning centered model for designing and managing study programmes 
Tobias Jenert, University of St. Gallen, Switzerland 
 
So far, research as well as development concerning teaching and learning in higher education have focused primarily 
on learning in the context of individual courses. Modern theories of adult learning, however, suggest that a course of 
study be seen more holistically, stressing students' persistent development within various in- and out-of-class learning 
experiences. Therefore, not only courses but also study programmes should be designed and managed according to 
pedagogical principles, with the aim to provide a consistent framework in which educationally purposeful learning 
activities can take place. The need for pedagogically founded principles for programme design is amplified by the 
Bologna reform which aims at redesigning study programmes but provides only administrative guidelines. The study 
presented in this paper addresses this issue by developing a comprehensive model for the design and management of 
study programmes according to pedagogical principles. The model is labeled learning centered as it starts out from 
students' perceptions of specific programme features. Conducting case studies in different study programmes, (1) 
students' perceptions and practices of studying were reconstructed together with (2) the structure of each 
programme as well as (3) programme designers' educational intentions. The resulting model for programme design 
and management comprises two dimensions. A leadership dimension, in which educational goals are developed and 
justified, and an ownership dimension in which students and teachers act according to their perceptions and 
intentions. The model provides strategies for programme designers and managers to purposefully align both 
dimensions. 
 
Research on teaching and learning in higher education has first and foremost centered on individuals - i.e. students' 
and teachers' approaches to learning and teaching - as well as methods (Entwistle, McCune, & Scheja, 2006). As a 
consequence, concepts on how to improve and innovate education at higher education institutions (HEI) have mainly 
stayed on the level of individual courses, e.g. trying to implement new teaching and learning methods (Aineley, 2008). 
Yet, there are both theoretical as well as practical reasons to argue for a broader perspective on student learning and, 
as a consequence, reach beyond the course-level and focus on entire study programmes: Over the last thirty years or 
so, learning theories have increasingly been stressing the importance of (a) social-material contexts (McInerney & van 
Etten, 2002) as well as (b) learners' subjective experiences. This suggests that a course of study should not be 
regarded as a mere addition of more or less independent courses but rather as a holistic learning experience leading 
to persistent individual growth of the learners. In this understanding, a study  programme comprises the total of a 
student's educationally purposeful social-material experiences at a HEI, both within and outside the classroom (Hu & 
Kuh, 2002). A second reason why educational researchers and designers should take a closer look at the design of 
study programmes lies in the Bologna process: The introduction of the European Credit Transfer System as well as the 



tow-tiered study structure force HEI to systematically craft their programmes' internal structure. Due to the fact that 
there are virtually no pedagogical concepts concerning the design of study programmes, these design processes have 
so far been dominated by administrative considerations, largely neglecting students' experiences and their resulting 
action strategies within the programme structures (Winter, 2009; Hildbrand et al., 2008). It can be concluded that 
there is a lack of knowledge on how to design study programmes in a pedagogically purposeful way. The aim of the 
study underlying this proposal is to develop a comprehensive model for designing and managing study programmes. 
The model is labeled learning centered as it starts out from understanding learners' perspectives on specific 
programme design features. Therefore, students' perceptions of different programmes are investigated as well as 
their educationally relevant action strategies in coping with the programme environment, e.g. selection of learning 
activities, attribution of resources for learning, and social interactions with peers. Thus, relevant design dimensions 
are identified providing programme designers with a tool to judge how their design decisions impact on students' 
perceptions and strategies.Methodologically, the study is grounded in a cultural psychological framework (Bruner, 
1990; Shweder, 1991) influencing both, the theoretical model as well as the empirical research. When investigating 
the causes of human action, cultural psychology considers the characteristics of socio-material contexts, and people's 
(social) meaning-making within these contexts (Shweder, 1991). For modeling the interrelations between designs 
features and students' actions within study programmes, this means to reconstruct and to link three major aspects: 
(1) The intentions the programme designers had in mind when crafting an existing study programme (e.g. objectives 
and expectations). That way, the educational purpose of a study programme is determined. (2) The resulting 
programme structures including the curriculum (module structure, obligatory and elective elements, workload, 
dominant teaching, learning, and assessment methods, etc.), extra-curricular features (support of internships, student 
associations, etc.), and general support (introduction to studying, counseling, etc.). (3) Students' perceptions 
(perceived programme objectives, feasibility of the programme structures, etc.) and their action strategies concerning 
the programme features (selection of elective courses, attribution of resources for learning, coping strategies, social 
behavior towards peers, etc.).Concerning the empirical research, qualitative case studies (Travers, 2001) were 
conducted to empirically elaborate the programme design model. The cases were sampled according to the method of 
"maximal structural variation" (Kleining & Witt, 2000), combining different types of university and disciplinary 
cultures. Thus, relevant aspects of programme design can be identified irrespective of organizational or disciplinary 
characteristics. Data stems from expert interviews with programme designers, document analysis, and focus groups 
with students. All data was analyzed with qualitative content analysis (Flick, 2009; Mayring, 2003).The findings of the 
study show that often students neither know what they are supposed to learn during their studies nor how to 
organize their study in order to accomplish certain outcomes. Yet, when students are insecure, "hidden curricula" 
(Bergenhenegouwen, 1987) are constructed, often leading to undesirable behavior from an educational point of view. 
This problem is addressed by proposing a pedagogically oriented model for the design, management, and further 
development of educational programmes in higher education. The model consists of two major dimensions: (1) The 
programme leadership dimension comprises the normative foundations of an educational programme. Processes 
within this dimension are, among others, the definition of desirable educational outcomes by identifying and weighing 
different stakeholders' respective influences as well as the identification of educational activities suitable for 
developing and assessing the desired outcomes. In contrast, (2) the programme ownership dimension addresses 
teacher's and student's actual expectations and practices. Programme ownership means that teachers and students 
know and accept the intended programme outcomes, understand how to best accomplish them, and are ready to act 
accordingly. Thus, programme management aims at aligning normative concepts on the leadership level and actual 
practices on the ownership level. To accomplish such an alignment, (a) teachers and students must be involved into 
the developmental process on the leadership level, (b) a permanent position for the management of a programme has 
to be established acting as a contact person and communicator, and (c) permanent support for teachers and students 
must be available to actuate the desired practices of teaching and studying. The model provides a conceptual 
framework for educational design that reaches beyond the course level addressing the students' experience of higher 
education in a more holistic way. The specific potential of this model is its grounding in students' perceptions stressing 
student learning as the key responsibility of programme design and management. 
 
 
PAPER PRESENTATION 
Developing children's narrative identity in primary school 
Eero Ropo, University of Tampere, Finland; Maiju Huttunen, University of Tampere, Finland 
     
In this paper we report results of an intervention in which the main aim was to develop student identity in primary 
schools. Theoretical framework of the study is based on empirical studies of identity formation of young people.   The 
intervention was executed in a second grade primary school class from a suburban environment. Two teacher 
students spent 2,5 months with the class developing and experimenting teaching materials and methods, interviewing 



and observing the pupils. Pupils' work sheets, writings, drawings and other products were the data collected for the 
analyses. All data were analyzed qualitatively using narrative approach.   
 
Results showed that the ten weeks long intervention program was long enough to produce changes in pupils' 
outcomes. For instance, written and drawn narratives of identity became longer and more detailed during the 
teaching period. Differences between boys and girls were also found. Implications for school education will be 
discussed in the paper.   
 
In this paper we report results of an intervention in which the main aim was to develop students' narrative identity in 
primary schools. The study is part of a larger research project on identity and knowledge construction (Know-Id) 
started in 2010.  In main project our purposes are twofold. First, we want to understand the identity formation 
processes both in school and university contexts. Second, we aim at developing teaching and learning environments 
to enhance identity development.    
Identity as concept has a long history (see e.g. Holstein & Gubrium 2000; Shotter & Gergen 1989, Baumeister 1986). 
Identity, as part of personality, is often related to such concepts as values, personal or social development, moral 
development, and citizenship education (Veugelers 2007).  In education developing student personality, self, or 
identity as a goal is almost self-evident. However, it has been found that school education does not seem to support 
student identity development optimally (Lannegrand-Willems & Bosma 2006).   
 
Identity development in adolescence has most often been studied from the psychological point of view, as part of 
personality or self, although it is often hypothesized that identity relates to individuals' subject matter preferences 
and choices in the school, motivation for learning and studying, and many other aspects of knowledge selection, 
processing and construction (see e.g. Ropo 1999).  Recent studies on identity development in the schools typically 
have focused on specific groups, such as adolescent girls (Spreckels 2008; Eckert 1993), boys (Georgakopoulou (2005), 
or young people in general (e.g. Ferrer & al. 2008). Some intervention studies have also focused on modifying or 
affecting the identity development (Kerpelman & al. 2008; Montgomery & al. 2008).   
 
In this study we approach identity from narrative perspective.  Main reasons for this framework are that we, like many 
other researchers, view narrative as the major process through which identity develops and is formed (e.g. Pasupathi 
& McLean 2010, xxi). Narrative is also regarded as a method to express and describe the identity of a person.  It is 
evident that personal narratives have their roots in the early childhood when children start to refer to personally 
experienced past events using one or two word expressions (Fenson et al. 1993; Reese 1999). Children's narratives get 
little by little richer when they are able to construct increasingly complex stories about the past events. This 
development continues in adolescence (Fivush, Haden & Adam 1995). It is found that these stories are not only about 
what has happened, but also about the meanings of the past event for both the narrator and one who is commenting 
the story. It has been found that the nature of mother ς child relationship is at least partly related to how many 
evaluative aspects children's stories have (McAdams 1996).  We hypothesize that it is through these kinds of narrative 
processes that children's personal, social and cultural identity is formed and developed.    
    
Methods   
 A second grade primary school class from a suburban environment in Finland was chosen for the study. Two fifth year 
primary teacher students spent 2,5 months with the class as practice teachers developing and experimenting 
instructional methods, interviewing and observing the pupils.   The research group designed the teaching methods 
collecting afterwards pupils' work sheets, writings, drawings and other products into each pupil's individual portfolios. 
Pupils were also asked to write autobiographical narratives and to draw pictures of themselves in the beginning and 
end of the teaching period.   All narratives and other materials pupils produced during the project period were 
analyzed qualitatively using narrative approach.   
    
Results   
Results showed that the ten weeks long intervention program was long enough to produce changes in pupils' 
outcomes. For instance, pupils' written and drawn narratives became longer and more detailed during the teaching 
period. The titles of the assignments were typically such as "write a story of yourself who am I", "draw a picture of 
yourself", "tell me about your family", etc.  Pupils seemed to become more aware of their roots and family history, life 
courses of their family members. Recognizing own emotions and feelings were also practiced and getting to know 
one's close and larger living environment was part of the study.  All the results will be reported in more detail in the 
paper.   
 
Detailed results showed that girls' narratives are richer and more detailed than boys, but ŘǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ōƻȅǎ Ψ 
narratives developed the most. In addition to that the most interesting result of the study was that the children whose 



identity and self-esteem seemed to be weakest developed the most. Also the parents of the pupils participated in the 
project for instance by providing information on family roots.     
 
Implications for the formation of narrative identity will discussed in the paper.  We will also discuss the goals of school 
curriculum, and identity ideals that schools seem to have concerning what the society prefers and what is a good 
citizen. It was found that already 8-year old children recognize what society wants from them and what kind of 
citizens are good citizens.     
       
    
PAPER PRESENTATION 
Implementing hands-on experience in project management education 
Shai Rozenes, Ruppin Academic Center, Israel; Ida Kukliansky, Ruppin Academic Center, Israel 
 
The project management discipline is expanding within many engineering activities. This discipline can facilitate 
successful accomplishment of an engineering project. Therefore, academic institutes all over the world teach the 
"project management" program. This study presents a novel approach that educates engineering students to become 
successful project managers based on contextual learning. This approach embeds a practical project within the project 
management program. The student has to implement the academic know-how into the embedded project. The study 
utilizes a questionnaire ς a quantitative tool to measure the students' attitudes to the preferred and the actual 
learning environment.The learning environment was divided into five categories: student supportiveness, 
independent learning, integration between the practical activities and theory classes, guidance contribution and 
difficulties in reality. The results show that the actual rank in about 60% of the questions was identical or even higher 
in comparison to the preferred rank. About one fourth of the questions revealed that the preferred rank was higher 
than the actual rank by 1. The relatively small gap between actual and preferred learning environments indicates that 
the students were satisfied with the educational process. 
 
Introduction 
The field of project management has been developing in recent years within many engineering activities. Therefore, 
many academic institutes all over the world teach the "project management" program. One of the theoretical anchors 
of the project management program teaching process can be contextual learning, that adapts the learning process to 
the experiences and interests of the learner, emphasizing higher-level thinking, knowledge transfer across academic 
disciplines, and collecting, analyzing and synthesizing information and data from multiple sources and viewpoints 
(Smith, 2000).The aim of this study is to present and evaluate a novel approach, based on contextual learning that 
educates engineering students to become successful project managers combining academic know-how with the 
practical project. This approach considers the main knowledge required in the field of project management (Meredith 
& Mantel, 2006).   
 
Method 
ParticipantsThe participants were 82 third year students (53 males and 29 females) at the Industrial Engineering and 
Management (IEM) department at the Ruppin School of Engineering. ProcedureThe education process combines 
project management academic theory and practice. The program is conducted as a workshop in which all participants 
participate in discussions, while performing genuine assignments. Student teams choose a real life project as a case 
study to facilitate the learning process. This project is presented, during the workshop, to illustrate the 
implementation of project management tools and techniques within their organizational environment.The program 
outline, fourteen weekly sessions of four hours, is shown in Figure 1 (Appendix). The software package used is MS 
Project software, a very popular worldwide package. The lecturer monitors the process by the following guidelines: (a) 
Supervisory meetings are scheduled for every alternate week;(b) Progress reports are prepared by the team for each 
meeting;(c) The supervisor discusses progress with the students referring to the schedule. The project supervisors 
assess the process by the following guidelines: (a) Progress reports: the supervisor receives progress reports at each 
meeting. The reports are assessed throughout the semester. (b) Final reports: the project team writes an engineering 
report that describes the entire progress with a scientific approach.(c) Viva: each and every project team member is 
examined by the IEM staff to prove his/her knowledge. The questionnaireThe instrument used for evaluating the 
learning environment included a questionnaire in a preferred and actual form. The preferred form, showing students' 
personal perceptions of their preferred learning environment was filled out by the students at the beginning of the 
PM course and the actual form was filled out at the end of the course. Our instrument on the actual and preferred 
forms was built according to the Science Laboratory Environment Inventory (SLEI) questionnaire (Fraser et al., 1995) 
that was validated among 7000 university students in several countries. The questionnaire includes 35 questions on a 
Likert scale of 1 (strongly disagree) to 5 (strongly agree), divided into five categories:a) Student supportiveness ς
Extent to which students know, help, and are supportive toward each otherb) Independent learning ς Extent to which 



students learn by themselves, including acquaintance with designated software c) Integration ς Extent to which 
practical activities are integrated with theory d) Guidance ς Extent to which guidance contributed to the students e) 
Difficulties - Extent to which the student has difficulties in reality The Cronbach's alpha coefficient showing the 
reliability of the questionnaire was 0.83 for the preferred form and 0.78 for the actual form. ResultsThe mean, median 
and the standard deviations (SD) of the 82 participants by categories for the preferred and actual form of the 
questionnaires are summarized in Table 1. The averages of the "Student supportiveness" category were higher than in 
the other categories in both forms of the questionnaire. 
Table 1. Questionnaire Summary 
 CategoryActual form   Preferred form   Mean    MedianSDMean  Median SDa)4.21       40.664.47       50.44b)3.42       
40.393.74       40.36c)3.95       40.554.21       40.51d)3.64       40.493.91       40.50e)3.42       30.403.94       40.45  The 
average difference between actual and preferred ranks in the entire questionnaire was only 0.33 (about one third 
unit). Figure 2 (Appendix) depicts the joint distribution of the responses by categories, showing the ranking in the 
preferred and actual form of the same question. It can be seen that the preferred rank in all the categories is slightly 
higher than the actual rank. Other studies have shown that students rank their attitudes to the preferred learning 
environment higher than the existing one (Dorman, 2008). The actual rank in about 60% of all the questions was 
identical or even higher in comparison to the preferred rank. About one fourth of the questions revealed that the 
preferred rank was higher than the actual rank by 1.  
 
Discussion  
This paper presents an academic project management program that can be used in globally, and which prepares 
students to become future project managers, implementing practical aspects by using a real life project within the 
organizational framework. Positive students' attitudes are important because they strengthenmotivation and interest, 
and thus promote meaningful learning of the topics in project management. The results show that the majority of 
students were satisfied with their learning environment; their actual form rank was at least like the preferred form 
rank. The relatively small gap between actual and preferred learning environments shows the student's satisfaction 
with the educational process based on contextual learning.  
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PAPER PRESENTATION 
Effects of structured analyses on theory based reflection 
Anne Levin, Universitat Bremen, Germany 
 
The perspective of experts is influenced by their beliefs and orientations. Therefore teachers pedagogical attitudes 
and beliefs are of practical significance for teaching (Bromme, 1992). To support student in developing skills in 
theoretical based analysis an instruction based structure to guide students through the process of analyzing and 
reflecting given authentic situations was developed.Two experimental studies were conducted to test the differential 
effects of three modes resp. two modes of instruction on the acquisition of elaborated theoretical knowledge. During 
the first experiment teaching-students were instructed to analyze relevant situations in terms of theoretical 
conditions resp. to generate solutions for a given problem. students in teacher training (n = 153) were randomly 
assigned to one of two experimental conditions and one control group: structured analysis I (structured analysis and 
interpretation referring to own experiences and assumptions followed by analysis and interpretation based on a 
theoretical concept); structured analysis II (structured analysis and interpretation based on two different theoretical 
concepts); unstructured analysis (control group). Results show moderate to high positive effects on learning outcomes 
(concerning the acquisition of more elaborated knowledge). Structured analyses had also small effects on the number 
of given references to theoretical concepts.  There was no difference found between the two experimental groups. 
The second study (n = 61) used an incomplete two by two design (structured vs. unstructured instruction and 
inexperienced (first-year students) vs. experienced students (in at least the fourth year)). Structured analyses as well 
as the experience (Master vs. Bachelor student) had big effects on the number of given references to theoretical 
concepts during the process of analyzing as well as on the justification of proposed solutions.  
 



The perspective of experts is influenced by their beliefs and orientations. Therefore teachers' pedagogical attitudes 
and beliefs are of practical significance for teaching (Bromme, 1992). The ability to analyze situation and to reflect 
one's own actions and intentions referring to extensive pedagogical content knowledge has significant relevance for 
teachers who want to become experts in their field (Bromme 1992, Berliner, 2001). This assumption of Bromme and 
Berliner is supported by studies that prove, that teachers who are more successful in conducting cooperative learning 
in classes display pedagogical attitudes and beliefs which are more elaborated and complex (Haag & Dann, 2001).  The 
ability to reflect one's actions and underlying beliefs and orientations are critical for developing expert knowledge. As 
Bromme and Tillema put it: "Becoming a professional is not a process of substituting theory by experience, but a 
process of fusing theory and experience." (Bromme & Tillema,1995). The results of a questionnaire (involving 144 
students of education of the Technical University in Berlin (Levin, 2010)) showed, that students of education have 
significant problems in referring to theories and theoretical models while analyzing specific cases or interpret 
examples of teacher-students interactions. One major reason for avoiding a deeper reflection was a stated lack of 
procedural knowledge that leads to a helplessness according to the ability to structure the process of analysis and 
reflection. To support students in developing skills in theoretical based analysis we developed an instruction based 
structure to guide them through the process of analyzing and reflecting given authentic situations. Two experimental 
studies were conducted to test the effects of three modes resp. two modes of instruction on the acquisition of 
elaborated theoretical knowledge. Two hypotheses were tested: Structured analysis should lead to higher effects on 
learning outcomes than unstructured analysis. Students using structured analysis I should be able to elaborate 
theoretical knowledge in a deeper way than students using structured analysis II due to linking theoretical knowledge 
to their previous knowledge.During the first experiment students in teacher training who were taking part in a lecture 
of educational psychology were instructed to analyze relevant situations in terms of theoretical conditions resp. to 
generate solutions for a given problem.Students in teacher training n = 153, Levin, 2010 ) were randomly assigned to 
one of two experimental conditions and one control group: structured analysis I (structured analysis and 
interpretation of a presented situation referring to own experiences and assumptions followed by analysis and 
interpretation based on a theoretical concept); structured analysis II (structured analysis and interpretation of a 
presented situation based on two different theoretical concepts); unstructured analysis (control group) - unstructured 
analysis and interpretation based on two different theoretical concepts. During four sessions (periods between the 
sessions ranged from two to three weeks) students worked on four different situations. Results were openly 
discussed. Two weeks after the last intervention a test was written (irrelevant for the passing of the following 
examination). Results show moderate to high positive effects on learning outcomes (concerning the acquisition of 
more elaborated knowledge). Structured analyses had also small effects on the number of given references to 
theoretical concepts.  There was no difference found between the two experimental groups. Inquiries showed 
excessive demands due to the structured instruction. Therefore the structure was revised in order to improve 
comprehensibleness. Time to work on the authentic situations was expanded. Two hypotheses were tested: 
Structured analysis should lead to a significant rise of references to theoretical concepts compared with the 
unstructured group. Students  of the master course were expected to excel students of the bachelor courses 
according to the number of stated references on theoretical concepts (during the process of analyzing the situation 
and of the justification of proposed solutions). The second study (n = 61) used an incomplete two by two design 
(structured vs. unstructured instruction and inexperienced (first-year students) vs. experienced students (in at least 
the fourth year)). The BA courses (parallel courses, same teacher, same schedule and content) were randomly 
assigned to one of two conditions: structured analysis II (structured analysis and interpretation of a presented 
situation based on two different theoretical concepts) and unstructured analysis (control group) - unstructured 
analysis and interpretation based on two different theoretical concepts. During three sessions (sessions were hold 
weekly) students worked on three different situations. Results were openly discussed. Two weeks after the last 
intervention a fourth situation was analyzed. Structured Analyses as well as the experience (Master vs. Bachelor 
student) had big effects on the number of given references to theoretical concepts during the process of analyzing as 
well as on the justification of proposed solutions.   
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PAPER PRESENTATION 
The Effects Generative Testing Methods on Text Retention and Text Comprehension 
Kim  Dirkx, Open University, Germany; Liesbeth Kester, Open University of the Netherlands, Netherlands; Paul A. 
Kirschner, Open Universiteit, Netherlands 
 
Retrieval by means of multiple-choice, free-recall or short-answer tests has shown to be a very effective study strategy 
for long-term retention of facts from expository texts. Because today's education emphasizes meaningful learning 
rather than rote learning, the present research investigated the effects of two generative testing methods namely 
summarizing and concept mapping on retention and comprehension compared these methods to free-recall and 
restudy. Students (N=250) were given a Biology text and either reread it, or took a test on the material. A final test 
was administrated after 5 minutes (i.e., measure short term retention) or one week (i.e., measuring long-term 
retention). Before the experiment, students were trained in restudy or one of the three testing methods. In addition, 
prior knowledge, verbal ability and working memory were measured to correct for individual differences. Preliminary 
results show an superior effect of tests versus restudy on delayed retention. Summarizing seems to benefit long term 
comprehension. Final results will be presented during the Earli of 2011. 
 
Students often prepare for an exam by rereading their notes or the textbook (Karpicke, Butler, & Roediger, 2009). This 
study strategy, has proven however, not to be the most effective study strategy for long-term retention (Callender & 
McDaniel, 2009; Roediger & Karpicke, 2006). A better strategy for that purpose is testing or the act of retrieval 
(Karpicke et al; Roediger & Karpicke). This so-called memory effect of testing or testing effect has often been 
investigated since its first mention in the literature (e.g., Glover, 1989).  
The traditional testing effect research has investigated the effect of tests in laboratories with educationally irrelevant 
material such as lists of words or unrelated word pairs and used recognition, cued-recall, or free-recall tests to 
measure retention (Butler & Roediger, 2007; Karpicke & Roediger, 2007, 2008, see McDaniel, Roediger, & McDermott, 
2007; Roediger & Karpicke, 2006). From those more traditional experiments, free recall has shown to be an highly 
effective testing method. The effectiveness of free recall has been ascribed to the need for retrieval without cues. 
Retrieval without cues has been suggested to enhance the retrieval effort thereby enhancing memory traces and 
consequently long-term retrieval (Glover, 1989). Roediger and Karpicke suggested that the limit interest in the testing 
effect and the lack of incorporation in education is a result of the limited range and usability of materials used in the 
more traditional testing effect experiments. More recent testing effect research has acknowledged that problem and 
investigated long-term memory retention of material actually used in education such as foreign vocabulary words, 
expository texts and materials from test preparation books with educationally relevant tests, such as, multiple-choice, 
short-answer or essay tests. Here we want to take this line of research one step further.  
 
Due to changes in educational demands, secondary education emphasizes the obtainment of higher cognitive skills 
such as comprehension and application. In result new testing methods, that enable assessment of such skills, are 
being implemented in schools. Two such testing methods are concept mapping and summarizing. Here we call them 
generative tests. Students need to generate without cues what they remember. In contrast to free recall concept 
mapping and summarizing explicitly require students to organize the information and draw relations between 
concepts/ideas/facts.  
 
The question investigated in the present research is whether an testing effect can be found using these generative 
testing methods. Concept mapping and summarizing require students not only to recall information but also to 
(hierarchically) organize the recalled information. Free-recall, in contrast, asks students to write down everything they 
remember from, for example, a text without paying attention to wording or text structure. In line with the testing 
effect research, it is hypothesized that recall by means of free-recall, concept mapping, and summarizing will lead to 
better delayed (after one week) retention compared to restudy, and that restudy will yield higher immediate (after 5 
minutes) retention. Moreover, it is expected that concept mapping and summarizing will enhance comprehension 
more than free recall because these generative testing methods require students to make inferences and relations 
between the information they learn.  



 
Data collection runs from October 20th 2010 till December 10th 2010. In total 250 Dutch sophomore secondary school 
students, taking biology courses for two to three hours a week, will be included. We will present in this summary the 
result of a subsample of 35 students that already finished the complete experiment. A randomized 4 x 2 factorial 
design with between-subject factors learning strategy (restudy, free recall, summarizing, concept mapping) and 
retention interval (5 minutes, 1 week) is used. Prior knowledge, reading comprehension and working memory capacity 
are tested prior to the start of the experiment to determine the potential effects of individual student characteristics. 
During the experiment participants read a 500 word text on metabolism from an often used Biology textbook. The 
students either take a test or restudy the text during 10 minutes. After 5 minutes or one week a final short-answer 
test of 17 items (both retention and comprehension questions) is administered.  
 
Preliminary data of 35 students are displayed in the appendixes. Restudy leads to very high short-term recall levels 
(after 5 minutes), but this advantage of restudy disappears after one week (long-term recall). In addition, after one 
week all three test groups had higher recall scores than the restudy group. This indicates a testing effect (see figure 1). 
The preliminary data was cautiously analyzed using Kruskal Wallis with Condition (restudy after 5 minutes or one 
week, free-recall after 5 minutes or one week, concept mapping after 5 minutes or one week, summarizing after 5 
minutes or after one week) as grouping variables. Results showed that the conditions significantly differed from each 
other (H=15.394; p=.031). A Mann Whitney U test showed that there is a tendency for the superiority of summarizing 
on long-term recall compared to restudy (p=.064). Figure 2 shows that there are only small differences in retention 
between the four strategies. Summarizing and restudy seem to be just as effective on the short term and free recall 
and concept mapping seem to be a little less effective. Long term retention is much higher in the test conditions. In 
figure 3 it is seen that students in the summary condition yielded far higher comprehension test scores both after 5 
minutes, and one week compared to the other conditions. In contrast to what was expected, concept mapping seems 
no more effective than free recall.  
 
The results of the complete sample (N=250) will be available in December 2010. We are pleased to present and 
discuss final results, during the Earli 2011 in Exeter. 
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PAPER PRESENTATION 
Dialogical interactions in mathematics:  Promoting achievement in a global world 
Ricardo Machado, Universidade Nova de Lisboa, Faculdade de Ciencias e Tecnologia, Portugal; Margarida Cesar, 
Universidade de Lisboa, Instituto de Educacao, Portugal 
 
Having access to knowledge, and knowing how to use it, is essential to avoid social exclusion (Cesar & Oliveira, 2005). 
aŀǘƘŜƳŀǘƛŎǎ ŀǎǎǳƳŜǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ǎǘǳŘŜƴǘǎΩ ǎŎƘƻƻƭƛƴƎ ǇŀǘƘǎΦ .ǳǘ ǎǘǳŘŜƴǘǎ ƻŦǘŜƴ ŘŜǾŜƭƻǇ ƴŜƎŀǘƛǾŜ ǎƻŎƛŀƭ 
representations about mathematics that shape their underachievement and are also shaped by it (Gorgorio & Planas, 
2005; Machado, 2008). Communication plays an essential role in mathematics learning (Sfard, 2001). Collaborative 
work can be used as a mediation tool to facilitate mathematical knowledge appropriation and the development of 
ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘƛŜǎ ŀƴŘ ŎƻƳǇŜǘŜƴŎƛŜǎ ό/ŜǎŀǊΣ нллфύΦ 
 
This study is from the Interaction and Knowledge research project. Its main aims were studying and promoting 
collaborative work in formal educational scenarios. Assuming an interpretative approach, action-research projects 
were developed in around 600 mathematics classes (5th to 12th grades, 10/11 to 17/18-year-olds) all over Portugal. 
We focus on an 8th grade class, from a school near Lisbon, chosen as a paradigmatic example. The main participants 
were these students (N=21), the teacher/researcher and two other observers. Data were collected through 
ǉǳŜǎǘƛƻƴƴŀƛǊŜǎΣ ǘŀǎƪǎ ƛƴǎǇƛǊŜŘ ƛƴ ǇǊƻƧŜŎǘƛǾŜ ǘŜŎƘƴƛǉǳŜǎΣ ŀƴ ƛƴǎǘǊǳƳŜƴǘ ǘƻ ŜǾŀƭǳŀǘŜ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘƛŜǎ ŀƴŘ 
ŎƻƳǇŜǘŜƴŎƛŜǎΣ ƻōǎŜǊǾŀǘƛƻƴΣ ŘƻŎǳƳŜƴǘǎ ŀƴŘ ǎǘǳŘŜƴǘǎΩ ǇǊƻǘƻŎƻƭǎΦ 5ŀǘŀ ǿŜǊŜ ǘǊŜŀǘŜŘ ŀƴŘ ŀƴŀƭȅǎŜŘ ǘƘǊƻǳƎƘ ŀ ƴŀǊǊŀǘƛǾŜ 
content analysis (Clandinin & Connelly, 1998) from which inductive categories emerged.  



 
¢ƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǎƻƳŜ ǎǘǳŘŜƴǘǎΩ ǎƻƭǾƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ƳŀǘƘŜƳŀǘƛŎŀƭ ǘƘƛƴƪƛƴƎ ƛƭƭǳƳƛƴŀǘŜǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭƛǘƛŜǎ ƻŦ 
collaborative work to promote more positive social represeƴǘŀǘƛƻƴǎ ŀōƻǳǘ ƳŀǘƘŜƳŀǘƛŎǎ ŀƴŘ ǎǘǳŘŜƴǘǎΩ ƳŀǘƘŜƳŀǘƛŎŀƭ 
ǇŜǊŦƻǊƳŀƴŎŜǎΦ ²Ŝ ƛƭƭǳǎǘǊŀǘŜ ǘƘŜ ƛƴǘŜǊŀŎǘƛǾŜ ƛƴǘŜǊǇƭŀȅǎ ǘƘŀǘ ŦŀŎƛƭƛǘŀǘŜŘ ǘƘƻǎŜ ŎƘŀƴƎŜǎ ǘƘǊƻǳƎƘ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǎǘǳŘŜƴǘǎΩ 
paths. 
 
Having access to knowledge, and knowing how to use it, is essential to avoid social exclusion (Cesar & Oliveira, 2005). 
According to Sfard (2008), thinking is communicating. It is important to face students with opportunities to develop 
those complex mental functions, particularly through their access to mathematical mental tools (Cesar, 2009). But 
ŀƭǘƘƻǳƎƘ ōŜƛƴƎ ƛƳǇƻǊǘŀƴǘ ƛƴ ǎǘǳŘŜƴǘǎΩ ǎŎƘƻƻƭƛƴƎ ǇŀǘƘǎΣ ǘƘŜȅ ƻŦǘŜƴ ŘŜǾŜƭƻǇ ƴŜƎŀǘƛǾŜ ǎƻŎƛŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎ ŀōƻǳǘ 
mathematics that shape their underachievement and are also shaped by it (Gorgorio & Planas, 2005; Machado, 2008). 
As social representations are a dynamic, multi-faced and dialogic construct (Markova, 2005), they can inform us about 
how the others interpret the context and situations that they are experiencing, particularly in their learning process 
within mathematical classes. As communication plays an essential role in mathematics learning (Sfard, 2001), it is 
important to create thinking spaces (Perret-Clermont, 2004) where students develop complex mental functions 
(Vygotsky, 1934/1962) through dialogical interactions (Renshaw, 2004). They share their argumentations and points of 
view. In these spaces/times (Cesar, 2009), students give meanings to the words, to their actions and to those of others 
with whom they interact (Bakhtin, 1929/1981). Thus, teachers need to befit their practices in order to develop 
ǎǘǳŘŜƴǘǎΩ ǊŜŦƭŜŎǘƛǾŜ ŀƴŘ ŎǊƛǘƛŎŀƭ ǇŀǊǘƛŎƛǇŀǘƛƻƴΦ !ǎǎǳƳƛƴƎ ǘƘŜ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǿƻǊƪΣ ƴŀƳŜƭȅ ƛƴ ǇŜŜǊǎΣ ŀǎ ŀ Řŀƛƭȅ ǇǊŀŎǘƛŎŜ ŀƴŘ 
ŜǎǘŀōƭƛǎƘƛƴƎ ŀ ŎƻƘŜǊŜƴǘ ŘƛŘŀŎǘƛŎ ŎƻƴǘǊŀŎǘ ƛǎ ŀ ǿŀȅ ǘƻ ǇǊƻƳƻǘŜ ǎǘǳŘŜƴǘǎΩ ŀŎŎŜǎǎ ǘƻ όƳŀǘƘŜƳŀǘƛŎŀƭύ ƪƴƻǿƭedge and the 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜƛǊ ŀōƛƭƛǘƛŜǎ ŀƴŘ ŎƻƳǇŜǘŜƴŎƛŜǎ ό/ŜǎŀǊΣ нллфύΦ ²ƻǊƪƛƴƎ ƛƴ ǇŜŜǊǎ ŀƭǎƻ ŦŀŎƛƭƛǘŀǘŜǎ ǎǘǳŘŜƴǘǎΩ ǘǊŀƴǎƛǘƛƻƴǎ 
(Zittoun, 2006), namely their access to the mathematical knowledge they learned in different contexts, scenarios, 
and/or situations ς an essential step towards empowering students mathematically (Cesar, 2009).  
 
¢ƘŜ ǇǊƻōƭŜƳ ǘƘŀǘ ƻǊƛƎƛƴŀǘŜŘ ǘƘƛǎ ǎǘǳŘȅ ŀǊŜ ǎǘǳŘŜƴǘǎΩ ƴŜƎŀǘƛǾŜ ǎƻŎƛŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎ ŀōƻǳǘ ƳŀǘƘŜƳŀǘƛŎǎ ŀƴŘ ǘƘŜƛǊ 
ƛƳǇŀŎǘǎ ƛƴ ǎǘǳŘŜƴǘǎΩ όǳƴŘŜǊύŀŎƘƛŜǾŜƳŜƴǘ ŀƴŘ ƛƴ ǘƘŜƛǊ ǎŎhool and social inclusion. The research questions we address 
ƛƴ ǘƘƛǎ ǇŀǇŜǊ ŀǊŜΥ όмύ ²ƘƛŎƘ ŀǊŜ ǘƘŜ уǘƘ ƎǊŀŘŜǊǎΩ ǎƻŎƛŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎ ŀōƻǳǘ ƳŀǘƘŜƳŀǘƛŎǎ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ 
school year?; (2) Which changes do we observe in those social representations during the school year?; and (3) What 
ŀǊŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǿƻǊƪ ƻƴ ǎǘǳŘŜƴǘǎΩ ǎƻŎƛŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎ ŀōƻǳǘ ƳŀǘƘŜƳŀǘƛŎǎΣ ƛƴ ǘƘŜƛǊ όƳŀǘƘŜƳŀǘƛŎŀƭύ 
knowledge appropriation and in their mobilization and development of abilities and competencies? 
 
This study is from the Interaction and Knowledge research project. Its main aims were studying and promoting 
collaborative work in formal educational scenarios. Assuming an interpretative approach (Denzin, 2002), action-
research projects (Mason, 2002) were developed in around 600 mathematics classes (5th to 12th grades, 10/11 to 
17/18-year-olds) all over Portugal. We focus on a class (8th grade), from a school near Lisbon, chosen as a 
paradigmatic example of an illiterate and poor multicultural context in which students usually failed and dropout of 
school. The main participants were these students (N=21), the teacher/researcher and two other observers. Students 
worked collaboratively during the whole school year, in dyads and small groups. Data were collected through 
questionnaires (September and June), tasks inspired in projective techniques (September, January and June), an 
ƛƴǎǘǊǳƳŜƴǘ ǘƻ ŜǾŀƭǳŀǘŜ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘƛŜǎ ŀƴŘ ŎƻƳǇŜǘŜƴŎƛŜǎ ό{ŜǇǘŜƳōŜǊύΣ ƻōǎŜǊǾŀǘƛƻƴΣ ŘƻŎǳƳŜƴǘǎ ŀƴŘ ǎǘǳŘŜƴǘǎϥ 
protocols (whole school year). Data analysis was based in a narrative content analysis (Clandinin & Connelly, 1998) 
ŦǊƻƳ ǿƘƛŎƘ ƛƴŘǳŎǘƛǾŜ ŎŀǘŜƎƻǊƛŜǎ ŜƳŜǊƎŜŘ ό/ŜǎŀǊΣ нллфύΣ ŀƭƭƻǿƛƴƎ ǘƻ ǘǊŀŎŜ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ ǇŀǘƘǎ ŀƴŘ ǘƘŜ 
mathematical knowledge they mobilized.  
 
The analysis of sƻƳŜ ǎǘǳŘŜƴǘǎΩ ǎƻƭǾƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ƳŀǘƘŜƳŀǘƛŎŀƭ ǘƘƛƴƪƛƴƎ ƛƭƭǳƳƛƴŀǘŜǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭƛǘƛŜǎ ƻŦ 
ŎƻƭƭŀōƻǊŀǘƛǾŜ ǿƻǊƪ ǘƻ ǇǊƻƳƻǘŜ ƳƻǊŜ ǇƻǎƛǘƛǾŜ ǎƻŎƛŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎ ŀōƻǳǘ ƳŀǘƘŜƳŀǘƛŎǎ ŀƴŘ ǎǘǳŘŜƴǘǎΩ ƳŀǘƘŜƳŀǘƛŎŀƭ 
ǇŜǊŦƻǊƳŀƴŎŜǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ Ƙƻǿ ǎƻƳŜ ǎǘǳŘŜƴǘǎΩ ŜƴƎŀged in mathematical activities they were unable to face until 
then and how that empowerment contributed to their inclusion. It also illuminates the role of dialogical interactions in 
ǎǘǳŘŜƴǘǎΩ ŀŎŎŜǎǎ ǘƻ ƳŀǘƘŜƳŀǘƛŎŀƭ ƪƴƻǿƭŜŘƎŜΣ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŎƻƳǇƭŜȄ mental functions and (mathematical) 
abilities and competencies such as making, testing and explaining their own conjectures.  
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PAPER PRESENTATION 
Teachers and peers: processes of exclusion and inclusion ƛƴ ŎƘƛƭŘǊŜƴΩǎ ǇǊŜǎŎƘƻƻƭ ƎǊƻǳǇƛƴƎǎ ŘǳǊƛƴƎ ƭŜŀ 
Peter Kutnick, The University of Hong Kong, Hong Kong; Antonella Brighi, University of Bologna, Italy 
 
This study poses that interactive learning and social inclusion should be studied in both child-adult and child-peer 
cognitive/learning contexts, in order to develop an understanding of children's co-constructive processes of 
knowledge within the pre-school. Most knowledge of effective pre-schools is based upon teacher-scaffolded 
interactions, but a majority of children's learning time is spent without a teacher present.  
 
Our study aims to: identify types of child- and teacher-oriented groupings that characterize cognitive/learning activity 
among 4 year-olds in pre-school; describe the activities that children undertake in these groupings; and assess 
learning groupings for types of learning activity, cognitive challenge social inclusion/exclusion. 
 
25 pre-school classrooms were selected and observed in England and in Italy. A mapping system characterized 
cognitive/learning activity undertaken in various groupings of 4 year-olds and found these groupings were 
differentiated by number per group, composition of group, activities engaged and cognitive challenge. 103 maps 
identified 536 groupings. Analyzing the groupings by descriptive and inferential statistics, two distinct pedagogic 
worlds were identified: large, teacher-oriented groups of children, and small peer-oriented groups. In the teacher-
oriented groups children were involved in learning activities in a socially inclusive context ς where boys and girls, 
friends and non-friends interacted under teacher direction. Peer-oriented groups tended to be solitary or socially 
exclusive ς accentuating gender differences in task choice, learning partner and cognitive challenge of activity. 
Findings suggest that cognitive/learning tasks may be undertaken in either of these pedagogic worlds, but different 
social activity involved may imply dissimilar pathways of teacher-oriented, inclusive or gendered exclusive knowledge 
construction. 
   
INTRODUCTION 
Most western countries offer universal pre-school access to 4 year-olds; identifying that this experience will enhance a 
child's cognitive and social development and facilitate entry to primary school. Recent studies of pre-school 
experience have found that effective pre-schools have high levels of teacher-pupil interaction within a socially 
inclusive learning environment; and this combination of interaction and inclusion are strongly associated with ease of 
primary school entry and learning. Effective pre-school studies, though, mainly focus on teacher-scaffolded activity, 
teacher-child interaction and associated inclusion. The studies separate this activity from free play ς within which 
cognitive and social interaction is likely to be associated with social exclusion among children. 
 



Within the study reported here, we focus on cognitive/learning time in pre-school classrooms. We note, though, that 
during cognitive/learning time teachers spend most of their time with children but children spend most of their time 
away from a teacher and in the presence of peers. While there have been excellent descriptions of cognitive/learning 
time co-constructed between child and teacher, there is little consideration of child-peer cognitive/learning time and 
the processes of inclusion/exclusion associated within this time. 
 
This study poses that there may be distinct pedagogic worlds (related to child-adult and child-peer activity) that can be 
identified during cognitive/learning time and that interactive learning and social inclusion should be studied in both 
child-adult and child-peer cognitive/learning worlds in order to develop an understanding of children's co-constructive 
processes of learning within the pre-school. 
  
AIMS: 
Our study aims to:identify the types of child-oriented and teacher-oriented groupings that characterize 
cognitive/learning activity ( 4 year olds in pre-school);describe the activities that children undertake within these 
groupings; and,assess these groupings for types of learning activity, cognitive challenge and social inclusion/exclusion. 
 
METHODOLOGY: 
Pre-schools were selected as characteristic early education settings in local communities in England and Italy. Ethical 
permission was granted before the study began. A total of 25 pre-school classrooms (children mean age was 4 years) 
were selected and observed during the summer term. Each classroom was visited 3 or 4 times, allowing for a 
representative sample of cognitive/learning activities. 
Instrument:  
ΨaŀǇǇƛƴƎϥ όYǳǘƴƛŎƪΣ .ƭŀǘŎƘŦƻǊŘ ϧ .ŀƛƴŜǎΣ нллнΤ нллсύ ŀƭƭƻǿŜŘ ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ƴǳƳōŜǊΣ ǘȅǇŜ ŀƴŘ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ 
groupings per classroom as children undertook learning activities. Each map provided group-level summarizes of: 
those involved in learning activities, types of activity, level of cognitive challenge and interaction. Groupings observed 
ŎƭŜŀǊƭȅ ŘƛŦŦŜǊŜƴǘƛŀǘŜŘ ōŜǘǿŜŜƴ ΨǘŜŀŎƘŜǊ-oriented' (defined as a grouping of children that undertook an activity with 
ǘƘŜ ǘŜŀŎƘŜǊ ǇǊŜǎŜƴǘύ ŀƴŘ ΨŎƘƛƭŘ-oriented' (groups undertook a teacher structured activity mainly without teacher 
presence). Within each grouping maps also identified: grouping size, gender and friendship composition; who 
composed the groups; whether an adult was present and his/her role; and quality of interaction and communication. 
A total of 103 maps identified 536 groupings. Analysis considered the total number of groups (N=536), and used 
descriptive and inferential statistics (Pearson Chi Square Analyses, Anova) to assess differences between groupings. 
 
FINDINGS: 
Teacher- and child-oriented groups: 
Observations found a clear distinction between teacher- and child-oriented groups. Teacher groups displayed an 
inclusive mix of sex (boys and girls) and friendship (friends and acquaintances) and were composed of 6-9 children 
interacting with the teacher on teacher-assigned tasks.  Child groups worked either individually or in small (2-3) 
groupings and were homogeneously composed of boys- or girls-only and were friends-only while they undertook 
teacher-assigned leaning tasks. Analyses found that children undertook their cognitive/learning activities in separate 
pedagogic worlds; a teacher-oriented world being interactive and inclusive and the child-oriented world being active 
and exclusive.  
Interaction/communication: 
Communication differed by teacher- and child-orientation. About 38% of teacher and child groups exhibited joint 
interaction with communication. Scaffolded interactions were most likely in teacher-oriented groups. 35% of activities 
exhibited parallel interaction. There was a high proportion of solitary activity without communication exhibited only in 
child-oriented groups. 
Activity: 
Teacher-oriented, inclusive groups undertook activities associated with preparation for entry to schooling (mid-high 
cognitive challenge). Child-oriented, exclusive groups undertook sex-differentiated activities; this exclusivity was also 
associated with different activities for male and female groups and different levels of cognitive challenge. Boys 
undertook mid-low cognitive challenge activities of large and small construction and scripted toys. Girls undertook 
mid-high and high challenge activities of art, 3Rs and pretend play. 
  
SIGNIFICANCE: 
Effective pre-schooling is said to draw upon teacher scaffolded interactions and inclusive pedagogy to promote 
cognitive/learning and preparation for primary school. Yet, our mapping analysis identified that much of children's 
cognitive/learning time is directed by teachers but undertaken without the presence of a teacher. Mapping of 
cognitive learning activities of 4 year-olds revealed much action and interaction within their groups, but these 
activities took place in two (separate) pedagogic worlds which characterized both England and Italy. The teacher-



oriented world was interactive and inclusive; groups composed of 6-9 children who worked with the teacher and 
included boys and girls, friends and acquaintances. Teacher-oriented groups undertook mid-high cognitive activities 
oriented towards preparation for entry to primary school. The child-oriented world was composed of groups that 
undertook teacher structured cognitive/learning activities; these groups were interactive but were limited in size and 
characterized by homogeneity of sex, friendship. Child-oriented activities had different gender orientations ς girls 
pursued school preparatory activities and boys pursued scripted actions with toys and manipulative objects. Gendered 
activities were also differentiated by level of cognitive challenge. 
  
²Ŝ ŜȄǇƭŀƛƴ ƭŜŀǊƴƛƴƎ ǿƛǘƘƛƴ ƛƴŎƭǳǎƛǾŜ ŀƴŘ ŜȄŎƭǳǎƛǾŜ ǇŜŘŀƎƻƎƛŎ ǿƻǊƭŘǎ ōȅ ŘǊŀǿƛƴƎ ǳǇƻƴ ΨŦƛǊǎǘ ƎŜƴŜǊŀǘƛƻƴϥ ŀŎǘƛǾƛǘȅ ǘƘŜƻǊȅΦ 
²Ŝ ƴƻǘŜ ǘƘŀǘ ŎƻƎƴƛǘƛǾŜκƭŜŀǊƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǿŜǊŜ ǳƴŘŜǊǘŀƪŜƴ ƛƴ ŀƴ ΨƛƴǘŜǊŀŎǘƛǾŜ ǎocial environment' but children's 
ƛƴǘŜǊŀŎǘƛƻƴǎ ǿŜǊŜ ΨƳŜŘƛŀǘŜŘϥ ōȅ ŎǳƭǘǳǊŀƭƭȅ ŘŜŦƛƴŜŘ ƻǊƛŜƴǘŀǘƛƻƴǎ ƻŦ ŎƘƛƭŘ-adult and child-peer groups. Moreover, as 
most pre-school children spend their cognitive/learning time away from the presence of a teacher, we suggest that 
interactive learning mediated in this socially exclusive context may characterize the orientation to learning that 
children are likely to carry into their primary school. We suggest that further studies are required to further ascertain 
how pre-school learning experience can be made more inclusive. 
 
PAPER PRESENTATION 
Studying the quality of communication in emerging self-managing student team companies over time 
Johanna Poysa-Tarhonen, University of Jyvaskyla, Finland; Jan Elen, Katholieke Universiteit Leuven, Belgium; Pasi 
Tarhonen, Honeywell Inc., Finland 
   
This paper looks at the development of the quality of communication in self-managing student team companies over 
time to better understand how relatively large student teams (n=16-19) gradually develop. In the study, shifting levels 
of interpersonal dynamics serve as indicators of the quality of communication in student teams. The study contributes 
to current knowledge by following a temporal perspective on change in groups and addresses unpredictability and 
complexity as a fundamental feature of teams' functioning. This research, reporting on four videotaped team 
meetings of three student teams, collected during their first year as entrepreneur students, utilizes a mixed method 
approach as a combination of quantitative analyses and qualitative interpretations by combining statistical and time-
series model identification methods (statistical process control) and qualitative content analysis. The results enabled 
accurate information of the significant patterns of interactions over the process and how these different patterns 
unfold in micro-level in teams. The results arising out of the study might be helpful for teachers/team coaches to craft 
targeted support for teams to better e.g. mitigate or prevent negative incidents or series of events to occur in the 
consequence of team development.   
   
  To better succeed and to stimulate employee commitment, an increasing number of modern knowledge-intensive 
work organizations are establishing teamwork-based working models and less hierarchical, self-managing working 
practices (Knights & McCabe, 2003). The self-managing work team can be characterized as a collective that has the 
authority to decide how members' efforts will be organized, monitored and managed to accomplish the team's work 
(Hackman, 1995; van der Vegt, 2010).    
   
This research examines three emerging, self-managing student team companies (co-operatives) within a business 
school context and specifically looks at the development of the quality of communication in these teams over time. 
The aim of the study is to better understand how relatively large teams (n=16-19) gradually develop. This 
understanding may be used to coach (beginning) self-managing teams in their learning process. In the study, shifting 
levels of interpersonal dynamics (Losada, 1999) over time serve as indicators of the quality of communication in 
student teams. The study contributes to current knowledge by following a temporal perspective on change in groups 
and addresses unpredictability and complexity as a fundamental feature of teams' functioning (e.g. Arrow et al., 
2004). It is expected that details of the nonlinear interactions in teams cannot be predicted and that patterns of group 
behaviour can best be studied by focusing on the evolution of group behaviour, e.g. by identifying changes in regard 
to the shifts to qualitatively different patterns of interactions in groups.      
 
Data were obtained from four videotaped team meetings of three heterogeneous teams, collected at regular intervals 
over their first academic year as entrepreneur students. Teams' meetings were videotaped using a 360?camera that 
allowed observations of all the participants simultaneously. To better understand emerging teams' performances a 
mixed method approach was adopted that implied the combination of quantitative analyses and qualitative 
interpretations. First, to study the quality of communication, the videotaped team meetings were coded at phrase 
level in regard to three pairs of variables (positivity/negativity, inquiry/advocacy, other/self) that Losada (1999; Losada 
& Heaphy, 2004; Fredrickson & Losada, 2005) had identified to imply significant qualities of communication in terms 
of interpersonal dynamics in business teams. Next, the mount of different pairs of variables was calculated and 



compared to ratios of high-, medium- and low-performance teams as identified by Losada (1999). This first phase of 
analysis marked each code with a time stamp. Second, the data was aggregated in one-minute intervals and time 
series analysis was conducted on these data. The one-minute interval ratios were first inverted and normalized to 
calculate the mean value of the combination of three abovementioned pairs of variables at points in time. To identify 
changes in the patterns of group interactions, the data were processed further by using statistical and time-series 
model identification methods (statistical process control, see e.g. Wheeler & Chambers, 2000; Oakland, 2002). The 
aim was to identify statistically significant states from the time series data that were biased strongly towards extremes 
(e.g. highly positive or negative states) or indicated statistically significant state changes (e.g. a clear change from 
positive to negative). Third, to fully understand teams' behaviours the extreme states and state changes were traced 
in the discussion data. These data served as meaning units to analyze the contents and actual meanings of 
communication among team members during the significant states (e.g. Graneheim & Lundman, 2004).      
 
The results showed that in all the three teams the quality of communication in regard to the interpersonal dynamics 
stayed relatively identical (medium-level) over the measurements if compared to Losada's (1999) classification into 
high-, medium- and low-performance business teams. In all the teams the results indicated clear state changes in 
teams' behaviours basically with respect to three forms of patterns: violations (uncontrolled variations in team's 
performances, be they positive or negative), continues flows of violations (oscillation behaviour) and (biased) trends 
(be they positive or negative). Interpretations in these qualitatively different patters exhibited regularities in terms of 
qualitative themes that had to do particularly with the beginning, self-organizing teams' functioning, such as the 
processes of coordination and self-organization (e.g. Druskat & Pescosolido, 2002), and the micro-practices of power 
in peer-led teams (e.g. Davis, 2008). The results enabled accurate information of the significant patterns of 
interactions over the process and how these different patterns unfold in micro-level in teams. This may be helpful e.g. 
for teachers/team coaches to craft targeted support and interventions for teams e.g. to mitigate or prevent negative 
incidents or series of events to occur in the consequence of team development.        
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PAPER PRESENTATION 
Individual and group level expressions of social skills as predictors of satisfaction & performance 
Michele Notari, PHBern, Switzerland; Baumgartner Adrian, PHBern, Switzerland 
 
The study looks for empirical answers to the following question: To what degree are self-rated individual social skills 
ŀƴŘ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǎƻŎƛŀƭ ǎƪƛƭƭǎ ǿƛǘƘƛƴ ƭŜŀǊƴƛƴƎ ƎǊƻǳǇǎ ǇǊŜŘƛŎǘƛǾŜ ŦƻǊ ƎǊƻǳǇ ƳŜƳōŜǊΩǎ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ƎǊƻǳǇ 
performance and quality of collaboration? Data collection took place in a project based learning curriculum of pre-
service teachers. Two questionnaires were used, one at the beginning and one at the end of the learning cycle which 
lasted for one semester. The investigation of 60 learning groups (N = 155 teacher training students) revealed the 



following results: Self-rated social skills on the individual level were for the most part non-significant predictors for the 
satisfaction with group performance and the quality of collaboration. A different picture emerged on the group level: 
Groups in which members show a high and/or amongst themselves homogeneous expression of specific social skills 
(i.e. exchange orientation, prosocial behavior, leadership) are more satisfied and collaborated better than groups with 
high and heterogeneous expressions of skills. 
 
Executive Summary 
Commonsense dictates that individual social skills are relevant ingredients for successful collaborative learning. 
However, we could find hardly any studies who tried to identify empirically and systematically the social skills most 
predictive of group performance and collaboration. Furthermore, those few studies have relied almost exclusively on 
the individual, neglecting that group success and collaboration is as much dependent on individual skills as on the skill 
configuration within the whole group. In our own study, we have chosen a project-based (PBL) learning curriculum as 
a context to analyze collaborative learning processes. In PBL learners have to organize themselves as a group, 
negotiate goals, assign responsibilities, communicate and resolve emerging conflicts (Eastman & Owens Swift, 2002). 
It is expected that students practice and refine these skills during the collaboration process (Peterson, 1997). 
Research design 
 
Research questions: 
Which individual social skills are associated with group process variables (i.e. satisfaction with performance and 
quality of collaboration) in a collaborative project-based learning setting? 
What configurations of social skills within learning groups (i.e. heterogeneous vs. homogeneous distribution and low 
vs. high expression of a skill) are associated with differences in group process variables? 
 
At the start of the PBL curriculum students completed a questionnaire (t1) self-assessing various social skills. 
According to Peterson (1997) and Heuermann and Krutzkamp (2003) the questions concerned perceptions of personal 
social skills. At the end of the project students were given a second questionnaire (t2) tapping their satisfaction with 
the course of the project and their judgement about the quality of collaboration during the project.   
Self-assessment of individual social skills (t1) 
The questionnaire contained 16 self-referential statements which students rated on a four-point scale (totally agree ς 
do not agree at all). The 16 statements were reduced to five factors using principal component analysis. The five 
ŦŀŎǘƻǊǎ ŜȄǇƭŀƛƴŜŘ ссΦф҈ ƻŦ ǘƻǘŀƭ ǾŀǊƛŀƴŎŜΦ !ƭƭ ŦŀŎǘƻǊ ǎŎŀƭŜǎ ƘŀŘ ŀŎŎŜǇǘŀōƭŜ ƛƴǘŜǊƴŀƭ ŎƻƴǎƛǎǘŜƴŎƛŜǎ ό/ǊƻƴōŀŎƘΩǎ !ƭǇƘŀύΥ 
exchange oriŜƴǘŀǘƛƻƴ όƛΦŜΦ ōŜƛƴƎ ŀōƭŜ ǘƻ ŎƻƻǇŜǊŀǘŜΣ ŎƻƳǇǊƻƳƛǎŜΣ ǊŜǎƻƭǾŜ ŎƻƴŦƭƛŎǘǎ ŜǘŎΦύΥ ό/ǊƻƴōŀŎƘΩǎ !ƭǇƘŀ Ґ ΦсурύΣ 
prosocial behavior: (Alpha = .600), initiative: (Alpha = .705), leadership: (Alpha = .627), assertiveness: (Alpha = .652). 
Group process variables (t2) 
Students rated six process variables (i.e. satisfaction with performance, efficiency of collaboration, clear division of 
ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΣ ŎƭŀǊƛǘȅ ƻŦ ƭŜŀŘŜǊǎƘƛǇΣ Ƴǳǘǳŀƭ ǎǳǇǇƻǊǘ ƎƛǾƛƴƎΣ ƎǊƻǳǇ ƘŀǊƳƻƴȅ ŀƴŘ ŀōƛƭƛǘȅ ǘƻ ōǊƛƴƎ ƛƴ ƻƴŜΩǎ ƛŘŜŀǎύ ƻƴ ŀ 
four-point scale (totally agree ς do not agree at all). 
Analyses 
In our research design individuals are nested within learning groups. As we were interested in the predictive power of 
individual level (level 1) and group level (level 2) variables on satisfaction and quality of collaboration, a multilevel 
analysis approach was pursued using the hierarchical linear modelling software HLM 16.2 (Raudenbush, Bryk & 
Congdon, 2004). This was done for all outcome variables for which the intraclass correlation coefficient (ICC) 
demonstrated significant level 2 variance (all other outcome variables were analysed with linear regression models). 
The basic regression equation was as follows: 
 
level 1: outcome = ?0 + ?1 (individual social skill) + r 
level 2: ?0 = ?00 + ?01 (mean social skill) + ?02 (SD social skill) +?03 (interaction mean x SD) +u0 
           ?1 = ?10 + u1 
 
The social skill expression on level 2 consisted of group members average skill level (mean), variability of skill level 
within groups (SD) and the interaction between mean and variability.   
Selected results  
Individual social skills as predictors of satisfaction and quality of collaboration 
 
Of the five social skills we investigated only two demonstrated predictive value. Students high in leadership skills saw 
their groups as less mutually supportive (B = -.18, p =.065) and students high in assertiveness thought they had been 
less capable of bringing their ideas into the project (B = -.31, p = .009). 
Configuration of social skills within groups as predictors of satisfaction and collaboration 
 



Members from groups in which the individual exchange orientation is high (mean) and at the same time 
homogeneously distributed (SD) report a more efficient collaboration (B = -2.77, p = .048) and a clearer division of 
responsibility (B = -2.32, p = .061) than other groups. Other meaningful effects were found for prosocial behavior and 
ƭŜŀŘŜǊǎƘƛǇΥ DǊƻǳǇ ƳŜƳōŜǊΩǎ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǇŜǊŦƻǊƳŀƴŎŜ ό. Ґ -2.04, p = .098) and with the efficiency of 
collaboration (B = -2.02, p = .033) is lower when prosocial behavior within the group is high but heterogeneously 
distributed. At the same time these groups show a clearer division of responsibility (B = -2.86, p = .030). Groups high in 
leadership skills (irrespective of the distribution of this skill) report more efficient collaboration (B = .55, p = .008) and 
a clearer division of responsibility (B = .35, p = .090). 
 
Conclusions 
The associations emerging on the individual and the group level were not identical which hints at the necessity of 
considering both. Groups in which most members show a high individual level of a specific social skill (i.e. exchange 
orientation, prosocial behavior, leadership) fare better than groups with low individual expressions of these skills. 
Detrimental to the group process seems to be an uneven distribution of a specific social skill combined with an overall 
high level of the skill within the group. Astonishingly not many effects on the individual level were related to 
satisfaction and quality of collaboration. This is evidence for the context-dependency of social skills (Rose-Krasnor, 
1997), i.e. whether a specific social skill is beneficial for collaboration in project-based learning depends on the group 
ƻƴŜ ƛǎ ǇƭŀŎŜŘ ƛƴ ŀƴŘ ƻƴ ǘƘŜ ǎƻŎƛŀƭ ǎƪƛƭƭǎ ƭŜǾŜƭǎ ƻŦ ƻƴŜΩǎ group members. 
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PAPER PRESENTATION 
Back and Forth between Reading and Writing: Experienced Teachers Study with Wiki 
Yael Poyas, Oranim College of education, Israel 
 
This research study examined three groups of teachers (N=52), studying literature in the Wiki environment, within the 
framework of an M.Ed. program at an academic college of education in Israel. The Wiki environment was chosen 
because it is interactive, hypertextual, collaborative, available hands-on, transparent to all those using it, and 
particularly appropriate in a textual environment. Learners' satisfaction with this method, their attitude to it, the 
speed of their writing, as well as the processes of the texts' formation were examined. The data were gathered by 
means of the Wiki features, and also derived from the participants' feedback and from the lecturer's ongoing notes in 
the field. The learners' satisfaction was generally on a high level, and the group's product was satisfactory; however, 
the students encountered difficulties that should be taken into account during the planning of Wiki-assisted teaching. 
The results reveal variance among the learners due to differences in their mother tongue and their cultural 
background; their willingness to accept the Wiki enviroment's characteristic features was influenced by their specific 
professional perspective, previous learning habits, and by the prevalent academic norms. The way the topics for 
writing were chosen affected the process by which the written texts were finalized.  
 
The paper analyzes findings of a three-year research of Wiki-assisted teaching. The Wiki environment is interactive, 
cooperative and multimodal, enabling collaborative writing of texts among participants, as well as follow-up of the 
written product's development and each learner's contribution. The integration of Wiki environments and a 'Wiki 
pedagogy' (Ruth & Houghton, 2009) is rapidly gaining ground in institutions of higher education. When using ICT, two 
cultural factors, among others, must be taken into account: a) the learners' perceptions of teaching and learning 
(Alsunbul, 2001; Farabaugh, 2007; Wang & Beasley, 2008); b) academic norms regarding knowledge (Lyndsay, 2006; 
Wang & Beasley, 2008).             The present study examined the impact of learners' characteristics on their readiness 
to accept Wiki pedagogy features, in three courses for teachers during three consecutive years.   
 
The Study Participants:  
The groups of teachers were taking M.Ed. literature courses in the years 2007-2009. Most of the learners in the three 
groups were women, reflecting the situation among teachers in Israel as a whole. The learners' age ranged from 26 to 
63 years, while half of them were over 41 years old. groups200720082009Arabs972Jews101410Total192112 Apart 
from the national and linguistic variance, the teachers shared other characteristics such as experience in the field, 



commitment to their workplace, a relatively advanced age, and the teaching of humanities and social studies. 
Description of the courses: The class work was mostly whole group discussions in Hebrew. The aims of Wiki 
integration were the following: a) to encourage a literary discussion with maximum participants; b) to increase 
collaboration among colleagues; c) to turn learners' interpretations into a subject of study in the course; d) to develop 
a motivating group project. The task: The task in the three courses was identical - to write an entry about a selected 
topic, connected to the literary work studied, relating it to entries written by colleagues, supplementing or expanding 
them. The tasks differed in the following preconditions: the way the topics were chosen ς by the lecturer or by the 
learners; the levels of involvement in the processes of assessment ς mere recommendation to assess colleagues' work 
or an explicit request do so.  
 
Research questions: 1. What patterns of the teachers' use of Wiki were exposed, in relation to their age, culture and 
mother tongue and task characteristics? The hypothesis was that the younger Hebrew speaking teachers would 
collaborate earlier than others. 2. Which attitudes did the teachers display to the writing and the study in the Wiki 
environment? The hypothesis was that the culture of teaching at their schools and in academia would influence the 
experience and the attitudes, as well as the level of difficulty the learners encountered. Data collection: The data were 
gathered from three sources: 1. Data provided by the Wiki environment. 2. Feedback by the participating teachers. 3. 
The lecturer's reflective diary.a) The Wiki environment provided information about the dates when the participants 
contributed to the editing of the entries and the 'discussion' pages.  b) The entries were surveyed at three different 
points of time throughout the course, to examine the development of the writing, adherence to the subject of the 
entry and amount of information included, their organization and structure, and the number of links to their 
colleagues' pages and to other Internet pages.c) The 'discussion' pages were examined to ascertain a) the participants 
and b) the contents of the feedback. d) The written and oral feedback provided by learners throughout the course 
enabled an exploration of the learners' attitudes.   
 
Findings and Discussion  
Most learners expressed satisfaction with the activity in the Wiki environment (87%). Reasons mentioned: 1. The 
ongoing connection between the writing process and the lessons increased involvement during the course. 2. 
Exposure to colleagues' entries, provided food for thought. 3. Comments, written on the 'discussion' pages, helped 
and guided writing.Learners mentioned they were proud of contributing to knowledge beyond the limits of the 
specific course (60%). The preliminary apprehension at the Wiki transparency was replaced by a sense of sharing: you 
are not alone in the Wiki environment. Age and professional status: Unlike our hypothesis, teachers' age was not a 
decisive factor in their willingness to participate in the Wiki environment. It was affected more strongly by their 
perception of themselves as teachers with a social status and authority: They said it was not appropriate for them to 
reveal the process of their writing and partial work.  Academic culture: The study confirmed our hypothesis that long-
term academic habits of learning and teaching would affect participants' writing. Academic norms influenced their 
willingness to guide and criticize their colleagues' work. Evaluation was perceived as the lecturer's role. When 
required to react, the learners avoided criticizing their colleagues' entries on the 'discussion' pages. Most of the 
learners (80%) mentioned that they wished to preserve the exclusiveness of their entries and to prevent colleagues' 
intervention in their pages.  Culture and language: Approximately half of the Arab learners postponed their activity in 
the Wiki environment and were in need of linguistic assistance in the editing of their entries. Some of them said they 
felt helpless when facing the multidirectional and unstructured task, which demanded interpretive daring - more so 
than their Jewish colleagues.  Choice of topic: The way topics were chosen affected the pace and process of writing. 
When topics were learners' choice, learners began writing more rapidly and enthusiastically, but slowed down during 
the course, owing to new challenges arising in the group's discussions and in colleagues' entries. When topics were 
lecturer's choice the stage of entry took longer and the writing became more assiduous towards the end of the 
course. This affected the likelihood of exploiting the learners' entries during classroom discussions.            The findings 
show that when teaching in the Wiki environment cultural, linguistic and professional components should be taken 
into account.    
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PAPER PRESENTATION 
Global Learning Environments ς Integrating Virtual and Actual Sites for Teaching 
Ken Stevens, Memorial University, Canada; Barbara Craig, Victoria University, New Zealand 
 
Teachers are increasingly likely to teach in the spaces between schools as well as within the institutions to which they 
are appointed. Moreover, teachers are interacting with learners beyond the confines of the traditional school day. 
Teachers in some parts of the world are providing instruction beyond traditional classrooms in networks of schools 
that are located beyond major centres of population. In other places they are collaborating in networks of schools in 
inner city urban communities. Small, geographically isolated and large inner city urban schools alike are finding new 
opportunities in a global networked society.  Using new digital technologies (Web 2.0) in the delivery of teaching and 
learning creates possibilities for teachers today to network and collaborate beyond their institutional walls (Granic, 
C'ukusic & Walker, 2009; O'Brien, Varga-Atkins & Qualter, 2008).  Research on rural and urban learning networks is 
based on the convergence of two conceptual frameworks: (i) open and closed schools and (ii) horizontal and vertical 
integration. The convergence of these two frameworks guides the transfer of knowledge and skills from teacher 
education designed for teaching in traditional, physical, classrooms to include virtual teaching and learning   based on 
a matrix of conceptual, pedagogical, technological and organizational change (Stevens, 2007). A process of teacher 
education is outlined in which teachers are prepared for the integration of actual (or physical) classes with virtual 
learning environments as schools are networked. The implications for teaching and learning in a global networked 
society have institutional, policy, financial and pedagogical implications.  
 
     This research is based on the convergence of two conceptual frameworks: (i) open and closed schools and (ii) 
horizontal and vertical integration. The convergence of these two frameworks will guide the transfer of knowledge 
and skills from traditional teacher education, focused on single classrooms, to open learning environments that 
include both inter-institutional teaching and learning and local and global community engagement. The two 
frameworks will be interpreted within a matrix of conceptual, pedagogical, technological and organizational change 
(Stevens, 2007).      Schools as we have known them are autonomous institutions with their own teachers, their own 
students and their own cultures. Schools in each community to a considerable extent duplicate what schools are doing 
in other communities with students being taught by teachers assigned to teach face to face to whole classes, small 
groups and, in some cases, individually. There is nothing remarkable about this model of the school and it is an 
accepted part of the global educational landscape. Perhaps the most remarkable feature of this model of the school is 
that it remains largely unchallenged. This will be considered to be a "closed" model of the school. The "open" model is 
based on schools academically and administratively integrating with one another and with other institutions for at 
least part of a school day. Information and communication technologies facilitate the linking of classes in schools to 
share teaching, learning and resources. New digital technologies encourage learners to take control of their own 
learning, connecting them to experts locally and globally and allowing participation in virtual spaces. The open model 
challenges the closed model of the school by questioning the need for appointing all teachers to schools, rather than, 
in appropriate cases, some teachers being appointed to networks of schools (Ertl & Plante 2004). It questions the 
appropriateness of learners engaging solely with their peers within their own, physical classrooms and, it questions 
the very notion of a school itself. The open model of the school is grounded in the application of information and 
communication technologies to teaching and learning and the construction and deconstruction of virtual classes. In 
the open model of the school teaching and learning takes place electronically between as well as in classrooms. In the 
open model teaching and learning involves collaboration and connections between students, between students and 
teachers, students and experts, and, more often than not, beyond the confines of their own classrooms, their own 
school and their own country. In the closed model, teaching takes place only in classrooms.    
    
The electronic linking of schools across dispersed sites to create academically and administratively integrated 
educational structures that support traditional, on- site teaching and learning, can be conceptualized as "horizontal 
integration" (Stevens & Stewart, 2005).  By extending this model at the local or community level through connecting 
digitally with selected homes, services, libraries and businesses, "vertical integration" can be achieved.  By vertically 
integrating homes into sites (local schools) that are horizontally integrated into federated teaching and learning 
structures (school district intranets), intellectual and skill capacity building can be leveraged.  This model challenges 
the traditional concept of the school that is open only certain hours of the day and certain weeks of the year.   
 
There are implications of the shift from closed to open classes and in the horizontal and vertical integration of schools 
for global learning (Barab, et. al., 2001). Schools can be extended in terms of time, space, organization and capacity. 



This will be demonstrated on the basis of New Zealand research in inner city urban environments (Craig & Coman, 
2009) and from Canadian research in rural communities (Hawkes & Halverson, 2002; Stevens & Stewart, 2005).  The 
New Zealand research considers the pedagogical advantages of aggregating 6 urban high schools into a learning 
network and connecting them to wider opportunities through a bridge onto the Kiwi Advanced Research and 
Education Network (KAREN].   
 
There are implications for the professional education of teachers for schools that have the capacity to engage with 
global learning environments (Green & Hannon, 2007; Lai, 2005; Scardamalia & Bereiter, 2006).  New Zealand and 
Canadian research identifies specific technology gaps, teacher preferences for training approaches as well as new 
ways of relating to learners, to learners' parents, to networks and to communities that have implications for teacher 
professional development. Five implications will be analyzed in concluding this paper and will, hopefully, generate 
discussion that will inform current and future research.   
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PAPER PRESENTATION 
hǾŜǊŎƻƳƛƴƎ ǘƘŜ ¦ƴǎƘŀǊŜŘ YƴƻǿƭŜŘƎŜ .ŀǊǊƛŜǊ ōȅ CƻǎǘŜǊƛƴƎ !ǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ tŀǊǘƴŜǊǎΩ aŜǘŀ-Knowledge 
Tanja Engelmann, Knowledge Media Research Center, Germany; Friedrich W. Hesse, Knowledge Media Research 
Center, Germany 
 
The present experimental study focuses on two problems occurring in computer-supported collaborative learning 
situations: First, it has been empirically proven that groups mainly discuss shared information, that is, information that 
is already known to all group members, while unshared information, that is, information that is known to only one 
member, is often neglected. However, such unshared information could be task-relevant. Therefore, taking unshared 
information into consideration should be fostered. Second, Wegener's theory of transactive memory system points 
out that groups perform better when the group members are informed about their collaborators' knowledge. 
However, acquiring correct knowledge about what others know is difficult. An approach for solving these two 
problems is introduced which provides the group members with the collaborators' meta-knowledge structures and 
underlying information by means of digital concept maps. The study compares 20 triads with spatially distributed 
group members that had access to their collaborators' meta-knowledge maps with 20 triads collaborating without 
these maps. Results on overcoming the unshared knowledge barrier showed, as expected, that the triads being 
provided with such maps started sooner to discuss unshared information, applied more of their collaborators' 
unshared information, and processed unshared information more deeply. Results on fostering group performance, 
however, demonstrated in contrast to Wegener's theory that being informed about the collaborators' meta-
knowledge is not sufficient to increase computer-supported collaborative problem-solving. These results are discussed 
with regard to the results of comparable prior studies that had provided the group members additionally with their 
collaborators' concrete task-relevant knowledge.  



 
Collaboration over distance becomes increasingly important. However, computer-supported collaboration still causes 
a lot of problems. Beside all the problems occurring in group situations, the group members also have to deal with 
problems of computer-support. The present empirical study focuses on two problems:First, empirical studies (e.g., 
Stasser et al., 1995) demonstrated that groups mainly focus their discussion on shared information, that is, 
information that is already known to all group members, while unshared information, that is, information that is 
known to only one member, is often neglected. However, such unshared information could be task-relevant. 
Therefore, taking unshared information into consideration should be fostered. An effective approach for solving this 
communication bias is role allocation (e.g., Stasser et al., 2000): Each group member is allocated to a role and is 
explicitly informed about the collaborators' expertise. In the present study, a different approach was investigated that 
makes the collaborators' expertise salient by fostering awareness regarding the collaborators' meta-knowledge 
structures and underlying information.Second, not knowing what the others know causes collaboration problems 
(Engelmann & Hesse, 2010). According to Wegner (1986), a transactive memory system provides a group with 
information about where in the group, that is, in which individual memory, specific knowledge is stored. Via 
communication a group member has access to the collaborators' knowledge. Empirical results showed that an 
effective transactive memory system increases group performance (e.g., Liang et al. 1995). Although, it is important to 
know what the collaborators know, it is not easy to acquire such knowledge, especially for newly formed groups 
participating in a computer-supported collaboration. A proven approach for a solution to this problem is to provide 
the group members access to the representations of the collaborators' knowledge and its underlying information by 
means of digital concept maps (e.g., Engelmann & Hesse, 2010). However, to date, it is not clear whether this tool for 
fostering knowledge and information awareness is effective because it makes the collaborators' concrete task-
relevant knowledge available or because it makes the collaborators' meta-knowledge available. According to 
Wegener's theory of transactive memory system, it should be sufficient to be informed about the others' meta-
knowledge to increase the group performance. Therefore, in the present study, a tool for fostering awareness 
regarding the collaborators' meta-knowledge structures is investigated with respect to its effect on computer-
supported collaborative problem-solving.In the present empirical study, 20 triads with spatially distributed members 
who had access to their collaborators' meta-knowledge and underlying information both represented in digital 
concept maps were compared with 20 triads collaborating without seeing their collaborators' maps. Participants were 
120 university students from different fields of study. The gender composition in the triads between the conditions 
was constant and the acquaintance among the group members was controlled. The group members were required to 
rescue a fictitious kind of spruce forest. The information units were evenly distributed among the three group 
members. Each participant had access to several unshared information units and with one member or with both 
members shared information units. After an individual phase in which each group member was asked to become 
familiar with her/his own knowledge and information, both represented via a digital concept map, they were 
requested to collaborate to solve the problems. To do this they had to compile their knowledge and information by 
creating a group concept map. Only in this collaborative phase were they able to speak with each other by using 
Skype. In the control condition, the group members had access to both their own working window containing their 
own knowledge and information, as well as to their shared working window for creating the group map. In the 
experimental condition, the group members had additionally access to their collaborators' working windows 
containing their collaborators' meta-knowledge structure and underlying information.Results on overcoming the 
unshared knowledge barrier showed, as expected, that the triads having been provided with the collaborators' meta-
knowledge maps started sooner to discuss unshared information, applied more of the collaborators' unshared 
information, that is, they included more often unshared information of their collaborators in the group map, and 
processed unshared information more deeply. In contrast to our hypotheses, being informed about the collaborators' 
meta-knowledge is not sufficient to foster computer-supported collaborative problem-solving. The conditions did not 
differ regarding the group performance, although the results of the group maps analyses indicate that the two 
conditions used different strategies while creating their maps. To sum up, having access to the collaborators' meta-
knowledge structures fosters sharing of unshared information and leads to better processing and application of 
unshared information. In addition, it results in the use of a different strategy regarding group map creation. However, 
in contrast to Wegener's theory of transactive memory system, the results gave evidence that it is not sufficient to 
know who knows what in the group, that is, to be informed about the others' meta-knowledge in order to increase 
group performance in computer-supported collaborative problem-solving tasks. These results are discussed with 
regard to the results of prior studies that provide the group members additionally with their collaborators' concrete 
task-relevant knowledge.Further analyses and studies are planned for finding the reasons for why knowing the 
collaborators' meta-knowledge is not sufficient.  
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In quest of a framework for blending physical and virtual manipulatives in science experimentation 
Georgios Olympiou, University of Cyprus, Cyprus; Zacharias Zacharia, University of Cyprus, Cyprus 
 
In this study we aimed to investigate the effect of experimenting with Physical Manipulatives (PM), Virtual 
Manipulatives (VM), and a blended combination of PM and VM on undergraduate students' understanding of 
concepts in the domain of Light and Color. A pre-post comparison study design was used for the purposes of this study 
that involved 70 participants assigned to three conditions. The first condition consisted of 23 students that used PM, 
the second condition consisted of 23 students that used VM, and the third condition consisted of 24 students that 
used the blended combination of PM and VM. In the case of the blended combination, the use of VM or PM was 
selected based on whether it provides an advantage/affordance that the other medium of experimentation (PM or 
VM) cannot provide. All conditions used the same inquiry-oriented curriculum materials and procedures. Conceptual 
tests were administered to assess students' understanding before, during, and after teaching. Results revealed that 
the use of the blended combination of PM and VM enhanced students' conceptual understanding in the domain of 
Light and Color more than the use of PM or VM alone. 
 
Aims  Recent research studies have documented the need for the development of a framework that portrays how 
Physical Manipulatives (real world physical/concrete material and apparatus) and Virtual Manipulatives (virtual 
apparatus and material that exist in virtual environments, such as computer-based simulations) could be combined in 
order to enhance students' learning through science experimentation (Authors, 2010; Jaakkola et al., 2010). The 
purpose of this study was to contribute towards the development of such framework. Specifically, we set as our 
learning objective the improvement of students' conceptual understanding and proceeded with the development of a 
framework that blends PM and VM affordances/advantages according to the effect they have on students' conceptual 
understanding. In doing so, we identified through prior research the PM and VM affordances that were found to 
support students' conceptual understanding and created blended combinations of PM and VM for all of the study's 
experiments. The research question of this study was: Should the use of a blended combination of PM and VM be 
preferred over the use of PM or VM alone, when the enhancement of students' conceptual understanding through 
laboratory experimentation is at task?   
 
Methodology  
A pre-post comparison study design was used for the purposes of this study that involved 70 undergraduate students, 
who were enrolled in an introductory physics course that was based upon the Physics by Inquiry 
curriculum(McDermott et al.,1996). The participants were randomly separated into three conditions. The first 
condition was assigned 23 students to use PM, the second condition was assigned 24 students to use VM, and the 
third condition was assigned 24 students to use the blended combination. The students in all conditions were 
randomly assigned to three-member groups as suggested by the curriculum of the study. Blending PM and VM was 
based on each mediums' unique advantages/affordances that were identified through prior research. In other words, 
PM or VM were selected whenever they had an affordance/advantage over the other medium for each one of the 
experiments involved in this study. The combination, as such, varied across the study's experiments according to the 
learning objectives that each experiment aimed to serve.  The curriculum used in this study involved the 3 sections of 
the module of Light and Color of thePhysics by Inquiry curriculum, namely, introduction to light and shadows, colors in 
painting and colored light. As far as the material/manipulatives used for conducting the experiments of the 
curriculum, the use of PM involved physical material, whereas, the use of VM involved the Virtual-Lab Optilab (see 
Figure 1; Hatzikraniotis et al., 2007). The duration of the study was 13 weeks. All conditions were facilitated in the 
same laboratory environment that hosts both conventional equipment and a computer network arranged at the 
periphery. Students met once a week for one and a half hour. The time-on-task was the same for all conditions. 
INSERT FIGURE 1 ABOUT HERE Previously validated conceptual tests were administered to assess students' conceptual 
understanding before, during and after the study (see Figure 2). All tests contained open-ended questions, which were 
scored and coded blind to the condition in which the student was placed. The reliability measures were above 0.93 



across all tests. INSERT FIGURE 2 ABOUT HERE The data analysis involved both quantitative and qualitative methods. 
The quantitative analysis involved: (a) one-way ANOVA for the comparison of the pretest scores of the three 
conditions on each test, and (b) one-way ANCOVA for the comparison of the posttest scores of the three conditions on 
each test. The qualitative data analysis focused on identifying and classifying students' conceptions concerning light, 
shadows, colored paint and colored light. The analysis followed the procedures of open coding (Strauss & Corbin, 
1996).   
 
Findings and Discussion  
The ANOVA procedure indicated that the three conditions did not differ in pretest scores across all of the study's tests. 
However, the ANCOVA procedure revealed differences among the study's three conditions. Bonferroni-adjusted 
pairwise comparisons suggested that students' posttest scores in the PM alone and VM alone conditions were 
significantly lower (pLight & Color concepts that were introduced through the curriculum material of this study, more 
than the PM or VM conditions did. The qualitative analysis confirmed the findings of the quantitative analysis. 
Specifically, the PM&VM condition was found to have, in all posttests, the highest prevalence for each scientifically-
accepted conception and the least for each misconception. The fact that the use of a blended combination of VM and 
PM, which is grounded on a framework similar to the one developed in this study, appears to be more conducive to 
learning through laboratory experimentation than the use of PM and VM alone, challenges the already established 
norms concerning teaching and learning through experimentation in the science classroom. Specifically, it challenges 
the laboratory experimentation as we experienced it through PM or VM, in a way that calls for its redefinition and 
restructuring, in order to include blended combinations of VM and PM.  
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The goal of the experiment presented in this paper was to test whether mental model building from animations could 
be improved by using external simplified representations of the dynamic process, such as static key frames are in 
ŜŦŦŜŎǘ ΨǎƳŀƭƭ ǎŎŀƭŜ ƳƻŘŜƭǎϥόWƻƘƴǎƻƴ-Laird, 1998). We chained similar or different pairs of representations to examine 
the effect of various couplings on learning from a complex animation of an upright piano mechanism. Across a 
presentation, the presence and temporal location of a series of static pictures showing the key step of the dynamic 
process and of the animation were manipulated. Four versions of the presentation with different representational 
couplings were compared across four groups in a learning task given to 82 participants. In each version, information 
was delivered in two learning stages. In the first version, a series of 6 Static pictures (St) depicting key steps of the 
mechanism were simultaneously presented during the learning stage 1 then followed by presentation of the 
Animation (An) during the learning stage 2: St+An. In the second version, the presentation order was reversed An+St. 
The two other versions were controlled modalities using a single format, respectively St+St and An+ An. Results of 
comprehension post-tests indicated significantly higher mental model scores the dual format versions than for the 
single format versions. The findings are discussed in terms of working models. 
 
Building internal 'runnable' mental models (Mayer, 2005) that are of high quality from an external animation requires 
managing high levels of processing demands. Johnson-Laird (1998) argued that in order to be manipulable in working 
memory, mental models need to be "simplified representations" or "small-scale models" of the external world. The 
experiment presented in this paper examined whether the building of mental models from animations could be 
improved by chaining them with external simplified representations of the dynamic referent content. Previous studies 
have used simplified formats such as a series of static pictures or animation segments to depict the key steps of an 



animation (e.g. Kriz & Hegarty, 2007; Arguel & Jamet, 2008; Rebetz, & al., 2009; Béêtrancourt & Morand, 2010). 
However, in most studies, key steps were presented alone (with text), or at the same time as the animation. Results 
were not consistent, showing no or slight comprehension differences between the tested versions.In this study, we 
used an alternative approach to test the effect of the presentation of simplified external representations, on learning 
from a complex animation. We manipulated the presence and the temporal location of (i) a series of static pictures 
and (ii) the corresponding animation. A complex animation of an upright piano mechanism was used without text 
(Figure 1).   Four pairings of presentations were compared. In each presentation, the information was delivered in two 
learning stages. In the first version, a series of 6 Static pictures (St) depicting key steps of the mechanism were 
simultaneously presented during the learning stage 1 then followed by presentation of the Animation (An) during the 
learning stage 2: St+An. In the second version, the presentation order was reversed An+St. The two other versions 
were controlled modalities using a single format, respectively St+St and An+ An. Higher quality mental models were 
predicted in the St+An, and to a less extent in the An+St condition, than in the single format conditions. In the St+An 
condition, we expected that in the first learning stage, learners would build a mental model of the mechanism 
operation by making inferences between the static key steps via active comparison and mental manipulation of  the 
various pictures in the series. In the second learning stage, learners would use the presented animation to check this 
mental model. Feedback from the animation would allow them to adjust their representation previously built in stage 
one. In the An+St condition, learners could apply a first model built in the learning stage one to perform inferences 
between the static pictures in learning stage two. In the single format conditions, there are no such opportunities to 
'test' the first-stage mental model against an alternative representation.  
 
Method 
After testing for spatial abilities and prior knowledge, the 82 participants (undergraduate students) were randomly 
assigned to four groups (two dual-format and two single-format conditions). The material was composed of a series of 
static pictures and an animation of the upright piano mechanism. During the learning period, each participant studied 
how the piano mechanism worked from the depictions provided. Total learning time was fixed at 3'30", with 1'45" for 
each stage (An or St) of the learning session. A cross movement post-test was a direct measure of the recall of the 
local motion of each component. On a single picture of the upright piano, learners moved crosses on the screen using 
the computer mouse to show the direction and amplitude of each piano component's movement. The second post 
test was a comprehension measure of the quality of the mental model of the piano operation. Participant had to write 
a precise explanation of 'what happens for each component of the piano when a pianist presses the key and then 
releases it'. Results Figure 2 shows the performance (% of correct answers) for each post-test.   test and mental model 
quality test, for each type of presentation.A repeated measures ANOVA showed mainly a significant interaction 
between the type of presentation and the two post-tests, F(3,78) = 6.52, p Univariate analysis showed a significant 
effect of the type of presentation for the mental model score, F(3,74) = 4.44, p = .006, Eta square = .15. Scores for 
St+An  and An+St were higher than scores for St+St and An+An, F(1,74) = 10,01, p = .002. Univariate analysis for the 
local motion score showed no effect of the type of presentation, F(3,74) = 0.85, p = .046, Eta square = .03.  
 
Discussion and future work In learning from animation, the use of manageable representation of the dynamic process 
improves mental model building quality. We showed that dual external format presented sequentially were more 
efficient than single format. "Small-scale models" such as static key frames, should not be used as substitutes instead 
of animations, but as "working models" to learn more from animations. In future work, eye tracking recording will be 
used in order to investigate how learners "work-with" dual versus single formats. 
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In contrast to cognitive factors, emotional variables are rarely discussed in multimedia learning research. However, 
emotions can affect cognitive processing and are assumed to affect learning mediated through motivation, learning 
strategy use and the use of cognitive resources (e.g., Pekrun, 1992). Based on a study by Um, Song, and Plass (2007), 
we examined the effects of positive emotions on learning. Additionally, we investigated motivational and cognitive 
factors mediating the effect of emotions on learning. As Um et al. (2007) further showed that an appealing design of a 
multimedia learning material may induce positive emotions in learners, we applied a 2x2-design, using both a mood 
induction procedure and the design of the learning material as methods to manipulate the learners' emotions. The 
results indicate that an appealing design was able to induce positive emotions and facilitate comprehension. In 
contrast to Um et al.'s (2007 study, transfer performance has not been affected by positive emotions or design. A 
further analysis on the mediating motivational and cognitive factors aims at providing insight on the effects of 
emotions on learning. 
 
  Theoretical framework   
Research on multimedia learning so far has mainly focused on cognitive factors, especially on balancing the amount of 
cognitive load induced by the design of the learning environment (e.g., Mayer, 2009; Plass, Moreno, & Brýnken, 2010). 
Emotional factors however, have so far largely been neglected, although they have been shown to affect cognitive 
processing and problem solving (e.g., Bless, 2001; Isen et al., 1984). The cognitive-motivational model (Pekrun, 1992) 
further predicts learning effects of emotions that are mediated by cognitive and motivational mechanisms such as 
intrinsic motivation, learning strategy use and the use of cognitive resources. In the context of multimedia learning, 
Um, Song, and Plass (2007) showed that positive emotions during learning facilitated intrinsic motivation as well as 
comprehension and transfer performance. Their results further indicate that an aesthetically more appealing design 
may induce positive emotions compared to a less appealing one. In the present research aimed to replicate and 
extend that study we explore the effect of an aesthetically appealing design on learners' emotions, and the effect of 
emotions on motivation and learning. In accordance with the cognitive-motivational model on the effects of emotions 
(Pekrun, 1992), we further introduced learning strategy use and task-irrelevant thinking as dependent variables as 
there are assumed to mediate the effects of emotions on learning.  Methodology  Design   
A 2x2 factorial design was applied, manipulating the participants' emotions externally to the learning task by 
presenting short films in the beginning of the study (positive vs. neutral) or internally by varying the design of the 
learning material (positive vs. neutral). The neutral learning material was designed in a black and white layout, 
whereas the positive learning material featured warm colors and baby face cues.   
 
INSERT_TABLE_1  Data Sources   
The participants were 121 college students (85.3% female). The mean age was 21.98 years (SD=2.13). The participants 
were randomly assigned to the 4 treatment groups: positive emotions/positive design (PEPD, n=31), positive 
emotions/neutral design (PEND, n=30), neutral emotions/positive design (NEPD, n=30), neutral emotions/neutral 
design (NEND=control, n=30).   
 
Materials   
A multimedia learning environment on immunization served as learning material (positive or neutral design; Um et al., 
2007). Online questionnaires included the Positive Affect Schedule (PAS) from the Positive and Negative Affect 
Schedule (PANAS) to assess the participant's emotional state, a 7-item-scale to assess intrinsic motivation, 23 items for 
learning strategy use, 15 items on task-irrelevant thinking as well as a learning test including comprehension and 
transfer tasks.    
 
Procedure   
After a short instruction, the participants were presented either the positive or the neutral film in order to externally 
induce emotions and answered the PAS. This was followed by the learning period (positive or neutral design). The 
participants then answered the PAS for the second time, the intrinsic motivation-, learning-strategy- and task-
irrelevant-thinking-scale and the learning test.  Results  Manipulation Check   
A ONEWAY ANOVA revealed a main effect for the external emotion induction on the PAS, F(1, 119)=13.60, 
p&eta;³=.10. Participants who were presented the positive film reported more positive emotions than subjects who 
watched the neutral film.    
INSERT_TABLE_2  Does an aesthetic design of a multimedia learning material induce positive emotions?   
ANOVAs for repeated measures on the PAS scores (after film, after learning) of each experimental group showed that    
·         externally induced emotions decreased over time (PEND-group: F(1, 29)=26.57, p&eta;³=.48),   
·         an aesthetic/positive design helped to maintain positive emotions (PEPD-group: F(1, 30)=2.08, p=.16),   



·         positive emotions were induced by the aesthetic design of the learning material (NEPD-group: F(1, 29)=5.57, 
p=.03, &eta;³=.16),   
·         the control group remained at a neutral emotional level (F(1, 29)=.21, p=.65).   
Therefore, an aesthetically appealing design seems to facilitate positive emotions during learning.  Do positive 
emotions facilitate learning outcomes?   
A two-factor ANOVA revealed no main effect for positive emotions on comprehension, F(1, 117)=.91, p=.34. However, 
it showed a main effect for design on comprehension, F(1, 117)=7.00, p=.01, &eta;³=.06. Learners that were presented 
an aesthetically appealing learning material performed better on comprehension tasks than learners that were 
presented with a neutral design. Further, a second two-factor ANOVA indicated neither a main effect for positive 
emotions on transfer, F(1, 117)=3.65, p=.06, nor a main effect for design on transfer, F(1, 117)=.02, p=.85. Hence, the 
four groups did not differ in their transfer performance.  Do cognitive and motivational factors mediate the effect of 
emotions on learning?   
 
Preliminary correlational analyses showed relations between the learner's emotions and motivation, learning 
strategies as well as task-irrelevant thinking. Further, multiple regression models indicated an effect of these variables 
on comprehension and transfer. We did not provide any numbers yet, as we are going to analyze these relationships 
using structural equation modeling and present the results.    
 
Discussion   
In sum, the results of the study indicate that the presentation of an aesthetically appealing learning material may 
induce positive emotions and facilitate comprehension. A facilitating effect of positive emotions and design on 
transfer as reported by Um et al. (2007) could not be fully replicated in the presented study. Both studies however, 
show first evidence that emotional factors may play a decisive role in multimedia learning and should therefore been 
taken into account when designing multimedia learning materials. Further, SEM-analyses are going to provide insight 
in mediating factors between emotions and learning. More research is needed to examine the role of emotions in 
complex learning processes, and appropriate aesthetic design factors for an emotional multimedia design.    
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An important competence of medical doctors is the communication with patients, especially in breaking bad news 
(BBN) situations. Protocols like SPIKES (Baile et al., 2000) provide steps how to appropriately communicate BBN 
situations. According to common competence definitions, it is not sufficient to have knowledge on the SPIKES. In 
addition, the application of knowledge (including the underlying motivation) is necessary as well. Worked-out 
examples have been broadly applied to support acquisition of applicable knowledge and learners are usually highly 
motivated to learn with worked-out examples. Research has shown that especially self-explanations during learning 
with worked-out examples are related with learning. Self-explanations have been successfully triggered by adding 
gaps into the worked-out example and ask learners to anticipate the next steps. Videos can be used as worked-out 
examples especially when no predetermined solution is available In our sudy 159 medical students learned the 
complex skill of delivering a cancer diagnosis which is linked to coping with negative emotions. We examined the 
effect the completeness of video-based worked-out examples (complete vs. with gaps) on knowledge acquisition, 
motivation and complex skill acquisition regarding BBN. We found a positive effect of the video-based worked-out 
example in general on motivation but not on knowledge acquisition. Furthermore, students that worked with 



incomplete worked-out examples (with gaps) were significantly better in the complex skill of BBN than those who 
worked with complete worked-out examples. 
 
An important competence of medical doctors is to adequately communicate with patients, especially in breaking bad 
news (BBN) situations. Protocols like SPIKES (Baile et al., 2000) provide steps how to communicate BBN situations. 
According to competence definitions it would not be sufficient to have knowledge on the SPIKES. In addition, the 
application of knowledge (including the underlying motivation) is necessary as well. However, situations like BBN are 
connected with negative emotions that may reduce the motivation to perform the learned skill. Medical doctors who 
feel high anxiety or shame regarding BBN may rather try to be quick and superficial instead of prudent. Worked-out 
examples have been broadly applied to support acquisition of applicable knowledge and learners are usually highly 
motivated to learn with worked-out examples. They can serve as expert models and are especially helpful to enhance 
problem solving skill when combined with self-explanations (Crippen & Earl, 2007). Self-explanations can be 
implemented in gaps within incomplete worked-out examples and have shown to support the quality of self-
explanations for near and medium transfer (Stark, Mandl, Gruber, & Renkl, 1999).There is an immense body of 
evidence that worked-out examples enhance knowledge acquisition and self-efficacy under certain conditions (Renkl, 
1997). Videos can be used as worked-out examples especially when no predetermined solution is available because 
diversity is demonstrated with complex content in context (cf. McLaren et al., 2006). However, whether worked-out 
examples affect the acquisition of complex communication skill and whether motivation to apply the knowledge is 
positively affected is rarely examined yet.  
 
Research question 
To what extent does the completeness of video-based worked-out examples (complete vs. with gaps) affect 
knowledge, complex skill and motivation in the context of medical education? 
 
Method 
In a one-factorial pre-post design we implemented a video-based worked-out example and varied the completeness 
(complete vs. with gaps). 159 medical students at the LMU Munich were randomly assigned to one of the two 
conditions. The learning session on BBN is a mandatory module of the Medical Curriculum Munich (MeCuM). Learners 
were asked to read a 2000 words summary on the SPIKES (15 minutes).  
Learning material and task. 30 minutes were given for the video-based worked-out example that lasts 11 minutes. This 
video showed a simulated BBN situation where a medical student in the role of the doctor delivers a cancer diagnosis 
ǘƻ ŀ ǇŀǘƛŜƴǘΦ Lǘ ǿŀǎ ǎŜƎƳŜƴǘŜŘ ƛƴǘƻ мм ŜǇƛǎƻŘŜǎΦ CƻǊ ŜŀŎƘ ŜǇƛǎƻŘŜΣ ƭŜŀǊƴŜǊǎ ŎƻǳƭŘ ƻǇŜƴ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ŘƻŎǘƻǊΩǎ 
acting according to the SPIKES and suggestions how to do better.  
 
Independent variables. In the incomplete condition, four episodes were stopped before the doctor took action. 
Learners were asked to write down how they would proceed. After they had submitted their solution, learners were 
asked to compare their procedure with the solution suggested by the expert.  
 
Dependent variables. BBN-related motivation was measured before and after the worked-out example using four 
items with a 5-point Likert scale with sufficiently high reliability. Knowledge regarding BBN was measured before and 
after the worked-out example with a video-based test. In this test, the learners watched three video-based examples 
without instructional explanations from two different simulated BBN cases. Learners were asked to describe how they 
would act after each episode. The answers were coded with a coding scheme based on SPIKES with the amount of 
steps listed according to the SPIKES as the indicator for knowledge on this procedure. To exclude effects of the 
different BBN cases we z-standardised the scores separately and included the order as a random factor in the 
statistical analysis. The BBN skill was measured on the following day. Each student was allocated a 10 minutes time 
slot to deliver a cancer diagnosis in a realistic scenario to simulated patient (SP). Deliveries took place in individual 
sessions and were videotaped. After 10 minutes the students got feedback from the SP (10 minutes). The quality of 
BBN conversations was coded with a coding scheme based on the SPIKES. Inter-rater reliability was sufficiently high. 
The amount of steps listed according to the SPIKES served as measure for the complex skill regarding BBN. 
 
Results 
We found a general positive effect of the video-based worked-out example on BBN-related motivation. No effects of 
the completeness of the worked-out examples were found. With respect to knowledge acquisition we did neither find 
an effect of the worked-out example nor an interaction effect with completeness. The completeness had a positive 
effect on complex skill acquisition with respect to BBN. Learners who learned with gaps in their worked-out examples 
showed a significantly higher skill during the BBN simulation in the transfer scenario with the SP. 
 
Discussion 



Our results provide evidence that video-based worked-out examples can foster complex skills regarding 
communication in the context of medical education. While the knowledge seems to be acquired just by reading the 
text on SPIKES, the worked-out examples facilitated the motivation and skill regarding BBN. The gaps increased this 
effect regarding the skill, which might be due to the usage of self-explanations. Finally, incomplete video-based 
worked-out examples seem to be a good preparation for simulation-based learning with SP.  
 
References 
Baile, W. F., Buckman, R., Lenzi, R., Glober, G., Beale, E. A., & Kudelka, A. P. (2000). SPIKES-A six-step protocol for 
delivering bad news: application to the patient with cancer. The Oncologist, 5(4), 302-311. 
Crippen, K. J., & Earl, B. L. (2007). The impact of web-based worked examples and self-explanation on performance, 
problem solving, and self-efficacy. Computers & Education, 49(3), 809-821. 
McLaren, B. M., Lim, S.-J., Gagnon, F., Yaron, D., & Koedinger, K. R. (2006, June 26-30). Studying the effects of 
personalized language and worked examples in the context of a web-based intelligent tutor. Paper presented at the 
8th International Conference on Intelligent Tutoring Systems, Jhongli, Taiwan. 
Renkl, A. (1997). Learning from worked-out examples: A study on interindividual differences. Cognitive Science, 21, 1-
29. 
Stark, R., Mandl, H., Gruber, H., & Renkl, A. (1999). Instructional means to overcome transfer problems in the domain 
of economics: Empirical studies. International Journal of Educational Research, 31(7), 591-609. 
 
 
PAPER PRESENTATION 
Interactivity in multimedia learning: Using the INTERACT model to structure and inform research 
Jan L. Plass, New York University, United States; Steffi Heidig (Domagk), University of Erfurt, Germany; Ruth N. 
Schwartz, New York University, United States 
 
Since the introduction of computers as tools for learning, interactivity has been much discussed as holding strong 
promise for educational use (e.g., Hannafin & Peck, 1988; Bransford et al., 1999; Renkl & Atkinson, 2007). But does 
interactivity in fact improve the quality and effectiveness of learning environments? Empirical investigations to date 
have yielded mixed results (e.g., Moreno & Mayer, 2005; Moreno & Valdez, 2005: Schwan & Riempp, 2004). Two 
critical factors seem to have played a part in producing these inconsistencies. First, definitions and theoretical 
treatments of interactivity have not been consistent (e.g., Betrancourt, 2005; Kennedy, 2004; Sims, 1997; Moreno & 
Mayer 2007). Similarly, approaches to operationalizing this construct in research have varied widely (e.g., Moreno & 
Mayer, 2005; Schwan & Riempp, 2004). In response, we propose a standardized definition as well as a process 
approach for operationalizing interactivity. The Integrated Model of Multimedia Interactivity (INTERACT) describes a 
system of six interdependent components of interactivity (Domagk, Schwartz, & Plass, 2010). The relationships and 
feedback among these components comprise interactivity. Because the components can be individually considered 
and systematically varied, the application of INTERACT as a model for investigating interactivity can facilitate more 
rigorous empirical investigations, comparisons between studies, and the derivation of broad principles for the design 
of interactive learning environments. Additionally, constructs such as learner control, guidance, and feedback, 
commonly discussed with regard to interactivity, can be reconsidered using the INTERACT model. 
   
Since the introduction of computers as tools for learning, interactivity has been much discussed as holding strong 
promise for educational use (e.g., Hannafin & Peck, 1988; Bransford et al., 1999; Renkl & Atkinson, 2007). But does 
interactivity in fact improve the effectiveness of learning environments? Empirical investigations to date have yielded 
mixed results (e.g., Moreno & Mayer, 2005; Moreno & Valdez, 2005; Schwan & Riempp, 2004). Two critical factors 
seem to contribute to these inconsistencies. First, definitions and theoretical treatments of interactivity have not been 
consistent (e.g., Kennedy, 2004; Sims, 1997; Moreno & Mayer 2007). Similarly, approaches to operationalizing this 
construct in research have varied widely (e.g., Moreno & Mayer, 2005; Moreno & Valdez, 2005; Schwan & Riempp, 
2004). In response, we propose a standardized definition as well as an approach for operationalizing interactivity. The 
Integrated Model of Multimedia Interactivity (INTERACT) describes a system of six interdependent components of 
interactivity (Domagk, Schwartz, & Plass, 2010). The relationships and feedback among these components comprise 
interactivity. Because the components can be individually considered and systematically varied, the application of 
INTERACT as a model for investigating interactivity can facilitate more rigorous empirical investigations, comparisons 
between studies, and the derivation of broad principles for the design of interactive learning environments.  Defining 
Interactivity   
 
Formal definitions, although varying widely (e.g., Kennedy, 2004; Moreno & Mayer, 2007), agree that interactivity 
requires two fundamental conditions: (a) at least two participants, and (b) reciprocity. Accordingly, we define 
interactivity in multimedia learning as follows:   



Interactivity in the context of computer-based multimedia learning is reciprocal activity between a learner and a 
multimedia learning system, in which the [re]action of the learner is dependent upon the [re]action of the system and 
vice versa.    
 
This emphasizes the dynamic relationship between the learner and the learning system, acknowledging that a 
multimedia learning environment per se cannot be interactive, but can only include features with the potential to 
engage the learner (Kennedy, 2004).    
 
Operationalizing Interactivity   
Beyond definition, the concept of interactivity must be operationalized to support systematic investigations. Previous 
attempts at classification have focused on systems and affordances (Sims, 1997, Schwier & Misanchuk, 1993). Some 
recent approaches, though considering the learner, continue to emphasize the medium rather than cognitive 
processes evoked (Moreno & Mayer, 2007; Kalyuga, 2007). Although Kennedy's learner-focused model of interactivity 
(2004) stresses both behavioral and cognitive activities, it is not far-reaching enough. Neither individual differences of 
the learner nor affective aspects are considered, and the mental model is viewed as an end product only, rather than 
as part of the continuous feedback loop. The INTERACT model takes a systemic approach, including both the learner 
and the learning environment, focusing on interactivity as a process, and introducing the critical components of affect 
and individual differences, which have not previously been integrated into discussion of interactivity. Additionally, 
INTERACT views the mental model as part of an integrated feedback process: Knowledge structures result in, but also 
lead to, changes in behavior, cognition, and emotion.   
 
The INTERACT-Model   
The Integrated Model of Multimedia Interactivity (INTERACT) includes six principal components which together make 
up an integrated system: the learning environment, behavioral activities, cognitive/metacognitive activities, 
motivation and emotion, learner variables, and the learner's mental model. The interactivity process is represented by 
the feedback loops connecting these components. Each of these components is theoretically based and will be 
discussed in more depth during the presentation.   
    
Insert Figure 1   
   Applying INTERACT    
The INTERACT model is both theoretically and practically significant. Together, the elements of the INTERACT model 
and the relationships among them represent the complex and dynamic interplay between a multimedia learning 
system and a learner. The identification of these six specific components, and the feedback loops that describe the 
flow of the interactive process, introduces into the construct of interactivity the conceptual clarity needed to interpret 
and compare previous findings as well as to guide future research on interactive learning environments. For example, 
the most commonly discussed types of interactivityτlearner control, guidance, and feedbackτcan be understood 
and illuminated using the INTERACT model. Finally, on a practical level, INTERACT can provide educators and 
educational designers with a process approach that allows them to design and evaluate effective interactive 
components for multimedia instruction.    
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Quality of Prior Knowledge and Clinical Decision Making by Novice, Intermediate and Experienced MidwivesThis study 
reports an investigation of knowledge growth and structure in novice and intermediate student and experienced 
midwives. Fifteen student midwives were asked to reflect on their first and last (20th) birth and twelve experienced 
midwives were asked to reflect on their last birth. All verbal protocols were coded for type of knowledge recalled 
based on a coding scheme developed for the study. The theoretical basis of the coding scheme was derived from the 
research literature that the development of expertise is strongly linked with the growth of sophisticated knowledge 
structures. Non-parametric statistical tests (Wilcoxon Signed Ranks & Mann-Whitney) were used to examine the 
group differences across the coding categories. The SOLO Taxonomy (structure of the learning outcome) was used to 
examine group differences in the structure of knowledge. Results indicated that the experienced midwives were more 
likely to have a more sophisticated structured knowledge base. The results suggest an important role for prior 
knowledge and its structure in explaining the differences between the groups in the quality of their clinical decision 
making, implications for nurse education and professional development are discussed. 
 
Midwives are faced with potential clinical problems in every delivery they attend and their ability to deal with these 
problems in a competent way is important for safe and effective midwifery practice. The major aim of nurse educators 
and university nursing schools is to develop midwives with good clinical problem solving abilities. The study of clinical 
problem solving used by nurses, medical doctors and students has attracted much attention in the research literature 
and the focus of these research studies has been on the differences between expert and novice problem solvers 
(Boshuizen & Schmidt, 1992). To account for these differences factors such as clinical experience (Norman, Trott, 
Brooks & Smith, 1994; Tabak, Bar-Tal & Cohen-Mansfield, 1996), structure and use of knowledge for problem solving 
(e.g. Patel & Kaufman, 2000; Hassebrock & Prietula, 1992; Boshuizen & Schmidt, 1993) and reasoning processes used 
in processing clinical data for diagnosis (e.g. Leprohon & Patel, 1995; Patel, Groen & Arocha, 1990) have been 
examined. A major theme arising from this literature is the importance of the structure and use of knowledge for 
problem solving. Differences in the quality of knowledge structures amongst expert and novices accounted for the 
differences in the quality of their decision making (Freeman, 2003; Simpson & Know, 2003; Fox-Young, 2002; Danerek 
& Dykes, 2001).  The relationship between the quality of knowledge structures and quality of decision making has 
been demonstrated in number of studies (e.g. Rikers, Schmidt & Boshuizen, 2002; Gilhooly, 1996; Bordage, 1994; 
Grant & Marsden, 1987). For example Boshuizen and Schmidt (1992, 1993) used the verbal protocol method and were 
able to discriminate between the quality of knowledge structure used by medical doctors at varying levels of expertise 
in their diagnosis. They found that recall of case relevant information was found to be non-linear, with both experts 
and novices recalling less information than intermediates. Experts reasoning was based on higher-order propositions 
ƻǊ ΨŜƴŎŀǇǎǳƭŀǘŜŘ ŎƭƛƴƛŎŀƭ ƪƴƻǿƭŜŘƎŜϦ ǿƘŜǊŜŀǎ ƴƻǾƛŎŜǎ ŀƴŘ ƛƴǘŜǊƳŜŘƛŀǘŜǎ ǊŜŀǎƻƴƛƴƎ ǿŀǎ ōŀǎŜŘ ƻƴ Řŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴ ŀƴŘ 
elaboration. Rikers, Schmidt & Boshuizen (2002) found that experts process clinical cases almost entirely in an 
encapsulated mode. While the research literature would suggest that the quality of prior knowledge distinguishes 
experts from novices in the quality of problem solving little of this research has been extended to the practice of 
midwifery.  The aim of this study is to examine the acquisition of midwifery competence and associated knowledge, 
skills and attitude by midwives in the practice of midwifery through analysis of the development and application of 
prior knowledge in clinical decision making by student and experienced midwives while performing a normal vaginal 
delivery. The study used a mixed methods research design first; a verbal protocol method was used to gather data 
about the prior knowledge used by midwives in their decision making during a normal vaginal delivery. Transcribed 
verbal protocols were then coded for the type and quality of knowledge using a coding scheme developed for the 
studied. Coded protocols were subjected to a frequency counted and non-parametric tests (Wilcoxon Signed Ranks 
Test & Mann-Whitney Test) were used to examine group differences across the coding categories. Fifteen student and 
twelve experienced midwives were asked to reflect on their actions and decision-making processes in a normal vaginal 
delivery they had recently performed through structured interviews (the sequence of questions followed the 
chronology of the birth process). Student midwives were interviewed twice, after their first and last (20th) normal 
vaginal delivery assessment. Student midwives were classed as novices at the beginning of their training and as 



intermediate at the end of their training. Intra-subject performance was examined to analyse the changes in use of 
prior knowledge and decision-making processes associated with the development of midwifery competence. Protocol 
analysis was use to identify the differences in the use of relevant knowledge, its structure and clinical decision making 
processes between student and experienced midwives were also analysed. The results of the study found that 
differences in the quality of prior knowledge and the structure of knowledge used in decision making distinguished 
between novices, intermediates and experts. In addition, a change in the quality of prior knowledge and structure of 
knowledge used in decision was evident in the transition from novice to intermediate. These findings have important 
implications for the training of midwives and for the professional development of midwives. To improve clinical 
decision making in midwives the aim of the curriculum should encourage the development of a well-structured 
knowledge base in the context of midwifery through the process of critical reflection.    
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Increasingly PhD graduates who imagine traditional academic positions are unable to find such jobs; they end up in 
fixed-term appointments as post-doctoral fellows or researchers on others' grants. Few studies document their 
experiences and most that do draw on data from the late 1990s and early 2000s. This longitudinal study reports on 
the experiences of a small number of social science researchers in two universities in the UK during 2008-2010. A 
biographical identity-trajectory perspective results in a rich portrayal of work-life intersections and the role of re-
locations as integral, yet disruptive, to their academic work.  
 
Purpose 
This paper examines longitudinally the workplace experiences of social sciences post-docs and researchers hired on 
other's grants. It raises questions about the long-term impact of the increasing fragmentation of academic work.  
PerspectivesLike others examining academic experience (Colbeck, 2008), this study uses an identity perspective. 
Identity-trajectory (McAlpine et al, in press) incorporates a biographical view of identity: personally distinct past 
experiences influence present intentions and engagement in academic work as well as future imagined possibilities. 
Essential to this view is the interweaving of personal values, intentions and responsibilities in how work is approached 
and experienced. Further, by exercising ongoing agency (Archer, 2000) despite social and physical constraints (Billett, 
2009), individuals have some ability to decide which aspects of the practices they encounter they will engage in. Yet 
unexpected constraints (as well as serendipity) may lead elsewhere.   
 
Methods 
The approach draws on a long tradition in research on teaching, that of narrative inquiry (Clandinin & Connelly, 1990). 
Essential to this approach were participant narratives describing how they constituted their identities (Sfard & Prusak, 
2005) at different points in time. These participant narratives could then form the basis for researcher-constructed 
narratives that amongst other things: made connections between events; represented the passage of time; and 
showed the intentions of individuals (Coulter & Smith, 2009).  Data sources and analysisSix social science researchers 
in two UK universities completed demographic updates several times over a year, recorded in logs a weeks' activity 
once a month for several months, and were interviewed approximately one year after data collection began. In the 
following year, a similar cycle was repeated. Researcher-generated case narratives were constructed through 
successive re-reading of each participant's multiple accounts; these case narratives preserved the unique features 
constituting each identity-trajectory through time. Then, these case narratives were re-read seeking emergent 
themes, with reference as appropriate to the original participant accounts.  
 
Results 
While intellectual passion and work-life intersections emerged as themes, what is highlighted here are multiple forms 
of relocation. These relocations, often involving the intersection of the workplace and the personal, resulted from 
appointments that were of relatively short duration (1-1.5 years). Relocations represented shifts that could be social, 
geographical, linguistic, cultural or intellectual. A particular disruption was the intellectual relocation that often 
occurred as individuals moved into new appointments. Participants were often doing research in a new field, perhaps 
with little connection to their own interests. These relocations disrupted the development of their identity-
trajectories, particularly their sense of their own expertise and ability to contribute.   
 
Significance 
Increasingly, social sciences PhD graduates cannot expect to find a traditional academic job immediately post-
graduation (UK CGE, 2009) in fact, may wait five years (Nerad et al, 2006). Concurrently, the number of social science 



researchers in the UK and the US is growing (UK CGE, 2009; Horta, 2008). The emergence of the theme of relocation in 
this study reinforces Krause's (2009) assertion of the increasing fragmentation of academic work and leads to 
questions as to the long-term implications on knowledge construction of fixed-term academic work.     
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The topic concerns the development of career guidance practices within higher education. We are introducing an idea 
of pedagogical horizons for action. The aim is to provide a pedagogic model, which is useful in understanding the 
students need and future oriented career questions, and educational contexts, in which the guidance is provided to 
support the students knowledge, awareness and competence of work life. The aim of the model it to map out the 
possibilities of creating and enhancing students' and teachers' perspectives of work orientation, by which we refer to 
three specific aspects: personal relation to work life (awareness, attitude), professional skills (both generic and 
specific), and employment skills.The model is based on theoretical scrutiny of the "future orientation" presented  by 
Savickas (2005) and "horizons for action" by Hodkinson and Sparkes (1997), and combined with the pedagogical 
understanding of teaching and guidance in higher education context. From the perspective of university students, 
there are several kinds of contexts in which the career questions are made. These constitute individual horizons for 
action. In addition to the individual dimension it has been our aim to add a pedagogic perspective to the model. It 
provides with a broader educational context to the same phenomenon. The students' future questions and the 
possibilities of work life orientation are presented in relation to different educational contexts and activities. In 
addition to presenting the model, we will discuss its applications and make suggestions for  the development of 
guidance and pedagogical practices in higher education. 
 
The topic of this paper concerns the development of career guidance practices within higher education, especially 
from the perspective of work life. We are introducing an idea of pedagogical horizons for action. The aim is to provide 
a pedagogic model, which is useful in understanding both, the students' needs and future oriented career questions, 
as well as the educational contexts, in which the guidance is provided to support the students knowledge, awareness 
and competence of work life. The model enables to map out the possibilities of creating and enhancing students' and 
teachers' perspectives of work life orientation, by which we refer to the understanding of the career and work life 
contexts in general. Furthermore, we have theoretically classified the concept into three specific categorisations: 1) 
personal relation to work life (awareness, attitude), 2) professional skills (generic and specific), and 3) employment 
skills (knowledge of labour market, job seeking skills etc.). The model of pedagogical horizons for action is based on 
theoretical scrutiny of the "future orientation" presented  by Savickas (2005) and "horizons for action" by Hodkinson 



and Sparkes (1997), combined with the pedagogical understanding of teaching and guidance in higher education 
context. Students' future orientation is approached from a holistic life design perspective (Savickas & al. 2009). This 
draws attention to the particular career concerns which individuals are impelled to ask themselves. According to 
Savickas (2005), positive answers to these questions can reinforce students' ability for career construction. From the 
perspective of university students, there are several kinds of contexts in which the career questions are made. These 
constitute individual horizons for action (Hodkinson and Sparkes 1997). Both, personal habitus and the opportunity 
structures of the labour market influence to these actions.  From the individual perspective, the horizons for action 
can both limit and enable our understanding of the possibilities of career choices we can make. The work of Savickas 
and his colleagues (2009) also brings life-long, holistic, contextual and preventive dimensions to the development of 
the model.In addition to the individual dimension it has been our aim to add a pedagogic perspective to the model. It 
provides with a broader educational context to the same phenomenon. The students' future questions and the 
possibilities of work life orientation are presented in relation to different contexts, including teaching and supervision, 
tutoring, career guidance, peer support, mentoring, internships, student exchange, work experience and leisure time 
activities. These contexts can be seen as spaces which can enhance students' work life orientation, and in which the 
students interact with the teachers and other staff members, as well as peer students, and gain learning experiences. 
Thus the understanding of the constitution of pedagogical horizons of action is crucial in development of both, 
pedagogics and guidance in higher education. The model of pedagogical horizon for action in supporting students' 
work life orientation in higher education is introduced in the basis of the above presented theoretical framework. In 
addition to the actual model, we will discuss its applications and make suggestions for  the development of guidance 
and pedagogical practices in higher education.  
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The purpose of this study was to investigate, how medical students develop their comprehension and reasoning skills 
concerning the central cardiovascular system. Medical teaching aims to educate physicians who are capable of linking 
theoretical medical knowledge to practical clinical skills. This requires both deep biomedical understanding and 
knowledge how apply it in clinical contexts. Hence, the research questions in this study were: 1. what kind of 
conceptions concerning cardiovascular system do students have during their first and second study year? 2. How do 
these conceptions change? 3. How is the level of biomedical understanding related to the clinical reasoning skills?  The 
participants of this study were 119 medical students. A pretest-posttest -design was used. Students were investigated 
during their first and second study year. Our results indicate that the quality of preconceptions concerning 
cardiovascular system among first and second year medical and dental students varies a lot. Most of the students had 
relevant understanding, but also a substantial number of misconceptions, such as "serial loops" were diagnosed also 
after the instruction. The level of biomedical understanding seems also to be connected to the success in clinical 
reasoning. Students who had improved their biomedical understanding the most reached the highest scores in the 
clinical reasoning task and vice versa. Our study will enhance theoretical understanding of the longitudinal 
development of medical comprehension.  
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In this study we investigated the potential of web-based learning journals to encourage self-regulated learning in 
medical studies. The study is a part of a joined interdisciplinary research project of the department of medicine at the 
University of Gßttingen and the department of Educational Science at the University of Freiburg. A key element is the 
implementation and evaluation of a web-based learning journal. Learning journals are a method to reflect on one's 
learning processes and learning outcomes during the course of, for example, a lecture or seminar. In our present 
study, we contrasted two different versions of web-based journals: a metacognitive version encouraging the 
application of metacognitive strategies and a cognitive version stimulating the elaboration of learning contents. 86 
medical students produced several journal entries as follow-up work to a four-week medical course. They were 
randomly divided into one of four different conditions of a 2 (metacognitive journal) x 2 (cognitive journal) quasi-
experimental design. Results showed that the metacognitive journal supported the generation of learning goals and 
the monitoring and reflection of learning processes. The cognitive journal stimulated the usage of cognitive strategies 
such as elaboration of learning contents. Using web-based journals in medical education seems to be promising to 
stimulate beneficial strategies involved in self-regulated learning. 
   
Introduction    
Self-regulated learning is the ability to control and influence one's learning processes positively: The learners take 
personal initiative, apply powerful strategies to attain individually valued learning goals and monitor their 
understanding in order to detect and eliminate possible comprehension problems (Schraw, 1998; Zimmerman, 2002). 
Self-regulated learning skills are indispensable in all academic studies and especially in medical education. Studying 
medicine requires memorizing thousands of facts, looking at disease pattern from different theoretical perspectives, 
thereby relating theoretical concepts to clinical symptoms and practical experience. In order to master these manifold 
and complex demands, medical students need high competences in self-regulated learning.     
 
In this presentation, we present a joint interdisciplinary research project of department of medicine at the University 
of Gßttingen and the department of educational science at the University of Freiburg, in which we investigate the 
educational potential of web-based learning journals in medical studies. The study we present here is a pilot to a 
series of studies, in which we will successively implement and investigate combinations of different types of 
instructional support. The heart of our project is a web-based journal. It encourages students to adopt self-regulation 
to their learning processes. In the first phase of the three-year project, different versions of the web-based journal will 
be implemented and investigated by quasi-experimental field study designs. In the second phase, medical students 
will be offered a training in self-regulated learning strategies in addition to the web-based journal. It will be 
investigated whether combining indirect strategic support in terms of the web-based journal will be enhanced by 
direct support in terms of the strategy training. In the last phase of the project, the lecturers will be offered a teacher 
training that shows them ways how to encourage their students to apply self-regulated learning strategies.    
 
Against this background, the present study focused on the comparison of two different versions of the web-based 
learning journal: a metacognitive version and a cognitive version. This comparison was inspired by the observation 
that different conceptualizations of journals are discussed in the existing research literature (see, e.g., Nýckles, Hýbner 
& Renkl, 2009; Schmitz & Wiese, 2006). The metacognitive version provided medical students with prompts for the 
planning of learning goals as well as for the monitoring and evaluation of learning processes and outcomes. The 
cognitive version encouraged the students to elaborate and organize the learning contents thoroughly. Organization 
and elaboration was stimulated by prompting the students to explain a medical topic to a fictitious layperson, for 
example, a patient. We expected that introducing a fictitious audience would help the students to better relate newly 
learned medical concepts to their prior knowledge and reorganize the contents in order to make them intelligible to a 
layperson.   



 
In our present pilot study, the main research question was, whether the two web-based journal versions would 
support medical students in eliciting the learning processes and strategies as expected. We further asked the students 
to indicate their satisfaction with the web-based journal.   
 
Methodology    
Participants were randomly divided into one of four conditions of a 2 (cognitive journal) x 2 (metacognitive journal) 
quasi-experimental design. We asked the students to write a journal entry once a week during the learning unit 
"ophthalmology and otolaryngology" that lasted about one month. Eighty-six students of medicine with an average 
age of 24.89 (SD=4.25) participated in the study. They were in the fourth year of their medical education.   Dependent 
variables were the frequency of cognitive and metacognitive strategies and the degree of acceptance of keeping a 
learning journal regularly. The extent to which different subcategories of cognitive and metacognitive strategies were 
present in the students' journals entries was rated on Likert-type rating scales. The strategies were rated by two 
independent raters (ICC = .80 to .92).   
    
Results   
The data analysis showed that students in the metacognitive conditions applied more metacognitive strategies (i.e., 
planning, monitoring and regulation) than students without metacognitive support, F(1,82)= 40.17, p&eta;³= .33 . On 
the other hand, students in the cognitive conditions used more elaboration and organization strategies and the 
students without cognitive support, F(1,82)=22.93, p&eta;³=22. A more detailed analysis revealed, that students with 
cognitive support more often than the other groups attempted to relate theoretical concepts and own practical 
experiences. The results from the acceptance questionnaire, on the other hand, suggested that the medical students 
to some respect perceived a goal conflict between achieving a good grade in the examination and acquiring practically 
applicable knowledge through journal writing. Many of them acknowledged the usefulness especially of the cognitive 
journal version, but they suspected that the task of explaining a topic to a layperson such as patient might not be 
efficient as preparation of an exam that contained mostly multiple-choice questions.    
    
Conclusion   
In summary, these results suggest that web-based journal writing can be a useful method to support essential self-
regulated learning strategies in medical studies. Medical students, who were provided with metacognitive support, 
elicited a raised number of planning, monitoring and evaluation strategies in their journal entries. Students with 
cognitive support better elaborated and integrated theoretical concepts with personal experiences from their 
practical training. On the other hand, the results also show that introducing a web-based journal as a singular 
intervention may not be fruitful in the long run. Students' statements from the acceptance data suggest that 
additional measures such as a strategy training may be useful, especially to inform the students about the advantages 
of deep-level learning strategies in acquiring sustained and applicable knowledge. Also, offering training interventions 
for the lecturers could be fruitful, for example, to inform them about alternative assessment methods that (compared 
to multiple-choice tests) are more compatible with deep-level learning strategies.  
 
 
PAPER PRESENTATION 
ICT Pedagogy for Multigrade Schools: Modernization of an ancient school type  
Andrea Karpati, UNESCO Centre for Multimedia in Education, Hungary; Pal Molnar, Eotvos Lorand University, Hungary 
   
Multigrade schools are partially divided school spaces coordinated by a teacher who manages two classes that learn 
different disciplines at different levels during the same time period. The 19th school type prevails in rural areas 
around Europe and often produces lower than average student achievement and professional burnout among 
teachers.  The paper presents results of a teaching experiment that involved the development of a new, ICT-supported 
learning environment with collaborative microworlds and individualised learning spaces, an interdisciplinary, multi-
age curriculum and a new teacher training model called Mentored Innovation.   
 
Pre- and post hoc interviews and focus group discussions   with school principals, local stakeholders and selected 
students and results of experimental teaching documented in lesson plans, teaching blogs and teachers' e-portfolios 
revealed significant changes in methodology and professional self-perception and motivation of teachers. Schools 
integrated the enhancement of digital literacy for students and adults in the village.  Head teachers introduced a 
distributed leadership style and shared knowledge practices to raise staff motivation and prevent burnout. However 
the level of ICT resources remained low, innovative pedagogy resulted in a significant raise in digital literacy both for 
staff and students. Professional networking with similar institutions resulted in peer learning and adaptation of 
methods conceived in other small village schools.  This study proved that Multigrade schools may be effective if 



teachers reconstruct their learning environment through ICT applications, profoundly change curricula and methods 
to suit their special learning conditions and teach students as a multi-age, multi-skills community. 
   
Introduction and aims  
 Multigrade education is an organizational method of primary level education for communities with a small number of 
school age children situated mainly in rural settlements with low income families, and consequently,  limited local 
financial resources for education. Teaching and learning occurs in partially divided school spaces coordinated by a 
teacher who manages two classes that learn different disciplines at different levels during the same time period.   A 
decrease in child birth, and the number of school age children during the last few decades resulted in an increase in 
their number all around Europe. (NEMED, 2008)  
 
According to biannual Hungarian national assessments, the knowledge level of pupils in small village schools with a 
staff of 2-3 primary educators is significantly lower than the national average (Imre, 2009). The integrity and self-
esteem of small villages are closely linked to these schools, therefore, between 20007-2009, an ICT supported 
pedagogical model was collaboratively developed and piloted by teachers of these schools and educational 
researchers of ELTE. The paper presents findings about the way this identity building exercise affected ICT literacy and 
methodology of teaching, learning and communication in Multigrade schools. 
  
Methodology 
 Based on principles of the Trialogical Learning Theory, (Paavola. Lipponen and Hakkarainen, 2004), we invited 
Multigrade teachers to form a knowledge building community, learn ICT supported communication skills and co-
develop their new curriculum with researchers. We designed a Mentored Innovation Model for ongoing peer support 
through a knowledge construction environment enriched with Web 2.0 solutions. (Kárpáti and Munkácsy, submitted). 
While models of dialogical coaching that utilized models owned by instructors to form new knowledge structures in 
teachers have repeatedly failed, working around a shared knowledge objects (collaborative art projects and 
performances, development of lesson plans and digital teaching aids) in a trialogical relationship was introduced for 
in-service teacher education.  
A new type of ICT-supported learning environment was set up where collaborative microworlds (for practice, creation, 
assessment and communication) and individual learning spaces were interconnected. Discipline-based curriculum for 
grade level teaching was replace by integrated arts and science modules that promoted multi-age, multi-level, 
interdisciplinary learning.  
  
 First, the new learning infrastructure and methodology was piloted first with 21 schools (a stratified sample of the 
605 Hungarian Multigrade institutions). Pre- and post hoc interviews and focus group discussions were conducted 
with school principals, local stakeholders and selected students. Experimental teaching was documented in lesson 
plans, teaching blogs and teachers' e-portfolios. (Karpati and Dorner, 2009, 2010) In the second iteration, student 
performance was assessed. (Results will be reported in Karpati and Munkacsy, in press). The presentation focuses on 
the first study and describes the ICT supported pedagogical model for Multigrade schools. 
  
Conclusions   
Survey results are summarized using the list of criteria of the innovative, progressive school (Ilomäki and Lakkala, 
2010): 
a.      Content of the vision of the school and the integration of ICT in this vision 
The school's mission is to revive, actualize and disseminate local culture and thus contribute to the sustainability of life 
in a small agricultural settlement. ICT use blended in smoothly with this vision. Social Web applications were found 
much more important for learning then in average size Hungarian schools. 
b.      Leadership type 
With a staff of 2-4 teachers, leadership is naturally distributed and village inhabitants ς parents, business owners, 
political leaders ς are actively involved in shaping the fate of their only cultural institution beside the church. The 
principal acts as a catalyst, peacemaker and manager of change. Computer supported communication and information 
sharing helps shape and structure often emotional and contradictory face-to face encounters. 
c.       The culture of knowledge work in the school 
Shared knowledge practices include regular brainstorming sessions involving partner schools via Skype, networking 
with parent groups and businesses to realize collaborative ICT projects (producing digital teaching aids about local 
attractions or problematic "hot topics", WebQuests, internet based "Ask the Expert" sessions, collaborative narrative 
and image production like "Wandering Tales" started in one village and passed on to the next to continue, etc.)  
d.      Level of ICT resources 
 Accessibility and sufficiency of resources is a major issue with all Multigrade schools in Hungary. ICT tools in use are 
"second hand", therefore, teachers' ICT competence and use is restricted. Thanks to pedagogical training, the 



educational value of existing infrastructure is much higher than presumed. Surprisingly, students' ICT competence and 
use is also around the national average as parents readily make considerable financial sacrifice to provide tools and 
internet access for their children.  
e.       Working practices of the teacher community 
In the national survey, professional isolation was mentioned by teachers as a major burnout factor. In the post-hoc 
survey, members of the Gardonyi Network perceived themselves as part of a community of practice. One year later, 
the community is still active and supports, through donations and professional assistance, one of the schools that fell 
victim to the red mud flooding caused by an aluminum factory in October 2010 in Hungary. 
f.       Pedagogical practices and ICT 
 Conceptions about the pedagogical use of ICT were jointly developed by Multigrade teachers and their mentors. The 
number of learning activities that utilize ICT has grown significantly.  
 
Significance of the study  
This study proved that Multigrade schools may be effective if teachers reconstruct their learning environment through 
ICT applications, profoundly change curricula and methods to suit their special learning conditions. Students should be 
taught as a multi-age, multi-skills community and not a set of clashing grade level classes imposed upon each-other in 
the undivided learning space. Innovation in this educational setting means the courage of being different from the 
mainstream pedagogical models. Our teaching model was selected by UNESCO for dissemination in Africa in 2009. 
Here, Multigrade schools present an economic way to provide schooling in rural areas where students are numerous 
but teachers are scarce.  
 
PAPER PRESENTATION 
Opening up learning through improvised use of technology 
Patrick Dillon, University of Eastern Finland, Finland; Teemu Valtonen, University of Eastern Finland, Finland;  
Mikko Vesisenaho, University of Eastern Finland, Finland; RuoLan Wang, University of Nottingham, United Kingdom 
 
   
The aim of the work reported in this paper is the use of improvisation and ICT as vehicles for improving the transfer of 
ǎƪƛƭƭǎ ƛƴ ƭŜŀǊƴƛƴƎΦ LƳǇǊƻǾƛǎŀǘƛƻƴ ƛǎ ŀ ǇǊƻŎŜǎǎ ǘƘŀǘ Ŏŀƴ ōŜ ŀƴ ŜŦŦŜŎǘƛǾŜ ǾŜƘƛŎƭŜ ƻǊ ΨŎŀǊǊƛŜǊϥ ŦƻǊ ǘǊŀƴǎŦŜǊŀōƭŜ ǎƪƛƭƭǎΦ Lǘ ŘŜŀƭs 
with the problem of how to cross boundaries between formal and informal learning and learning in different 
environments and educational sectors.  
  
Improvisation of learning is an activity of collaboration, transformation, and discovery. Important skills are likely to 
develop via the concurrency of various activities, for example:Breaking out of the well-rehearsed patterns of learning 
ōŜƘŀǾƛƻǳǊ ǘƘŀǘ ƳƛƎƘǘ ƘƻƭŘ ƭŜŀǊƴŜǊǎ ōŀŎƪ ǇǊƻŦŜǎǎƛƻƴŀƭƭȅΣ ǎƻŎƛŀƭƭȅΣ ƻǊ ǇŜǊǎƻƴŀƭƭȅΦ!ǘǘŜƴŘƛƴƎ ǘƻ ǘƘŜ ΨƘƻǿϥ ŀƴŘ ƴƻǘ Ƨǳǎǘ ǘƘŜ 
ΨǿƘŀǘϥ ƻŦ ƭŜŀǊƴƛƴƎΦ/ƻƳƳǳƴƛŎŀǘƛƴƎ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜƭȅΣ ŎƻƭƭŀōƻǊŀǘƛƴƎ ƳƻǊŜ ŦǳƭƭȅΣ ŀƴŘ ŀǘǘŜƴŘƛƴƎ ǘƻ ƭƛǎǘŜƴƛng, responding, 
and building with others.Working with everyone and everything available in a continuous, creative process. 
  
In this paper we will outline: (i) a method for identifying improvisations that have creative and innovative potential; 
and (ii) a method for consolidating improvisations into a flexible, adaptive and transferable technique. We will 
illustrate the methods through concrete examples of improvisations based on informative cases and propose some 
tools, pedagogies and strategies for cross-sectoral transfer of skills via improvisation and use of ICT. 
   
The aim of the work reported in this paper is the use of improvisation and ICT as vehicles for improving the transfer of 
skills in learning. Improvisation is a process that can be an effectivŜ ǾŜƘƛŎƭŜ ƻǊ ΨŎŀǊǊƛŜǊϥ ŦƻǊ ǘǊŀƴǎŦŜǊŀōƭŜ ǎƪƛƭƭǎΦ !ǎ ǎǳŎƘΣ ƛǘ 
deals with the problem of how to cross boundaries between formal and informal learning and learning in different 
environments and educational sectors. The paper reports work in progress at The Information and Communication 
Technology Research Group (Tietotekniikan opetuskäytßn tutkimus- ja kehittämisyksikkß) (ToTY) at the University of 
Eastern Finland, the Visual Learning Lab (VLL) at the University of Nottingham and the School of Education at the 
University of Birmingham. 
  
Improvisation is commonly associated with jazz and theatre (King, 1997; Martin et al. 2002) and it is used in 
management and business (Brown & Duguid, 1991; Crossan & Sorrenti, 1997; Pasmore, 1998). Improvisation means 
the coincidence of creative, emergent and collaborative activities. Research has shown that whereas people can use 
ICT imaginatively (e.g. in social networking) they seldom recognise its educational potential. Through our work in 
improvisation with (mobile) text-based and audio-visual ICTs, we are defining new patterns of use and new 
relationships amongst learners, technological tools, information and society. We are developing strategies for self-
validation and transfer of skills so that the contribution that improvisation makes to learning becomes personally 
meaningful through the use of ICT and integral to lifelong learning. 



  
In most traditional learning environments, learners are expected to build cumulatively on what they already know and 
can do (constructivism). Or they are taught directly what to do and given limited latitude to take the risks with 
ƭŜŀǊƴƛƴƎΦ 9ƛǘƘŜǊ ǿŀȅΣ ƭŜŀǊƴŜǊǎ ŀǊŜ ǳƴƭƛƪŜƭȅ ǘƻ ǇŜǊŦƻǊƳ Ψƻǳǘ ƻŦ ǘǊŀŎƪϥΣ ǊŀǘƘŜǊ ǘƘŜȅ ǊŜǇŜŀǘ ŜȄƛǎǘƛƴƎ ōŜƘŀǾƛƻǳǊ ǇŀǘǘŜǊƴǎΣ 
passively playing out the roles they have already learned. We are interested in facilitating improvisation as a means to 
create playful and collaborative learning environments within more formal educational structures (Loi & Dillon, 2006; 
Dillon & Loi, 2008). 
  
Lobman and Lundguist (2007) use the terƳ ΨǳƴǎŎǊƛǇǘŜŘ ƭŜŀǊƴƛƴƎϥ ǘƻ ŘŜǎŎǊƛōŜ ǎŎŜƴŀǊƛƻǎ ƻŦ ƛƳǇǊƻǾƛǎŀǘƛƻƴŀƭ ƭŜŀǊƴƛƴƎ Φ 
They argue that both teachers and students are essentially improvisers and performers. Improvisational performance 
in learning is the key to creativity, and fine-tuning creativity between teachers and students is crucial to knowledge 
acquisition and construction. As creativity is an essential ingredient in any effective teaching and learning situation, 
another question that needs to be addressed is how can we create an environment where improvisation can be 
encouraged and captured, and where creativity can flourish? Teachers obviously play an important role as they are on 
the front line working with students. Improvised learning with unanticipated outcomes should be possible in all 
educational settings. 
  
Improvisation of learning is an activity of collaboration, transformation, and discovery. Important skills are likely to 
develop via the concurrency of various activities, for example:Breaking out of the well-rehearsed patterns of learning 
ōŜƘŀǾƛƻǳǊ ǘƘŀǘ ƳƛƎƘǘ ƘƻƭŘ ƭŜŀǊƴŜǊǎ ōŀŎƪ ǇǊƻŦŜǎǎƛƻƴŀƭƭȅΣ ǎƻŎƛŀƭƭȅΣ ƻǊ ǇŜǊǎƻƴŀƭƭȅΦ!ǘǘŜƴŘƛƴƎ ǘƻ ǘƘŜ ΨƘƻǿϥ ŀƴŘ ƴƻǘ Ƨǳǎǘ ǘƘŜ 
ΨǿƘŀǘϥ ƻŦ ƭŜŀǊƴƛƴƎΦ/ƻƳƳǳƴƛŎŀǘƛƴƎ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜƭȅΣ ŎƻƭƭŀōƻǊŀǘƛƴƎ ƳƻǊŜ ŦǳƭƭȅΣ ŀƴŘ ŀǘǘŜƴŘƛƴƎ ǘƻ ƭƛǎǘŜƴƛƴƎΣ ǊŜǎǇƻƴŘƛƴƎΣ 
and building with others.Working with everyone and everything available in a continuous, creative process. 
   
In this paper we will outline: (i) a method for identifying improvisations that have creative and innovative potential; 
and (ii) a method for consolidating improvisations into a flexible, adaptive and transferable technique. We will 
illustrate the methods through concrete examples of improvisations based on informative cases and propose some 
tools, pedagogies and strategies for cross-sectoral transfer of skills via improvisation and use of ICT. 
  
The outcomes of this research will provide: (i) policy makers with a framework to encourage and support ICT as a 
vehicle for improvisation within and between educational sectors; (ii) teachers with tools pedagogies and strategies to 
encourage and support ICT and improvisation; (iii) individual learners with transferable skills that may be utilised and 
adapted throughout their educational and professional lives. 
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PAPER PRESENTATION 
The role of strategic theories in learning using computer-based representations 
James Aczel, The Open University, United Kingdom; Jonathan San Diego, King's College London, United Kingdom 
 
This paper examines how learners interact with variations in representations presented in a computer environment. In 
particular, it explores how analysis of learning in terms of the notion of strategic theories can provide insight into 
learners' cognitive processes when using such representations. The study reported here looked at problem-solving 
using concurrent mathematical representations (numbers, graphs, algebra). For each task, the set of representations 
was presented in one of three instantiations. These were: Static (non-moving, non-changing, non-interactive); 



Dynamic (animated, following keyboard inputs); and Interactive (directly manipulable using a mouse). A variety of 
data was collected from 18 participants: learners' shifts in attention were recorded using an unobtrusive eye-tracking 
device and screen capture software; keyboard and mouse actions were logged automatically; utterances and gestures 
were video recorded; and notes and sketches were recorded in real-time. This rich data was analysed in an integrated 
way, with the aim of characterising learners' strategies. The results show that participants tend to use multiple 
strategies over the course of task completion, and that the number and type of representation influence the strategies 
used. It is argued that this form of strategic analysis offers a systematic way of understanding learning journeys. 
 
Aims 
Computers are offering learners new ways to interact with visual representations, and to make links between these 
representations; yet learners' traditional difficulties with representations often remain (Dunham & Osborne, 1991); 
and indeed dynamic, linked and interactive representations may carry their own additional difficulties (Ainsworth, 
2006). At the same time, developments in technology for real-time capture of gestures and utterances (Blake & 
Scanlon, 2002), eye-tracking (Hansen et al., 2001), and notes and sketches (Mann et al., 2008) mean that it is now 
possible to capture rich data on learners' interactions with representations.However, the very richness of this data 
presents problems. Firstly, software to coordinate and integrate the analysis of these different multiple streams of 
data is only recently beginning to appear. Secondly, the processes of rendering, collating, synchronising, transcribing, 
coding, and comparing such data are time-consuming. Finally ς and this is the focus of this paper ς it is not at all clear 
how best to bring theory to bear on the analysis of this data to provide genuine insight into learners' cognitive 
processes.This paper explores how analysis of learning in terms of the notion of strategic theories (Aczel, 2006) can 
provide insight into learners' cognitive processes when using variations in computer-based representations.  The 
representation studyIn order to explore the sense that learners make of multiple mathematical representations when 
problem-solving, a study was conducted in which a set of representations was presented in one of three 
instantiations. These were: Static (non-moving, non-changing, non-interactive); Dynamic (animated, following 
keyboard inputs); and Interactive (directly manipulable using a mouse).A variety of data was collected from 18 
participants: shifts in attention were recorded using an unobtrusive eye-tracking device and screen capture software; 
keyboard and mouse actions were logged automatically; utterances and gestures were video recorded; and notes and 
sketches were recorded in real-time. A strategic theory approachA number of theoretical explanations for the 
difficulties with representations identified in the research literature can be discerned, and some of these could be 
examined using the data collected in the study. We chose to explore a "strategic theory approach" to analysis (Aczel, 
2006), in which learners are seen as having "concerns" (problems of special interest in a given context); they 
conjecture "strategic theories" (attempts to address the concerns); and then they subject these strategic theories to 
some kind of "error-elimination", typically a sifting or testing process.Learning then is portrayed in terms of processes 
of discontinuous trial-and-improvement of strategic theories under the selection pressures provided by concerns. 
Application of the strategic theory approachThe data was analysed in an integrated way, with the aim of 
characterising participants' strategies. The results show that participants tend to use multiple strategies over the 
duration of task completion, and that the number and type of representation given influence the strategies used.For 
example, it was seen that participants may often choose a strategy dependent on the particular form of mathematical 
representation with which they have started (e.g. a line graph). Should this attempt fail, participants may attempt to 
improve this strategy by combining it with another form of representation (e.g. numbers). Participants were also seen 
constructing their own representations ("re-representing strategies"). In addition, the eye-tracking data showed that 
participants sometimes constructed representations with their eyes ("imagining strategies").By identifying the 
different kinds of strategies being used at particular times, the points at which strategies were abandoned or refined, 
and the frequency of chosen strategies, a pattern of activity can be constructed for an individual participant over the 
duration of a task (e.g. Figure 1).By comparing such patterns between tasks and between participants, it might be 
possible to identify significant commonalities and differences.It was found that the relationships between 
performance, strategy and time spent on task are complex. It was also found that strategy choice can be influenced 
not just by the representations given but also by the participant's prior knowledge and concerns.The data hints that 
participants change strategies when they experience difficulty in using a strategy; when their attention shifts to a 
different mathematical form; when they experience difficulty in visualising mental images; when a strategy imposes 
excessive cognitive load; and when they fail to link multiple representations.Instantiation also appears to influence 
participants' use of strategies. For example, participants given Static instantiations tended to spend more time using 
imagining strategies than participants given Dynamic or Interactive instantiations. Static and interactive instantiations 
tended to encourage graphical strategies; dynamic instantiations tended to encourage algebraic strategies. Dynamic 
and interactive instantiations tended to encourage re-representation.More research is clearly needed to test the 
findings over a larger sample of participants and tasks. However we would suggest that this form of analysis offers a 
systematic way of understanding learning journeys.  
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PAPER PRESENTATION 
Social-problem Solving, Family Background and School Achievement at the ages of 8ς18   
Laszlo Kasik, University of Szeged, Hungary; Jozsef Balazs Fejes, University of Szeged, Hungary 
   
The main aim of the research was to describe the developmental level of social-problem solving (SPS) at the age of 8, 
12, 15 and 18 (N=1146). We also examined the relationship between SPS, social-interest realisation abilities (SIR: 
cooperation, competition, help and leadership), family background and school achievement.  One questionnaire was 
adapted (SPS; for children, parents, teachers), and the investigation of SIR was assessed with a questionnaire 
developed by ourselves (for children, parents, teachers). These instruments proved to be highly reliable. We also used 
a list of variables of family background and school achievement.  The relationship between the values of SPS-factors of 
children and parents is the strongest in all groups. Based on the total values, three factors (negative problem 
orientation, rational problem solving, avoidance) show increasing tendency with age, contrary to positive problem 
orientation and impulsivity. Gender differences can be found especially among children between 15 and 18. The 
relationship between SPS- and SIR-factors is significantly stronger with age (e.g. positive correlation between 
cooperation, help and positive problem orientation and between competition and impulsivity; negative correlation 
between leadership and avoidance). The SPS-factors are influenced the most by family type, less by mothers' 
educational level, and the least by net income. In the youngest group, school success (grade average) already shows 
high positive correlation with SPS-factors (with SIR-factors, too), and these values increase with age. In the two older 
groups, the highest values can be found between rational problem solving and mathematics and biology, between 
impulsivity and history and literature. 
     
Background 
International literatures agree that social competence is a very important factor for both individuals' inner balance 
and a satisfactory social co-existence. According to the well-established psychological view, social competence is a 
complex system of various social, emotional, cognitive (both inherited and learnt) abilities and motives (Rose-Krasnor, 
1997). Within social competence social-problem solving and social-interest realisation (cooperation, competition, 
help, leadership) abilities are very important factors (Fýlßp, 2009). On the basis of international research results, social 
environment (e.g. family, peer relationship, school) determines strongly the development of social competence and 
the correlation between social and cognitive development is very significant with age (Grusec éês Hastings, 2007). 
Therefore, their improvement is a major task of institutionalised education. However, it is not known how social-
problem solving and social-interest realisation abilities develop, and what kind of relationships are between the social 
abilities, cognitive area and family background in Hungarian context.  
  
Aims 
 The main aim of the research was to describe the developmental level of social-problem solving (SPS) at the age of 8, 
12, 15 and 18. We also examined the relationship between SPS, social-interest realisation abilities (SIR: cooperation, 
competition, help, leadership), family background and school achievement. Results are to be used as the basis for a 
complex development programme. 
  
Methods 
 Sample, data collection  
 Subjects were 1146 children (and their teachers and mothers ς only a few fathers sent back the questionnaire). The 
size of the age and gender subsamples was approximately the same. Data collection took place in Spring 2010.  
  



Instruments 
 The questionnaire of the functioning of social problem solving was adapted from D'Zurilla, Nezu and Maydeu-Olivares 
(2002). This Likert-type questionnaire assesses the five factors of social-problem solving: positive and negative 
problem orientation; impulsivity; rational problem solving; avoidance. Social-interest realisation abilities were 
assessed with a Likert-type questionnaire developed by ourselves. Based on the theoretical background (socio-
anthropological, human ethological, social psychological), some dimensions were defined within these abilities. Then 
factor analysis was done, on the basis of which the dimensions formed a lot of factors (e.g. interest, relation between 
give and take, time and winner, approach and rule). In the case of both questionnaires, besides children's own 
evaluations, teachers and mothers also evaluated the functioning of abilities. These instruments proved to be highly 
reliable (SPS: 0.86ς0.94; SIR: 0.83ς0.92). Furthermore, we had a list of background variables at our disposal about all 
participants (e.g. mothers' educational level; family size and type; net income; grade average as school achievement). 
  
Results 
 Development of SPS and SIR 
   The correlations between the raters are very different on both SPS (r=0.22ς0.68, p 
Based on the total SPS-values (mean of the three raters), positive approach to social problems is more typical of 8- and 
12-year-old children than of older children. On the other hand, the interpretation of the solution of relations and 
situations problematic for oneself as a negative phenomenon is the most typical of the two older groups. Students 
belonging to the two older age groups show a bigger tendency to define problems, to decide before solving, to the 
rationality concerning realisation, to a multi-perspective interpretation, and to take into consideration more solution 
possibilities. Decisions and realisations based on emotions are characteristic of the 8- and 12-year-old children. 
Problem avoidance and postponement of solution is more frequent among the 15- and 18-year-olds than among 
younger children.  
 
In the case of total SIR-values, 4 factors from 6 show increasing tendency with age (interest; contribution and share; 
period and winning; equal opportunity, conflict of interests, exclusion) and the difference between the two older and 
the two younger groups is significant (p  
  
Relationship between the examined aspects  
 The relationship between the SPS- and SIR-factors is significantly stronger with age (r=0.25ς0.79, p   
The SPS-factors are influenced the most by family type and family size, and less by mothers' educational level. Net 
income is the environment variable that has the smallest effect on the assessed components of social-problem 
solving. 
 
In the youngest group, school success (grade average) already shows high positive correlation with SPS-factors (with 
SIR-factors, too), and these values increase with age. In the two older groups, the highest values can be found 
between rational problem solving and mathematics and biology, between impulsivity and history and literature. 
  
Conclusion 
 According to our results (1) the inner correlations of the factors of social competence are already strong in the early 
years, and these correlations increase with age; (2) the family characteristics play a major role in the development of 
social-problem solving, and (3) correlation between the social and cognitive psychic areas is strong and gets stronger 
with age. These results strengthen unequivocally international research experience in the same domain. On the basis 
of these results, an experimental programme will be launched in 2011. Nevertheless it has to be taken into 
consideration that respondents were mothers. Numerous surveys show that mothers' opinions about cooperation and 
competition are different from those of fathers.  
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Although the preschool years are of great importance for children's cognitive and emotional development, up to now 
little is known if and how children's home learning environment promotes their socio-emotional development over 
typical background variables (e.g. gender). Therefore, the present paper focuses on the influence of child and family 
background variables as well as the home learning environment on the development of children's physical aggression.    
Data are drawn from the interdisciplinary German research study "BiKS-3-8". The sample comprised 547 children (M = 
3.7 years) from 97 preschools. The developmental trajectory of children's physical aggression was rated by preschool-
teachers in the first, second and third preschool year.   
 
For data analyses, the recently developed growth-mixture modeling (GMM) method was used. GMM allows the 
identification of unobserved subpopulations and their different latent trajectories with longitudinal data. This 
approach was especially useful for the present study because recent research on the development of aggression 
clearly identified subgroups of children differing in their developmental trajectories (e.g., Joussemet et al., 2008).   
 
The results show, that the development of aggression is not linear and displays not the same pattern for all children as 
three different latent classes were identified ("all-time-low", "all-time-high", and "declining"). In addition to the typical 
positive influence factors like being a girl, having an older mother, or growing up with siblings, positive influences of 
the home learning environment were identified. 
 
The current educational climate in Germany focuses strongly upon preschool children's cognitive development and 
raises questions about how to promote emergent literacy and numeracy in preschools and families. Although these 
preacademic skills and their promotion are immensely important for children's academic success, emotional and social 
development requires equally careful nurturing. Especially the preschool years are of great importance for children's 
emotional development. At this age children learn in interaction with adults to regulate and to express their emotions 
appropriately.   
 
Emotional competence is crucial not only in its own right but for positive outcomes in both social and academic 
domains (Denham, 2006). First, the components of emotional competence help children to ensure effective, 
successful social interactions which are crucial predictors of later mental health and well-being (Denham & Holt, 1993; 
Robins & Rutter, 1990). Second, emotional competence also supports cognitive development, academic achievement, 
and school adjustment through its contributions to social competence and self-regulation (Blair, 2002; Carlton & 
Winsler, 1999; Greenberg & Snell, 1997). Summing up, social and emotional factors often uniquely predict academic 
success, when other factors, including earlier academic success, are already taken into account (Carlton, 2000; Pianta, 
1997; Shields et al., 2001). Promoting young children´s social development seems therefore to be crucial for children´s 
academic achievement.    
 
Up to now, little is known if and how children's home learning environment promotes their socio-emotional 
development. Especially the influences of domain-specific, more cognitive, aspects of the home learning environment 
are rather unclear. Therefore, the present paper focuses on the influence of child and family background variables as 
well as the home learning environment on the development of children's physical aggression.    
 
The interdisciplinary German research group "BiKS" deals in two longitudinal studies with the development and the 
educational career of children aged 3 to 12 years. The sample of "BiKS-3-8" comprised 547 children (M = 3.7 years; 
48.3% female; 19.5% migration background) from 97 preschools. The developmental trajectory of children's physical 
aggression was rated by preschool-teachers at six different measuring points in the first, second and third preschool 
year. Items were derived from a German questionnaire, which measures socio-emotional behaviour of preschool 
children (Tietze et al., 1981), and from a German adaption (Gßttert & Asendorpf, 1989) of the California Child Q Set 
(CCQ; Block & Block, 1980), which was used very successfully in the German longitudinal study LOGIK (e.g., Asendorpf, 
Denissen, & van Aken, 2008). Items were selected to measure children's actual behaviour (e.g., my child easily argues 
with other children). The response scale ranged from 0 (disagree) to 3 (strongly agree). Considering that only three 
items were aggregated, Cronbach's alphas were satisfactory (Cronbach's a &ge; .70). The project collected a wide 
range of data on the background of the children, their families and the preschool settings they attended in order to 
investigate the cognitive development of the children, the influences of their background, home and preschool as well 
as the formation of educational selection decisions.   
 
For data analyses, the recently developed growth-mixture modeling (GMM) method was used. GMM allows the 
identification and prediction of unobserved subpopulations and their different latent trajectories with longitudinal 
data. Therefore, this approach was especially useful for the present study because recent research on the 
development of aggression clearly identified subgroups of children differing in their developmental trajectories (e.g., 



Joussemet et al., 2008). Specifically, GMM relaxes the single- population assumption of conventional latent-growth 
models. Instead of considering individual variation around a single mean growth curve, the growth-mixture model 
allows different classes of individuals to vary around different mean growth curves within each latent class (Muthéên, 
2004). In addition, the conditional probability of an individual child belonging to a specific latent class can be 
estimated.    
 
For the development of aggression analyses identified three different latent classes. The majority of the children 
(77.6%) belonged to a class with very low starting values (mI = 0.34, p mI = 1.81, p mI = 2.23, p mS = -0.60, p    
 The results show, that socio-emotional development (i.e. the development of aggression) is not linear and displays 
not the same pattern for all children. Depending on their family background, children show different developmental 
trajectories. In addition to the typical positive influence factors like being a girl, having an older mother, or growing up 
with siblings, positive influences of the home learning environment were identified. This evidence provides a positive 
view on early literacy and numeracy promotion.  
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According to the researches in the educational domain, teachers have a critical role, in part because they are asked to 
produce judgments about the abilities of their students. These judgments can be defined as inferences, made by the 
teacher, on the abilities of their students from several pieces of information (Bressoux & Pansu, 2003). They can be 
explicit or implicit, and seems to be  strong predictors of students' achievement (Alvidrez & Weinstein, 1999). In our 
work on French fourth-grade children, we proposed to evaluate the effect of teachers' judgments (expressed at three 
different moments during the school year) on students' achievement (at the end of the year), taking into account a 
dynamic aspect that is the evolution of judgments during a school year. In other words, the main purpose of this 
research is to focus on the dynamic aspect of teachers' judgments and to estimate the effect of the variations of 
teachers' judgments on students' achievement (math and French language). Hierarchical linear modeling (HLM) and 
growth curve analyses (Singer & Willett, 2003) will allow to i) estimate the growth trajectory of teachers' judgments 
and ii) use these growth trajectories to estimate the impact of teachers' judgments variations on students' 
achievement. 
   
Many researchers, educationalists or members of educational systems wonder long-past about academic learning 
determinants. Although several variables have been shown (for example, students' socioeconomic level, self-
perceptions or gender) to be related to students' achievement, a better understanding of the raison why some 
students succeed academically while others fail is needed.  
 
The purpose of this study is to assess the influence of teachers' judgments in mathematics and French (mother tong) 
on students' academic performance. The teacher is the main referent for students and the best able to make a 
judgment on their abilities. Previous researches on self-fulfilling prophecies have shown that teachers' judgment 
about their students' abilities had an influence on students' performance through the influence of their behaviors 
towards them. This phenomenon is better known as "Pygmalion Effect" (Rosenthal & Jacobson, 1968), and many 
studies in educational domain agree that a more positive judgment provides more opportunities for learning and 
therefore, a better achievement (see Good & Brophy, 2000). Although many of these studies used varied 
ƳŜǘƘƻŘƻƭƻƎƛŜǎΣ Ƴƻǎǘ ƻŦ ǘƘŜƳ ƘŀǾŜ ŎƻƴŎŜƛǾŜŘ ǘŜŀŎƘŜǊǎ ΨƧǳŘƎƳŜƴǘǎ ŀǎ ŦƛȄŜŘ ŀǘ ŀ ƎƛǾŜƴ Ǉƻƛƴǘ ƻŦ ǘƛƳŜ όƎŜƴŜǊŀƭƭȅ ŀǘ ǘƘŜ 
beginning of the shool year), rather than as a dynamic process meaning that teachers' judgments may vary over time 
during the school year.  
 
The main purpose of this research is to focus on the dynamic aspect of teachers' judgments and to estimate the effect 
of the variations of teachers' judgments on students' achievement (math and French language). Using multilevel 
growth curve models (Singer & Willett, 2003), we will i) estimate the growth trajectory of teachers' judgments and ii) 
use these growth trajectories to estimate the impact of teachers' judgments variations on students' achievement. 
 
Participants and procedure: 
Participants in the longitudinal study were 373 students in fourth-grade (CM1). Students were from 24 classes in 18 
schools in towns near Grenoble (France). All students remained in the same class during the school year. The teachers 
(19 women and 5 men) expressed their judgments about their students' abilities in mathematics and French three 
times during the school year (October, February and June). They completed items on a questionnaire for each student 



for the three waves of data. We assessed how teachers perceived their students' capability asking them to indicate 
their opinion about students' behavior in the classroom, their performance level and their potential in French and 
mathematics. Each teacher has been  asked to rate his/her judgments regarding the academic value of his/her 
students, on a Likert-type scale from 0 (very low) to 10 (very good), for each student in the classroom (e.g. please 
assign a score indicating the performance level of the student X in French). For each field, we then constructed a mean 
score from the three dimensions: behavior in classroom,  performance level and potential. This mean score gives us an 
average measure of teachers' judgments about the abilities of each student (psychometrics properties of the scores 
were assessed). 
  
Achievement: 
We collected students' end-of-year achievement scores obtained at a French and mathematics test in grade 3 and 
grade 4. Students' test scores at the end of grade 3 were used as a control variable (initial achievement), while test 
scores at the end of grade 4 were used as "final" achievement. The participating classes had heterogeneous 
achievement levels both in French and mathematics, and students were not placed in any group or class according to 
their ability levels. We were thus able to compare the influence of teachers' judgments as a function of the students' 
academic level at the end of the previous school year to see if the average achievement level of individual classes was 
a factor that may have contributed to variations in students' achievement later in the year. 
 
Statistical modeling of the data and preliminary results: 
In a first step, we ran multilevel growth curve models (Singer and Willett, 2003) in order to estimate teachers' 
judgments growth trajectory over time. In other words, we first studied the variations in teachers' judgments over the 
time period under study. In a second step, we will evaluate the influence of these variations in teachers' judgments on 
students' achievement, in mathematics and French. As our sample consisted of heterogeneous fourth-grade classes 
across multiple school contexts, we use a multilevel statistical approach (Raudenbush & Bryk, 2002) to test in what 
extent variations in achievement could be explained by both individual-level student characteristics and classroom-
level contextual factors. Controlling for individual variables, we will include in our models teachers' judgments 
variations (i.e., the intercepts and slopes estimated in the growth curve models). 
 
The statistical treatments are in progress. Preliminary results showed that there is a positive and significant influence 
of average teachers' judgments expressed during the school year:  more positive judgments provide a higher students' 
achievement both in mathematics and French. We also estimated that there are variations between teachers in 
judgment growth rate over the school year. We now have to test if these growth rate variations in teachers' 
judgments (i.e. whether judgments improve or declines over time) influence students' achievement. 
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Medical students experience high levels of distress while studying, which has consequences for their well-being as 
well as academic performance. The goal of the present study was to explore which perceived aspects of the learning 
environment contribute to exhaustion and lack of interest (or cynicism), which are the key elements of burnout. 
Participants were 673 medical students, who filled in the MED NORD-questionnaire. A structural equation modelling 
approach was adopted to test the relationships between students' perceptions of the learning environment, lack of 
interest, and exhaustion. A satisfying fit of the model with the data was found. Results showed that exhaustion had 
the strongest relationship with workload. In addition, workload was an important determinant, and satisfaction acted 
as a protective factor for lack of interest. Interestingly, worry had a negative relationship with lack of interest, 
indicating that high levels of worry reduce lack of interest. Based on these results, student's well-being might be 
increased with focusing on their experiences of workload as well as their commitment with future work. 
   
Studying in higher education requires long-term commitment and offers students extensive challenges. Those who are 
most likely to discontinue their studies are the ones who experience high levels of anxiety and lack of interest 
(Mäkinen et al., 2004). Compared to students in other academic fields, medical students experience higher levels of 
anxiety and depression. Among medical students, burnout is strongly related to dissatisfaction with the learning 
environment (Dyrbye et al., 2006). Exhaustion and cynicism are the core dimensions of burnout (Maslach & Jackson, 
1981), with cynicism closely resembling lack of interest.   The learning environment is hence an important factor, since 
it can either promote or protect for burnout and attrition. The goal of this study was to examine how students' 
perceptions of the learning environment are related to exhaustion and lack of interest in one's studies.   



    
Methodology   
Participants   
Participants were 673 medical students (70% male, 30% female) from three medical faculties in Finland. The mean age 
was 24. 55% of the participants were in their pre-clinical stage (1st or 2nd year) and 45% were in their post clinical 
stage (3rd or 4th year).   
    
Materials         
The MED NORD (Lonka et al., 2008) questionnaire was used. It measures several aspects related to student well-being 
and orientation. Perceptions of the learning environment were measured by 15 items that formed the scales 
Disengagement, Receiving feedback, Workload, Worry, and Satisfaction (Dahlin et al., 2005). Exhaustion was 
measured by four items (Maslach & Jackson, 1981) and Lack of interest (the used items were very close to cynicism) 
by two (Mäkinen et al., 2004). Items concerning perceptions of the learning environment were rated on a 4-point 
Likert scale ranging from 1 (not at all true) to 4 (totally true), and the items concerning Exhaustion and Lack of interest 
were measured on a 5-point Likert scale with the same scale labels.   
    
Statistical analysis   
A structural equation modelling approach was adopted to test the relationships between students' perceptions of the 
learning environment, lack of interest, and exhaustion. Hypothesized structural relationships among the variables 
were established and the structural model was tested. The tested model included five latent variables concerning the 
perceptions of learning environment: Worry (with 3 observed variables), Satisfaction (4), Disengagement (4), 
Workload (2) and Feedback (2). The model included correlations between these variables and these five latent 
variables predicted the latent variables Exhaustion (4) and Lack of interest (2).   
    
Results   
Analysis of the hypothesized model resulted in a CFI of .92, a TLI of .90, and a RMSEA of .05. These indices indicated a 
rather good fit of the specified model with the data. The &chi;2 analysis, &chi;2 (169, N = 673) = 440.2, p   
    
Table 2 presents the structural relationships between the latent variables. Workload appeared the only significant 
predictor of exhaustion, whereas lack of interest was significantly determined by worry, workload, and most strongly 
by satisfaction. These findings imply that perceived workload puts students at risk for exhaustion as well as a lack of 
interest, which may lead to burnout. Feelings of satisfaction can prevent students from losing interest in one's 
education. Interestingly, worry holds a negative relationship with lack of interest, meaning that high levels of worry 
reduce students' lack of interest. It seems that those students, who do care about their studies, have not become 
cynical. However, their feelings of worry and uncertainty still make them less satisfied, as reflected in the negative 
correlation between worry and satisfaction.   
    
Theoretical and Educational Significance of the Research   
On the basis of the current study, students' well-being might be increased by tackling their experiences of high 
workload. It also appears important to find ways to increase students' satisfaction with their program and how it 
prepares them for their future professions.   
Future research will investigate whether these relationships vary for students in different stages of education. In 
addition, the influence of the instructional format (i.e., a Problem-Based Learning curriculum versus a traditional, 
lecture-based) will be further explored.   
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Students' Attitudes Towards Modes Of Evaluation 
Mordechai Miron, Tel Aviv University, Israel 
 
The purpose of the study was to determine the attitudes of Israeli students toward different modes of evaluation. The 
sample consisted of 346 students who were enrolled in six different faculties at Tel Aviv University. Students reported 
the frequency at which they encountered three modes of evaluation: objective tests, essay-type tests and written 
papers. A 66-item questionnaire was devised to establish students' preferences for different testing methods. The 
data revealed that essay tests were the most common mode of evaluation and objective tests were encountered least 
often. The students expressed a favorable attitude toward each mode of evaluation. The analysis of the data indicated 
that significant differences were foundamong students enrolled in different faculties. 
 
Since the mid-1960s, students' influence on decisions affecting university life has increased in many countries, 
particularly in the area of instruction. Their influence on academic decision-making was partially generated through 
standard questionnaires in which students rated the effectiveness of university instruction. However, these evaluation 
measures rarely included information on student perceptions of the relative merits of various test procedures (Mabry, 
1997). Students have firm attitudes toward different modes of testing and evaluation. These attitudes should not be 
ignored, because there can be little doubt that test performance is influenced to some extent by students' positive or 
negative perceptions regarding the tests they take. Murchan (1989) concludes that the format of testing has a great 
impact on how and what teachers teach, and students learn. Research findings revealed that students' perceptions of 
assessment significantly influence their approach to studying (Struyven, Dochy, & Janssens, 2005). Different types of 
tests also tend to determine the students' approach to learning. Drew (2001) found significant differences in students' 
perceptions of essay tests as compared to their perceptions of multiple-choice formats. Zeidner (1987) found that 
students prefer the multiple-choice format to an essay type examination in almost all dimensions of his inventory 
(perceived difficulty, anxiety, complexity, success expectancy, feeling at ease). There was only one dimension in which 
students thought that essay exams were more appropriate; namely, for the purpose of presenting one's knowledge in 
the subject matter (Zeidner, 1987). The purpose of the present study was to determinate the extent of use of different 
modes of testing on the university level and to explore the attitudes of Israeli students toward these modes. Three 
questions were examined empirically:1.       To what extent were different modes of tests used at the university?2.       
What were the students' attitudes towards these modes?3.       Were the students' attitudes towards evaluation 
modes related to the academic             faculties in which they were enrolled?  
 
Method 
Sample The population consisted of 346 undergraduate students enrolled in six different Tel-Aviv University faculties: 
Exact Sciences (N= 24), Medicine (N=57), Life Sciences (N=62), Social Sciences (N=68), Humanities (N= 100), and Law 
(N=35).  Instruments and procedureThe questionnaires used in this study aimed to investigate three different types of 
evaluation commonly used at the university: objective tests (multiple-choice questions), essay-type tests, and written 
papers. In order to ascertain the frequency of use, the students were asked to rate each of the three evaluation 
modes on a 3-point scale. In order to determine student preferences, a 66-item questionnaire was devised, consisting 
of three 22-item subscales (objective tests, essay-type tests, and written papers) rated on a 5-point Likert scale. The 
questionnaires were administered during class periods, and respondents were guaranteed anonymity.  
 
Results 
1.       To what extent were different modes of tests used at the university? The data indicated that essay tests were 
the most commonly used mode of evaluation, whereas objective tests were the least frequently use   
2.What were the students' attitudes toward these modes? The results revealed a favorable attitude toward each of 
the three modes. Though students held favorable attitudes toward all three types of evaluation, papers scored the 
highest, objective tests were less preferred, and essay tests scored lowest.  
3.       Were the students' attitudes toward evaluation modes related to the academic           faculties in which they 
were enrolled?          . The order of preferences differed from faculty to faculty. In the humanities, the order, from 
most preferred to least, was papers, objective tests, and essay tests, whereas in the social sciences, the order was 
papers, essay tests, and objective tests. Medical students preferred objective tests and did not strongly differentiate 
between the two other evaluation modes. In most faculties, essay tests were the least preferred mode of evaluation.  
 
Discussion and Conclusions 
The purpose of the study was to investigate the frequency of use of the three different modes of evaluation in an 
Israeli university and to examine the attitudes of university students toward these modes: essay tests, objective tests 
and written papers. Essay tests were reported to be the most common mode of evaluation encountered by the 
students, whereas objective testing was the mode experienced least frequently. The predominance of essay tests may 
reflect university professors' reliance on familiar evaluation modes, thus perpetuating testing practices to which they 



were exposed during their own studies. Without specific training on grading and assessment, educators draw 
primarily on their own experiences as students in determining the grading policies and practices they employ (Stiggins, 
2005). evaluation.  Students in this sample indicated a favorable attitude toward each of the three modes of  
evaluation. More than thirty years ago, Shapira and Etzioni-Halevy (1973) noted that the Israeli student tended to 
conform and had a generally moderate approach toward the university. Students approved of the university's 
structure, functions, and instructional and evaluation methods. The present study substantiates these findings at least 
with regard to evaluation modes. Future research should investigate other samples and instruments in order to 
validate the current results. Though students favored all three types of evaluation, papers scored highest, followed by 
objective tests, and essay tests scored lowest. These results do not corroborate Zeidner's (1987) and Boud and 
Falchikov's (2007) findings that students preferred multiple-choice items. The differences may stem from the testing 
experiences to which students in the different samples had previously been exposed. The findings indicate that 
students in different faculties differ in their attitudes toward modes of evaluation. It seems that studying within the 
framework of a scientific discipline and of a certain professional orientation may influence students' attitudes and 
expectations, including their attitudes toward the different modes of evaluation (Kellaghan & Madaus, 2003). This 
study may offer university professors valuable information in the area of testing. Testing practices should receive 
further cautious exploration. Although students' perceptions may be erroneous, students are the consumers of our 
instructional processes and thus cannot be disregarded. Furthermore, our testing instruments and subsequent grading 
policies have far-reaching effects on future generations of students.   [1]     In this paper, evaluation, testing and 
assessment are used interchangeably. 
 
 
PAPER PRESENTATION 
Learning culture as a prerequisite for an institution-wide approach to educational development 
Taiga Brahm, University of St. Gallen, Switzerland; Anja Gebhardt, University of St. Gallen, Switzerland; Tobias Jenert, 
University of St. Gallen, Switzerland 
Over the last two decades, the discussion about innovating teaching and learning at higher education institutions (HEI) 
has concentrated on various core concepts: such as an increased focus on learning outcomes as competencies and 
more student-centered teaching. These concepts form part of what Barr and Tagg (1995) have termed the "shift from 
teaching to learning". However, very few approaches have been proposed so far in the scholarly literature on how to 
actually transfer such normative concepts into the practice of teaching and learning at HEI. In order to sustainably 
develop the practices of teaching and learning at HEI, it is necessary to comprehend the prerequisites for educational 
development. The construct of "learning culture" can be seen as a possible concept to explicate these prerequisites. 
The aims of this study are to propose an institution-wide approach to educational development at HEI and to present 
a comprehensive instrument to diagnose learning culture as a starting point for educational development. The 
findings of the study include a first version of the Learning Culture Inventory for HEI. The students' version of the 
instrument encompasses 12 scales for the individual, 12 for the pedagogical interactions and 5 for the organizational 
dimension. With the institution-wide approach to educational development and the Learning Culture Inventory, this 
study can provide the basis for sustainable developmental initiatives to innovate teaching and learning at HEI. 
   
Currently, a number of discourses are going on about how to best organize teaching and learning at higher education 
institutions (HEI). Over the last two decades, the discussion about innovating teaching and learning at HEI has 
concentrated on various core concepts: such as an increased focus on learning outcomes as competencies and more 
student-centered teaching. These concepts form part of what Barr and Tagg (1995) have termed the "shift from 
teaching to learning": a call to alter the current instruction-centered practices and move towards innovative practices 
of teaching and learning. Students are expected to become active, motivated, and self-responsible learners who 
eagerly engage in learning processes rather than "consume" precast knowledge. Teachers are supposed to support 
student learning by acting as coaches who consult learners in their mostly self-regulated learning activities (Clifford, 
1999; Zimmerman, 2002). However, very few approaches have been proposed so far in the scholarly literature on how 
to actually transfer such normative concepts into the practice of teaching and learning at HEI (for an exception see e.g. 
D'Andrea & Gosling, 2005; Blackmore, 2009). To accomplish large-scale (i.e. institution-wide) as well as sustainable 
change, the role of educational development at HEI has to change as well (Gosling, 2009).    
 
In order to sustainably develop the practices of teaching and learning at HEI, it is necessary to comprehend the 
prerequisites for educational development. The construct of "learning culture" can be seen as a possible concept to 
explicate these prerequisites. The aims of this study are to (a) propose an institution-wide approach to educational 
development at HEI and to (b) present a comprehensive instrument to diagnose learning culture as a starting point for 
educational development.    
 



The methodology of the study is twofold. In a first step, the institution-wide approach to educational development as 
well as the concept of learning culture as a three-dimensional construct has been elaborated. In a second step, the 
construct was operationalized to develop a quantitative instrument for diagnosing learning culture at HEI.  Educational 
development as an institution-wide endeavor. While there is ample research on how engaging teaching and learning 
methods can be used within course settings (e.g. Biggs, 2003), little is known about the preconditions for sustainable 
and large-scale changes of the prevalent practices at HEI. Addressing individual teachers and innovative learning 
designs at the course level (as it is often the case nowadays, cf. Dany, 2007) may actually lead to innovative practices 
and showcases; often, however, their impact on student learning remains minimal compared to the total of learning 
experiences students undergo during their time of study. Additionally, changes on the course level can be overlaid by 
factors which are not within the scope of the individual teacher and tend to be discontinued after the innovation 
phase when initial funding is no longer provided (Hannan & Silver, 2000) or when the learning culture is not adequate. 
Therefore, we argue for an approach to educational development at HEI focusing not only on teachers and the course 
level but addressing the whole institution to arrive at more sustainable changes in the teaching and learning practices. 
Such an institution-wide approach includes (a) faculty development, i.e. the support of faculty in the design of and 
teaching in innovative learning environments, (b) curriculum development on the program level such the students' 
whole learning experience within a study program is considered, and (c) strategic development on an institutional 
level (Jenert & Brahm, 2010). As a starting point for such an institution-wide approach to educational development, 
we suggest to diagnose the existing learning culture at the HEI. It encompasses all the aspects within a HEI that impact 
on students' learning processes and includes (1) a personal, (2) a pedagogical interactions and (3) an organizational 
dimension. The personal dimension comprises individual characteristics of learners considered relevant for formal and 
non-formal learning processes, i.e. their motivation to study. The pedagogical interactions dimension focuses on 
teachers' and learners' actions in the context of (non)-formal learning settings at HEI, e.g. the tasks, methods, and 
roles defining the actual design of a learning environment. The organizational dimension focuses on how teaching and 
learning is positioned within a HEI (as compared to e.g. research as their other main activity besides teaching). 
Consequently, this dimension comprises all those factors that are subject to (strategic) decisions on the institutional 
level and at the same time impact student learning, e.g. socialization to higher education for both students and 
faculty.    
 
The Learning Culture Inventory for HEI. Developing the instrument, we started out by gathering and developing items 
for the different dimensions of learning culture (see below). In a first screening, these items were shown four experts 
in order to evaluate comprehensibility of the wording as well as the suitability for HEI. Next, for the first validation of 
the instrument, 1001 students and 225 faculty members at a Swiss university were surveyed. Over the following 6 
months, the questionnaires have been used with about 3000 students in three different universities in Germany, 
Austria, and Switzerland. To analyze the data, exploratory factor analyses, and reliability analyses were used.    
 
The findings of the study include a first version of the Learning Culture Inventory for HEI. The students' version of the 
instrument encompasses 12 scales for the individual, 12 for the pedagogical interactions and 5 for the organizational 
dimension. The assumed basic factor structure of the instruments could be confirmed. The reliability of most scales 
was reasonable (Cronbachs Alpha can only be reported for some scales in this abstract), e. g. for extrinsic motivation 
to study a = .853 and hope as a positive emotion a = .820 on the personal dimension; competition between students a 
= .759 and formative evaluation of students performance (a = .727) concerning pedagogical interactions, and 
systematic student introduction to studying (a = .787) on the organizational dimension. 
 
Both, the institution-wide approach to educational development and the learning culture instrument, are relevant for 
research and practice. While the instrument provides a possibility to diagnose the learning culture at a HEI, the 
institution-wide approach can subsequently be used as a (theoretical) guideline for HEI on how to implement 
organizational structures for educational development. Taken together, this study can provide the basis for 
sustainable developmental initiatives to innovate teaching and learning at HEI. 
 
 
PAPER PRESENTATION 
LƴǾŜǎǘƛƎŀǘƛƴƎ ǘŜǊǘƛŀǊȅ ŜŘǳŎŀǘƛƻƴ ǎǘǳŘŜƴǘǎΩ ŀǘǘƛǘǳŘŜǎ toward Statistics 
Tasos Barkatsas, Monash University, Australia 
 
Undergraduate and Postgraduate students' attitudes toward statistics were investigated by using the Survey of 
Attitudes Toward Statistics (SATS), along with a number of supplementary variables such as: gender, confidence in 
mathematics and confidence in statistics. Initially an exploratory Principal Components Analysis (PCA) with Varimax 
and Oblimin rotations was conducted and internal consistency reliability estimates were calculated, followed by 
various t-tests, correlations and a MANOVA. All correlations among subscales were low except for the correlation 



between the Difficulty and the Value subscales. No statistically significant gender differences were found but there 
were statistically significant defferences between the "mathematics confidence" variable and each of the four SATS 
subscales (Affect, Cognitive competence, Value and Difficulty) of SATS. 
 
Several researchers (Araki & Shultz, 1995; Elmore & Lewis, 1991; Elmore, Lewis, & Bay, 1993; Elmore & Vasu, 1986; 
Harvey, Plake, & Wise, 1985; Onwuegbuzie, 1995; Roberts & Bilderback, 1980; Schau et al, 1995; Schutz, Drogosz, 
White, & DiStefano, 1998; Wise, 1985; Woehlke, 1991; Woehlke & Leitner, 1980; Zimmer & Fuller, 1996) have studied 
the factors which have an impact on students' performance in statistics courses, including attitudes toward statistics. 
Roberts & Bilderback (1980) developed the Statistics Attitude Survey (SAS). The instrument was designed to be one-
dimensional comprising 33 homogeneous items. Since then two other well-known survey instruments regarding 
attitudes toward statistics have been developed: the Attitudes Toward Statistics Scale (ATS, Wise, 1985) and the 
Survey of Attitudes Toward Statistics Scale (SATS, Schau et al, 1995). The ATS was designed to measure two attitude 
components in contrast to the one-dimensional structure of the SAS. The first component measured students' 
attitudes toward the usefulness of statistics in their field of study. The second component measured students' 
attitudes toward the statistics courses they were attending. The SATS instrument incorporates 4 subscales which have 
been designed to measure negative and positive attitudes about statistics. The four subscales are the following: the 
Affect subscale, the Cognitive Competence subscale, the Value subscale, and the Difficulty subscale.Several studies 
have been conducted on the gender differences regarding students' performance and attitudes toward statistics. 
Schram (1996) published a meta-analysis of studies investigating the gender differences on achievement in statistics 
and reported that the average effect size d=.08, was in favor of the female students. Roberts and Saxe (1982) found 
significant differences when using SAS: the male students had more positive attitudes towards statistics than the 
female students (pretest, r = .26; posttest, r = .19). Araki & Shultz (1995) did not report significant gender differences 
when using the ATS subscale, whereas          The aims of the study were to investigate:·         Undergraduate and 
postgraduate education students' affect, cognitive competence, value and difficulty toward statistics·         Gender 
differences in the attitudes of undergraduate and postgraduate education students' attitudes toward statistics. 
Method 
Participants  The scale (SATS) was administered to 247 undergraduate (N = 155) and postgraduate (N = 92) students 
enrolled in the 4-year Bachelor of Education and the 1-year Graduate Diploma in Education courses in a large 
Australian University. 13.4% of the undergraduate students were enrolled in a second year mathematics education 
unit and 49.4% in a fourth year unit. The composition of the final sample was 71.2% female and 15.8% male students 
(13% missing).  
Instrument The SATS questionnaire used in this study consists of 28 items on a seven point Likert scale (1 = strongly 
disagree, 4 = neither disagree nor agree, 7 = strongly agree). After re-coding the negatively worded items, the highest 
values in the scale correspond to positive attitudes toward statistics. The questionnaire comprises four subscales: 
theAffectsubscale (6 items), theCognitiveCompetence subscale (6 items), the Value subscale (9 items) and the 
Difficulty subscale (7 items). AnalysesPrincipal Components Analysis (PCA) with a Varimax rotation was conducted and 
internal consistency reliability estimates were calculated, followed by various box plots, t-tests, correlations and a 
MANOVA. The SATS internal consistency reliability estimates of this study were consistent with those reported by 
Schau et al. (1995). The reliability coefficients ranged from .636 to .904. The lowest estimate of Cronbach was 
obtained for the difficulty subscale, a result consistent with the subscale with the lowest estimates reported in both 
the Schau et al. (1995) and Cashin & Elmore (2005) studies.  
 
Results and discussion 
Schau et al. (1995) used CFA to support a four factor structure of the SATS. In a more recent study Cashin & Elmore 
(2005) suggested that the SATS might be an instrument with only two domainssimilar to the two domains of the ATS. 
In this study the results of PCA suggest that a three-factor solution could offer an alternative to that of the four-factor 
model. The components reflecting the Affective and Cognitive competence subscales in the three-factor model loaded 
on a unique factor, which could be perceived as representing a subscale congruent to the ATS Course subscale, as the 
two subscales could be conceptualised as a measure of students' attitude toward their achievement in a statistics 
course.Cashin & Elmore (2005) reported that the only significant change in attitudes measured by SATS - before and 
after the course - was in the scores from the Affect subscale. Affective measures like the Affect subscale of the SATS 
and self-efficacy confidence measures like the Cognitive Competence subscale of the SATS, are often treated as 
distinct constructs in educational theory and in research on attitudes toward statistics (Eccles & Wigfield, 1995; 
Harlow, Burkholder & Morrow, 2002). In this study all correlations among subscales were low except for the 
correlation between the Cognitive and the Affect subscales, a result confirming the original Schau et al. (1995) study's 
results. It was found that there were no statistically significant differences between male and female students' 
attitudes in any of the four SATS subscales. In addition, the results showed no evidence of statistically significant 
differences between male and female students in the expected statistics course achievement. This last finding is in 
agreement with the findings of a number of previously conducted studies (Bradley & Wygant, 1998; Waters et al., 



1988; Buck, 1985; Harvey et al, 1985; Schram, 1996; Ware & Chastain, 1991).  NOTE: References not included due to 
word limit but they are available on request. 
 
 
PAPER PRESENTATION 
How teachers, students and experts rate a teaching approach and the connection to student learning 
Christine Johannes, Technische Universitat Munchen, Germany; Tina Seidel, Technische Universitat Munchen, 
Germany 
 
A commonly used self-report instrument for the assessment of teaching action is the Approaches to Teaching 
Inventory (ATI, Trigwell & Prosser, 2004, Prosser & Trigwell, 2006, Trigwell, Prosser & Ginns, 2005). Recent doubts 
about the connection between self-reported approaches and teaching action (Kane, Sandretto & Heath, 2002) raised 
the question how self-report measures can be validated by the perception of participating students or experts. In our 
study, we investigated this relationship for the ATI-R. Furthermore we used clarity/coherence and didactical methods 
as indicators of teaching action and explored their connection to students' learning characteristics such as students' 
learning strategies and motivation. As a method, a sample of N=17 university teachers from different disciplines and 
their students filled out a German version of the ATI-R (Trigwell, Prosser & Ginns, 2005) as well as ratings for 
clarity/coherence and didactical methods after a videotaped session of their teaching. Three experts per teacher rated 
the corresponding constructs. In addition, students rated their intrinsic and extrinsic motivation as well as deep-level 
and surface-level learning approaches. The results show that mean student ratings for teacher focus were higher than 
the corresponding teacher ratings. Compared to teacher ratings, experts were stricter, but both perspectives (teacher, 
external expert) were moderately intercorrelated. Students' perceptions and expert ratings were systematically 
correlated with student learning such as learning strategies and motivation. We conclude that teacher self-reports can 
be applied to compare teachers/ teaching action. In addition, measures such as expert ratings should be used to 
assess effects on student learning outcomes. 
 
Summary The study explores how self-report measures of teaching action relate to correspondent measurement of 
participating students and experts. For this question, we focus on university teachers who were questioned and 
videotaped in one teaching session. The connection of these measures gives insight, how self-report measures of 
teaching action are related to the actual teaching situation and which restrictions could result from the exclusive 
assessment of the teacher's perspective.  Theoretical Background Teachers' teaching approaches are characterized as 
teaching strategies with associated intentions (Kember, 1997) and seem to have a fundamental influence on learning. 
For example, Trigwell, Prosser and Waterhouse (1999) reported of more student surface learning approach when 
teachers describe their teaching approach as teacher-focused. In contrast, if teachers report a more student-oriented 
teaching approach, students report more deep-level learning. Despite the conceptual closeness of teaching 
approaches to the actual teaching situation, self-reported teaching action is not necessarily consistent with the 
concrete teaching action (Seidel, Schwindt, Rimmele, & Prenzel, 2008). To access concrete teaching action, it is 
necessary to look at the concrete teaching situation rather than a self-report measure (Kane, Sandretto & Heath, 
2002), but this has not be done for well-established measurements close to teaching action such as the teaching 
approach. Above that, self-reports of clarity/coherence and didactical methods, as important features of effective 
teaching should be checked for connections to teaching action.   
 
Research Questions  
In ourt study, we relate different perceptions of the teaching approach and teaching action by connecting self-report 
measures to student and expert ratings for a concrete teaching situation. This analysis should shed light on the 
question, how self-reported teaching approaches relate to the perceived teaching action. Specifically, three research 
questions are explored: (1) How do self-reported teaching approaches relate to teaching approaches rated by 
students participating in a teacher's course? (2) How do self-reported teaching approaches relate to expert 
ratings gained in systematic video observations? (3) Which measures show tighter connections to student's learning 
strategies and motivation?   
 
Methods & Design  
N=17 university teachers (7 women, 10 men, M=28.7 years, SD=5.8) from different disciplines were questioned and 
videotaped in one teaching session within the winter term 2009/2010. Data collection took place during a 
qualification program for teaching. Above that, student and video ratings of experts (three ratings per teacher) were 
collected for this teaching session. Answers were given on a six-point Likert scale. Teachers filled out a German version 
of the revised Approaches to Teaching Inventory (Trigwell, Prosser & Ginns, 2005; a=.84 teacher focus, a=.88 student 
focus) and answered five questions regarding clarity/coherence (a=.72) and five items regarding their didactical 
methods (a=.75) . These elements were independently rated by the three experts with acceptable interrater reliability 



for the scales (.63?r?.84). Also, the students of the videotaped classes (N=338) rated teaching approach, 
clarity/coherence, didactical methods with equal or higher reliabilities. Above that, students rated their intrinsic 
motivation (a=.75) , extrinsic motivation (a=.72) , deep-level (a=.71) , and surface-level learning (a=.84).    
 
Results  
Averaged student ratings of the teacher focus were higher than the corresponding self-reports (t(16)=-2.58; p=.02). In 
contrast, no differences between student ratings and corresponding self-reports could be found for student focus 
(t(16)=0.51; p=.96), clarity/coherence (t(16)=1.29; p=.21) and didactical methods (t(16)=-0.45; p=.66).  Compared to 
expert ratings, teachers rated themselves more student-focused (t(16)=6,09, p<.00) more clear/coherent (t(16)=3,00 
p=.01) and stated more didactical variety (t(16)=3,26; p=.01). No differences with respect to teacher focus could be 
observed (t(16)=0,66 p=.52). Interestingly, correlations for teacher focus (r=.58, p=.02) and student focus (r=.67, 
p=.01) were moderate. Also ratings of clarity/coherence (r=. 67, p=.01) and didactical methods (r=.50, p=.04) show 
moderate intercorrelations.  For the student learning approaches and motivation (N=17 sessions), students' perceived 
student focus connected to their intrinsic motivation (r=.69, p=.02) and, in tendency, to deep-level learning approach 
(r=.43, p=.09). Similarly, a marginal correlation between intrinsic motivation and expert-rating of student focus could 
be found (r=.46, p=.07). On the other hand, students' perception of a teacher focus were marginal connected to 
extrinsic motivation (r=.45, p=.07). No correlations with teachers' self-reports occurred.  For students' perception of 
teaching action, a correlation between clarity/coherence and intrinsic motivation (r=.63, p<.00) as well as a deep-level 
learning approach (r=.69, p<.00) emerged. Above that, student's rating of didactical methods correlated with intrinsic 
motivation (r=.83, p<.00) and deep-level learning (r=.72, p<.00). In tendency, the expert ratings of didactical methods 
show similar connections to intrinsic motivation (r=.45, p=.08) and deep-level learning (r=.44, p=.09). As for the 
teaching approaches, no significant correlations with teachers' self-reports occurred.   
 
Discussion  
Our study focused on how self-reported teaching approaches and teaching action relate to correspondent 
measurement by students and experts. The current data indicate that (1) in general, teachers and students see 
their shared teaching situation quite similar. One exception is a teacher focus, which students rated higher. 
(2)Comparisons to expert ratings as stricter criterion showed that teachers were positively biased in judging of their 
own teaching. This effect seems to be a rather general bias: Moderate intercorrelations between expert ratings and 
self-reports indicate the same observational basis connected with an individual reference of frame in teachers. 
(3)Despite tight connections between self-reports, student and expert ratings, only students' perceptions and expert 
rating connect to student characteristics such as learning approaches and motivation.  This leads to the conclusion 
that self-reports of teachers are a suitable indicator to compare teacher's teaching action. Other measures such as 
expert ratings should be used to make connections between teaching action and student's learning outcome. Video-
based expert ratings, moreover, offer multiple possibilities for professional development by being able to directly 
target at the teaching action at hand. Students' perception of teaching action connects even tighter to their learning, 
but could be biased with respect to pre-knowledge or interest in the teaching subject matter.   
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In a longitudinal design we are studying a cohort of 849 apprentices throughout their three-year training. They 
commenced their vocational training in health care or building construction in 2009. The objective is to identify 
conditions (characteristics of the individual, the in-company training, the vocational school training and the family of 



origin) of successful vocational training. Borrowing from the self-determination theory (Ryan & Deci, 2000) and 
Krapp's (1998, 1999) person-object theory of interest, we are focusing specifically on motivation variables.   
 
In this paper we compare those who dropped out during the first year (n=63, 7.4%) with those who made the 
transition to the second year (n=786, 92.6%) of training. We consider the identification, by vocational schools, of 
apprentices at risk due to poor academic performance during the probation period. This allows for the comparison of 
a first group of apprentices that had been correctly identified as being at risk, a second group that could not be 
identified in advance and a third group of adolescents ς classified as a risk group ς but who did not drop out. First 
results show that those who dropped out were less satisfied with their chosen apprenticeship from the beginning and 
that they had often declared that it did not correspond with what they desired. As expected, they started with weaker 
intrinsic motivation towards their training and agreed that they enjoyed work less since starting the course. 
   
We are studying a cohort of apprentices (N=849), who entered vocational training in health care or building 
construction in 2009, throughout their three-year training (longitudinal design). The objective of the study is to 
identify conditions (characteristics of the individual, the in-company training, the vocational school training and the 
family of origin) of successful vocational training. Borrowing from the self-determination theory (Ryan & Deci, 2000) 
and Krapp's (1998, 1999) person-object theory of interest, we are focusing specifically on motivation variables. In this 
paper, apprentices who dropped out of vocational training by the end of their first year are compared with those who 
successfully managed the transition to second year. Additionally, to get a more differentiated insight, three groups of 
apprentices will be compared to each other: (1) dropouts who had been identified as being at risk by the vocational 
schools because of poor academic performance during the initial probation period, (2) dropouts who could not be 
identified in advance and (3) apprentices who had been classified into the risk group, but who did not drop out. We 
address the research questions on how these groups of apprentices and their training situation are characterized, 
what conditions lead to dropout and which factors might be protective. A special focus is set on the impact 
motivational variables have on dropout. We analyse if and how the groups differ in terms of the compromise they had 
to make when choosing their vocation and any special support received from their school and their company.   
    
Theoretical background    
In Switzerland, more than two out of three adolescents do an apprenticeship during this challenging period of their 
lives. Mastering the transition from obligatory school to vocational training, attending and completing this formation 
successfully, and the subsequent entrance into the labour market are important challenges for adolescence. 
Vocational training facilitates the entry into the labour market and the beginning of one's working career, and is seen 
as assuring integration into the world of work (OECD, 2000; Ryan, 2001; Bynner & Parsons, 2002; Imdorf, 2007).   In 
general, the acquisition of theoretical knowledge and practical skills relevant to the occupation are important criteria 
for a successful course of formation. From the point of view of those learners who drop out, the decisive factors are 
an unfortunate choice of occupation, their relationship to the VET trainer, and aspects of learning at the workplace 
(Stalder & Schmid, 2006; Schmid, 2000). For many students from schools with basic requirements, the key question is 
not whether their interests fit the occupation, but (1) whether they can find an apprenticeship at all (Herzog, 
Neuenschwander & Wannack, 2006) and/or (2) whether they can attain a vocational qualification. Therefore, it seems 
particularly important to allow for situational interest in aspects of the occupation during training, in order to activate 
motivational processes, and, in the long run, develop more stable interests relevant to the occupation (see Krapp & 
Lewalter, 2001). Work motivation theories propose a strong connection between task-related (more intrinsic) 
motivation and notions of growth and autonomy (e.g. McGregor, 1960; Herzberg, 1972; Hackman & Oldham, 1976), 
which is very close to the self-determination theory (Ryan & Deci, 2000).    
    
Method    
We are collecting data from a cohort of 849 apprentices, that started their apprenticeship in the field of health care or 
building construction in 2009, as well as from their VET trainers throughout the three-year training (longitudinal 
design). As dependent variables we are surveying the apprentices' performance, satisfaction with the apprenticeship, 
intention to pursue the training and complete it. Among the independent factors, of greatest interest are those that 
foster motivation and are central to approaches such as the self-determination theory (Ryan & Deci, 2000), Krapps' 
(1998, 1999) person-object-theory of interest, as well as approaches from organizational psychology (e.g. Hackman & 
Oldham, 1976). Special attention is granted to attributes of the workplace (e.g. job characteristics, mentoring and 
working atmosphere) that are expected to have a positive influence on psychological states that support intrinsic 
motivation and satisfaction. Furthermore, attributes of support and learning atmosphere at the vocational school are 
considered. An additional questionnaire is sent to those apprentices who drop out. The reasons for dropout, the 
apprentices' situation after the dropout, their prospects, as well as, the experienced support are examined.   
    
First results    



In this contribution, we present selected results from the first two sets of data collection (in the middle of the initial 
probation period, and in the second half of the first year of training).   The initial findings indicate that at the time of 
signing the apprenticeship contract, a majority of adolescents is confident or very confident that they have chosen the 
right vocation, and also expect to fit in well with the employer. The data show that 63 (7.4%) out of 849 apprentices 
dropped out during the first year of apprenticeship. This group was already dissatisfied with their chosen vocation at 
the beginning of the apprenticeship and had often declared that the vocation did not correspondent with what they 
desired. About a quarter of those who dropped out, as well of those who did not, experienced difficult situations in 
the company during the probation period. As expected, the two groups differed significantly in their intrinsic 
motivation towards their course, with those who dropped out showing weaker intrinsic motivation. About three 
quarters of the apprentices agreed or rather agreed that during work, they often experienced feelings of boredom as 
well as overtaxation, and no difference was found between those who dropped out and those who continued. But the 
former agreed less that they had enjoyed work since entering the vocational training. This finding reinforces the 
assumption that intrinsic motivation is important for success with the initial qualification.  The current integration of 
data concerning the identification of apprentices being at risk by the vocational schools is almost complete and will 
allow for an additional and more discriminating analysis that we expect to give important indications of what 
conditions lead to dropout and which factors might be protective. 
 
 
PAPER PRESENTATION 
Business Internship Advisors as Protagonists of Workplace Learning 
Annette Ostendorf, University of Innsbruck, Austria, Germany; Markus Ammann, University of Innsbruck, Austria 
 
Business internships ŀǎ ŀ ǘȅǇŜ ƻŦ ŜȄǇŜǊƛŜƴǘƛŀƭ ƭŜŀǊƴƛƴƎ ǎŜǘǘƛƴƎǎ ŀǊŜ ǎǳǇǇƻǎŜŘ ǘƻ ŦƻǎǘŜǊ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘƛŜǎ ǘƻ ŎƻƴƴŜŎǘ 
theoretical and practical knowledge, to support their personal and emotional development, and to help them in 
finding the right career path. There are many hints that they do so but we also have to face that these - from an 
educational view of perspective highly desirable - outcomes are not guaranteed or in any sense achieved 
automatically. This may lead us to investigate structures and conditions for high quality in business internships more 
intensively In this paper the focus will especially be on the workplace advisors of business internships. This group of 
ΨŜŘǳŎŀǘƻǊǎΩ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǘƘŜ ƘƛŘŘŜƴ ƻƴŜǎΦ ¢ƘŜǊŜ ƛǎ ƴƻǘ ƳǳŎƘ ǘǊŀƴǎǇŀǊŜƴŎȅ ƻƴ ǘƘŜƛǊ ƛƴǾƻƭǾŜƳŜƴǘ ƛn workplace 
learning processes. In the present study we discuss results of a qualitative-empirical case study conducted in summer 
2010 in a mid-sized, Austrian company in the public sector. Central issues are expectations, role interpretation and 
competencies of business internship advisors. We attempt to make a contribution to the development of a quality 
framework for counselling structures and processes in internships. 
 
Introduction and aims 
Business internships as a type of experiential learning settingǎ ŀǊŜ ǎǳǇǇƻǎŜŘ ǘƻ ŦƻǎǘŜǊ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘƛŜǎ ǘƻ ŎƻƴƴŜŎǘ 
theoretical and practical knowledge, to support their personal and emotional development, and to help them in 
finding the right career path. There are many hints that they do so but we also have to face that these - from an 
educational view of perspective highly desirable - outcomes are not guaranteed or in any sense achieved 
automatically. This may lead us to investigate structures and conditions for high quality in business internships more 
intensiveƭȅΦ ¢ƘŜ ŎƻƴǎǘǊǳŎǘ αǉǳŀƭƛǘȅά ƛƴ ǘƘƛǎ ŎƻƴǘŜȄǘ ǎƘƻǳƭŘ ōŜ ǇǊƻǇŜǊƭȅ ƧǳŘƎŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ŜŘǳŎŀǘƛƻƴŀƭ ŀƛƳǎ όŀǎ 
opportunities for personal development and learning) but also in terms of contributions to economic achievement. 
That attitude depends on the special definition of internships. One attribute of internships is that they are a 
combination of learning and working. If only one of these processes is exclusively stressed it cannot be called an 
internship any longer. A second attribute of internships is the existence of a sort of didactic framework. That means 
that there has to be a minimum of planning concerning learning outputs, work-related aims, processes, advisors and 
workplace conditions. 
 
Our central issue is to find out quality features for counselling or advising business internships. That includes also a 
deeper discussion on quality criteria in cooperative educational settings.  In this paper the focus will especially be on 
ǘƘŜ ǿƻǊƪǇƭŀŎŜ ŀŘǾƛǎƻǊǎ ƻŦ ōǳǎƛƴŜǎǎ ƛƴǘŜǊƴǎƘƛǇǎΦ ¢Ƙƛǎ ƎǊƻǳǇ ƻŦ ΨŜŘǳŎŀǘƻǊǎΩ Ŏŀƴ ōŜ Ŏonsidered as the hidden ones. 
Research on their role, expectations or competencies is still rare in educational literature.  
 
Methodology and methods 
In the face of this lack of theories and empirical data a qualitative-empirical case study was conducted in summer 
2010 in a mid-sized, Austrian company in the public sector. An interpretative approach seems to meet the research 
Ǝƻŀƭǎ ōŜǎǘΦ .ǳǎƛƴŜǎǎ ƛƴǘŜǊƴǎƘƛǇǎ ŀǊŜ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǘȅǇŜ ƻŦ ōǳǎƛƴŜǎǎ ŦƛŜƭŘΣ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǎƛȊŜ ŀƴŘ 
location, its cultural surroundings, including the educational system etc.. Therefore comparison between different 
internships is difficult.  



 
The explored firm with about 500 employees offered a total of 48 internships for pupils and students of higher 
educational institutions in technical fields and administration or service in the year 2009. The company investigated 
offered internships with a duration from one week to two months. In the classification of Stake (2005: 445) the 
investigation was designed as an instrumental case study. That means that the special case was investigated mainly to 
facilitate understanding of the issue and for generalization purposes.  The mentioned case study is one component in 
a broader project on business internships funded by the Tyrolean Science Fund (2009-2010) at the University of 
Innsbruck. 
 
.ŜǎƛŘŜǎ ǘƘŜ ŘƻŎǳƳŜƴǘ ŀƴŀƭȅǎƛǎ ŀƴŘ ǎƻƳŜ ŜŦŦƻǊǘ ǘƻ ǎǳƳ ǳǇ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ōŀŎƪƎǊƻǳƴŘ ŦƻǳǊ ǎŜƳƛ-structured qualitative 
interviews have been conducted at the firm. Criteria for the selection of the interview partners were on the one hand 
their direct responsibility for the intern and on the other hand their long-term experience in counselling internships. 
They have been questioned as experts on their living environment. With these four persons the most relevant 
protagonists of internship counselling in the focussed company have been covered. 
 
Findings  
In this short summarizing abstract we want to note only some special outcomes. 
o ²ƘŜƴ ǘƘŜ ŀŘǾƛǎƻǊΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ȅƻǳƴƎ ǇŜƻǇƭŜ ƛǎ ƘƛƎƘƭȅ ǾŀƭǳŜŘ ōȅ ǘƘŜ ƭŜŀŘŜǊǎ the additional and voluntary 
work as a advisor is not considered as strong a burden. 
o There is a close nexus between experiences in trainee supervision within the Austrian dual vocational system 
and their ability to deal with interns. Amazingly they refused an organizational link between the two types of learners 
within the company. 
o In the eyes of the internship advisors one of the most relevant personal attributes of a advisor should be his 
identification with the work and the company. That is consƛŘŜǊŜŘ ŀǎ ŀƴ ƛƴŘƛǎǇŜƴǎŀōƭŜ ŀǘǘǊƛōǳǘŜ ŦƻǊ ŦŀŎƛƭƛǘŀǘƛƴƎ ƛƴǘŜǊƴǎΩ 
participation in the world of work. 
o Very important for the successful work as a advisor is an appreciating and respectful attitude towards the 
interns. 
o There is no link between schools, teachers and the advisors. Even though there is a strong wish for 
cooperation nobody cares about an initiative in that direction. 
o LƴǘŜǊƴǎƘƛǇ ŀŘǾƛǎƻǊǎ ŘƻƴΩǘ ƎŜǘ ŀƴȅ ǎǳǇǇƻǊǘ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ŜŘǳŎŀǘƛƻƴŀƭ ǎƛǘǳŀǘƛƻƴǎΦ 
o Didactic support in the task arrangements for the interns dedicated by teachers would be seen as very helpful 
and not as constricting. 
 
Theoretical and educational significance of the research 
Business internships are strongly discussed in the Austrian school community in terms of their strengths in combining 
theoretical and practical settings of education. They are estimated as one powerful tool to improve the weakness of 
medium and higher vocational schools (outside of the dual system) in offering direct business experiences. In an 
international view there is also an old tradition and new revival of educational discussion on cooperative education 
(Howard 2004: 4) to which our research can contribute some aspects.   
 
²Ŝ ŦƻǳƴŘ ƻǳǘ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀƭǎƻ ŀ ƭŀŎƪ ƻŦ ΨǎŜƴǎŜ ƳŀƪƛƴƎΩ ƻƴ ǘƘŜ Ǉƻǎƛǘƛƻƴƛƴg and design of business internships between 
companies and schools. Discussions often focus only on the role of teachers in accompanying internships of their 
ǎǘǳŘŜƴǘǎΦ [Ŝǎǎ ǎǘǊƻƴƎ ŀǘǘŜƴǘƛƻƴ ƛǎ ƎƛǾŜƴ ǘƻ ǘƘŜ ΨƻǘƘŜǊ ǎƛŘŜ ƻŦ ǘŜŀŎƘƛƴƎΩ ς the advisors. So our paper brings the view of 
in-company advisors more to the foreground and may open opportunities for the design of high quality cooperation in 
that field.  
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The present evaluation study of trainings for Six Sigma, a methodology for organizational quality improvement, aimed 
to demonstrate how a theory-based multi-method approach comprising context, input, process and outcome analyses 
will generate valuable insights into the problem of training transfer. Method and results of four sub-studies are 
presented in detail: content analysis of the training concept, structured observations of training sessions, pre- and 
post-training surveys, and a transfer survey. Overall, these studies showed that the evaluated trainings already 
implemented many features to be expected from an effective transfer-oriented learning environment in the view of 
current learning research. However, it was also possible to identify a number of weaknesses which served as a source 
ŦƻǊ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ǘǊŀƛƴƛƴƎǎΩ ŎƻƴŎŜǇǘ ŀƴŘ ǊŜŀƭƛǎŀǘƛƻƴΦ Lǘ ƛǎ ŀǊƎǳŜŘ ǘƘŀǘ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǘǊŀƛƴƛƴƎ 
evaluation which focus only on outcomes would not be able to provide this kind of formative feedback. 
 
Aims and theoretical background 
Transfer of training to the workplace is a major and recurrent concern from educational as well as economical 
viewpoints. If learners are not able to apply the knowledge and skills they have learned in and between training 
sessions in their everyday work, valuable resources have been wasted. Drawing on the classical framework of Baldwin 
and Ford (1988), several possible reasons for the failure of transfer can be identified: Trainee characteristics (e.g. lack 
of preconditions, previous knowledge or motivation), training design (e.g. wrong choice of contents or learning 
approach), or work environment (e.g. lack of support or opportunity to apply contents). According to Laker (1990), 
transfer is not monolithic but has to be conceptualized as a two-dimensional construct. First, in regard to 
generalisability, transfer can be near, i.e. happen in contexts which are similar to the learning situation, or far, i.e. 
happen in other contexts which are distinctively different from the learning situation. Secondly, on a temporal 
dimension, distinct phases of transfer from initiation to maintenance have to be differentiated. From a learning theory 
viewpoint, it can be argued that there are two major preconditions for transfer of complex learning goals: a learning 
ŜƴǾƛǊƻƴƳŜƴǘ ǿƘƛŎƘ ŦƻǎǘŜǊǎ ƭŜŀǊƴŜǊǎΩ ŀŎǘƛǾŜ ƛƴǾƻƭǾŜƳŜƴǘ ǿƛǘƘ ŀǳǘƘŜƴǘƛŎ ǇǊƻōƭŜƳǎ όŜΦƎΦ ǇǊƻōƭŜƳ ƻǊƛŜƴǘŜŘ ƻǊ ƛƴǉǳƛǊȅ 
based learning), and instructional support, e.g. during self-directed and cooperative learning phases, and, in particular, 
after the training in the form of coaching at or near the workplace (Stark, Mandl, Gruber & Renkl, 1999). Accordingly, 
it was expected that for the trainings to be most effective in regard to enabling transfer, trainers are to provide 
authentic, cooperative and self-directed problem-solving contexts with well dosed direct instruction and guidance to 
enable learners to actively acquire, process, and exercise new knowledge and skills (e.g. Schmidt et al., 2009).  
 
Lƴ Ƴŀƴȅ Ǉŀǎǘ ǘǊŀƛƴƛƴƎ ŜǾŀƭǳŀǘƛƻƴǎΣ ǘƘŜ ŦƻŎǳǎ Ƙŀǎ ōŜŜƴ ƻƴ ƳŜŀǎǳǊƛƴƎ ƭŜŀǊƴŜǊǎΩ ŀŎŎŜǇǘŀƴŎŜ ŀƴŘ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎΣ 
while the complexities of analysing training transfer have often been neglected in the past. Therefore, in the current 
study which aimed at evaluating Six Sigma trainings in a corporate setting, a complex multi method evaluation design 
was applied to analyse training transfer within a comprehensive theory based framework. This framework 
incorporated context, input, process, and outcome variables to allow for a comprehensive analysis of training transfer.  
 
Context of the study 
The evaluation study was conducted in an international industrial gases and engineering company. The subject of the 
evaluation is the training for Six Sigma, a systematic, data-driven approach to quality improvement with the goal to 
achieve error free processes. The training concept comprises four training weeks with a 4-6 week interval in between 
each week, during which the participants work on their own authentic Six Sigma projects while receiving coaching by 
ŀƴ ŜȄǇŜǊƛŜƴŎŜŘ άaŀǎǘŜǊ .ƭŀŎƪ .ŜƭǘέΦ ¢ƘŜ ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǘǊŀƛƴƛƴƎ ǿŜŜƪǎ ƛŘŜŀƭƭȅ Ǌǳƴ ǇŀǊŀƭƭŜƭ ǘƻ ǘƘŜ ǇǊƻƎǊŜǎǎ 
ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǇǊƻƧŜŎǘ ǿƻǊƪ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ōŜǘǿŜŜƴ ǘƘŜ training weeks. 
 
Research questions 
The research questions addressed the following aspects in regard to the transfer-oriented theoretical model: (1) 
ǘǊŀƛƴƛƴƎ ŎƻƴŎŜǇǘΣ όнύ ǘǊŀƛƴƛƴƎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΣ όоύ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǇǊŜŎƻƴŘƛǘƛƻƴǎΣ όпύ ǘǊŀƛƴƛƴƎ ƻǳǘŎƻƳŜǎΣ όрύ transfer 
conditions at the workplace, and (6) actual transfer of learning contents. 
 
Methodology 
A multi-method approach comprising four studies was chosen. These used content analyses of training manuals to 
examine the training concept (question 1), structured participant observations of training sessions to study 
implementation (question 2), pre- and post-training surveys (questions 3-5), and transfer surveys and interviews 
(question 6).  
 
Findings 
The analysis of the trainer manuals (question 1) suggested that the training concept provided a mix of diverse teaching 
and learning methods, which basically conformed to central criteria for transfer-oriented learning environments (e.g. 
work-place related exercise, case studies).  The observation of training sessions (question 2) revealed that the training 
was implemented mostly in accord with the trainer manuals. Accordingly, the training implementation applied 



important elements of a transfer-oriented methodology (e.g. learners were actively engaged in individual (14% of 
overall training time) or group work (33%) while receiving support by the trainers).  The pre-post-test surveys revealed 
that important preconditions favourable for transfer were met (question 3) (e.g. participant motivation; authentic, 
problem-ƻǊƛŜƴǘŜŘ ǇǊƻƧŜŎǘǎ ŦǊƻƳ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƻǿƴ ǿƻǊƪǇƭŀŎŜύΦ Lǘ ŀƭǎƻ ŘŜƳƻƴǎǘǊŀǘŜŘ ǎŀǘƛǎŦŀŎǘƻǊȅ ǘǊŀƛƴƛƴƎ ƻǳǘŎƻƳŜǎ 
(question 4) (e.g. gains in knowledge and skills) and for most participants transfer conditions were favourable in 
particularly in regard coaching at the workplace (question 5). Finally, the transfer study (question 6) illustrated that 
learners did actually apply not all, but a substantial percentage of the learning contents. 
 
Theoretical and Educational Significance 
Based on the empirical results, several recommendations for further improvements of the training concept and 
realisation were made at the context, input, and process levels. Among these were providing better transfer 
ŎƻƴŘƛǘƛƻƴǎ ŀǘ ǘƘŜ ǿƻǊƪǇƭŀŎŜ ōȅ ƎǳŀǊŀƴǘŜŜƛƴƎ ƭƛƴŜ ƳŀƴŀƎŜǊǎΩ ǎǳǇǇƻǊǘ όŎƻƴǘŜȄǘύΣ ƳŀƪƛƴƎ ǎǳǊŜ ǘƘŀǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƻǿƴ 
projects which they bring to the training were actually suited for realisation within the training duration (input), and 
decreasing the percentage of lectures, interactive lectures and the usage of presentation slides during training 
sessions (process). The theory-based, multi-method approach demonstrates that for understanding and optimizing 
the transfer of training under real world conditions, a comprehensive perspective, comprising context, input, process, 
and outcome analyses, needs to be applied. 
 
References  
Baldwin, T. T. & Ford, J. K. (1988). Transfer of training: A review and directions for future research. Personnel 
Psychology, 41(1), 63-105. 
Laker, D. R. (1990). Dual dimensionality of training transfer. Human Resource Development 
Quarterly, 1 (3), 209ς235. 
Schmidt, H.G., van der Molen, H.T., te Winkel, W. & Wijnen, W. (2009). Constructivist, problem-based learning does 
work. Educational Psychologist, 44, 227-249.  
Stark, R., Mandl, H., Gruber, H., & Renkl, A. (1999). Instructional means to overcome transfer problems in the domain 
of economics: Empirical studies. International Journal of Educational Research, 31, 591-609. 
 
 
PAPER PRESENTATION 
The Juice Factory; designing authentic learning in vocational education. 
Loek FM Nieuwenhuis, IVA, university of Tilburg, Netherlands; Marjan Kat, IVA, university of Tilburg, Netherlands;  
Marijke Van Vijfeijken, IVA, university of Tilburg, Netherlands 
 
In this paper the introduction of the Juice Factory is analysed. The Juice Factory is a simulated production line for 
training occupational and professional competencies. Based on curriculum theory (Van den Akker, 2003) and design 
principles for authentic learning environments (Zitter, 2010), teachers from Dutch colleges for vocational/professional 
education and training are interviewed on their instructional theories and practices. The teachers lack a theory of 
professional development, so they are not well equipped to use the Juice Factory as an instructional tool for preparing 
their students for the transition from school to work. 
 
Workplace learning is seen essential in Dutch Vocational Education (VET), for developing occupational competences. 
Apprenticeships are seen as a strong system for school to work transitions (Mýller & Shavit, 1998; OECD, 2009). 
However, the effectiveness of workplace learning can be questioned for (early) instruction goals. Nijhof and 
Nieuwenhuis (2008) make clear that for developing occupational, theoretical knowledge the workplace is not 
effective, and for training skills other learning environments may be more effective. Billett (2004) argues that workers 
learn a lot in the workplace, but not always the right things: due to economic constraints the workplace is filled with 
short-cuts  and wicked routines, which are bad learning examples for novices and apprentices. Dehnbostel (2001) 
state that off the job learning "bays" are effective for skill training, because production stress can be decreased, so 
opportunities emerge for instruction and rehearsal. Workplace learning should be sequenced in a vocational 
curriculum, in which a variety of practical learning environments are deliberately scheduled (Van Merrienboer a.o., 
2004). 
 
VET colleges and training companies are looking for alternative learning environments combining the attractiveness of 
realistic work environments and the effectiveness of simulated work environments. Zitter (2010) developed an 
analytical tool for designing authentic learning environments, based on two dimensions: 1) simulation versus 
authenticity and 2) acquisition versus participation. The latter dimension is based on the tow metaphors for learning, 
developed by Sfard (1998): in the first metaphor, learning is targeted at the acquisition of knowledge and skills, 
whereas in the second metaphor learning is targeted at becoming a member of a community (cf. Wenger, 1998). 



Simulated practice is favourable for acquisitional goals (skill development and knowledge acquisition), whereas 
realistic practice is enhancing socialisation processes (legitimate peripheral participation, becoming a memer of the 
working community; Lave and Wenger, 1991). 
 
In the paper a case study is presented on the design and use of the "Juice Factory" in a Dutch VET college. The Juice 
Factory is a complete and running production line for bottled juice, which is runned by students from several higher 
and intermediate vocational and professional courses (business administration; process technology; 
mechanical/electronic engineering; sales and retail). Work masters from a neighbour factory and teachers from 
several colleges are responsible for supervision and coaching and for the delivery of in-company classes. On small 
scale, the Juice Factory is delivering juice to external clients, so a realistic production process is created. The case 
study focuses on the teachers of these courses: we were interested in the instructional theories and practices used in 
course delivery before and after implementation of the Juice Factory. In the case study we reconstruct the 
implementation process of the Juice Factory, and we interviewed teachers, students and managers of 8 courses (from 
different colleges involved and on different levels of educational attainments). Besides the analytical model of Zitter, 
we used the curriculum development theory of Van den Akker (2003) as an agenda for the interviews. Van den Akker 
discerns 1) the curriculum as designed by developers; 2) the curriculum as used by teachers; and 3) the curriculum as 
learned by the students. In the paper we will present the design principles used by the VET-teachers of these courses. 
Although the factory has been operational for three years, teachers hesitate to incorporate the Juice Factory into their 
teaching and instruction. They do not see the Juice Factory as an innovative educational tool; they use the Juice 
factory as a regular training company, which is out of their reach. They lack a theory of professional development, so 
they are not well equipped to use the Juice Factory as an instructional tool for preparing their students for the 
transition from school to work. 
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There is today a broad consensus among researchers in mathematics education that the ultimate goal of mathematics 
education consists in students' acquisition of adaptive competence, i.e. the ability to apply meaningfully learned 
knowledge and skills flexibly and creatively in a variety of situations. Research has shown that self-regulation 
constitutes an important component of adaptive competence in mathematics, and is highly correlated with academic 
achievement. But there is also evidence that students do not become self-regulated learners spontaneously. Taking all 
this into account the challenging question is: What kind of learning environments needs to be designed in view of 
fostering in students the acquisition of good self-regulation skills as part of becoming competent in mathematics? This 
paper will review the available research relating to this important issue, starting thereby from the early studies in the 
1980s and resulting in the identification of research-based major characteristics of effective learning environments. 
 
Theoretical background and objective 
There is broad consensus that the ultimate goal of mathematics education consists in students' acquisition of adaptive 
competence, i.e. the ability to apply meaningfully learned knowledge and skills flexibly and creatively in divers 
contexts. Research shows that self-regulation skills constitute an important component of adaptive competence in 



mathematics and are highly correlated with achievement (De Corte & Verschaffel, 2006). However, there is evidence 
that students do not become self-regulated learners spontaneously. Taking this into account a challenging question is: 
What kind of learning environments needs to be designed and implemented for fostering in students the acquisition 
of good self-regulation skills as part of becoming competent in mathematics? This paper reviews the relevant research 
relating to this issue. 
 
Data sources and results 
Early studies in the 1980s investigated the impact of modeling, guided practice, and corrective feedback on primary 
school students' acquisition of self-regulation skills during mathematics instruction. They showed that using models 
during teaching can enhance students' self-regulation and achievement (Schunk, 1998). However, these studies were 
limited to teaching discrete computational skills instead of focusing on the effects of self-regulation on complex 
activities, especially problem solving. Furthermore, they mostly addressed discrete aspects of self-regulation (e.g., 
Ǝƻŀƭ ǎŜǘǘƛƴƎύΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ǿŜǊŜ ǎƘƻǊǘΦ 5Ŝ /ƻǊǘŜΣ ±ŜǊǎŎƘŀŦŦŜƭΣ ŀƴŘ hǇ Ψǘ 9ȅƴŘŜ όнлллύ ǊŜǾƛŜǿŜŘ ŘŜǎƛƎƴ 
experiments involving more extended and more comprehensive interventions focused on problem solving. These 
studies yielded also promising results that, moreover, converge well with respect to the crucial self-regulatory aspects 
as well as the instructional models underlying the interventions. Significant self-regulatory activities were: strategic 
behavior aiming at constructing an appropriate problem representation, and developing a solution plan. Important 
characteristics of the interventions included: (1) using a variety of teaching methods and learning activities; (2) 
creating an innovative classroom culture based on social norms that stimulate self-regulated learning. Building on that 
previous work a considerable series of new intervention studies were carried out over the past decade. We will 
selectively summarize this research based mainly on two meta-analyses (Dignath, Buettner, & Langfeldt, 2008; 
Dignath & Býttner, 2008) that cover studies in different subject-matter domains, among them a substantial number in 
mathematics. In the meta-analysis by Dignath et al. (2008) 17 studies pertain to mathematics at the primary school 
and report 47 effect sizes. The interventions included teaching of metacognitive strategies (e.g., planning, reflecting) 
besides cognitive strategies (e.g., heuristics). The results show that the interventions had a positive effect (mean effect 
size 1.00) on students' performance in mathematics but also on their motivation (1.04) and strategy use (0.77). 
Interestingly, in the second meta-analysis by Dignath and Býttner (2008) involving 28 studies on mathematics in 
primary and secondary school (reporting 132 effect sizes) the effect of self-regulation training on performance for 
secondary students was much smaller (0.23); for primary school the results were in line with the previous meta-
analysis (0.96). Overall these meta-analyses show that self-regulated mathematics learning can be fostered in primary 
and in secondary school students. More recent studies by Mevarech and Amrany (2008), Perels, Dignath, & Schmitz 
(2009), and Kistner et al. (2010) yielded additional positive results. The important question is then: Which aspects of 
an intervention make it powerful for enhancing students' self-regulation skills and mathematics achievement? The 
findings  from the meta-analyses and the most recent studies corroborate and complement the characteristics of the 
effective learning environments identified in the success stories mentioned above, namely interventions should (1) 
train in an integrated way self-regulation skills using a variety of teaching methods; (2) pay explicit attention to the 
usefulness and benefits of strategies; (3) create opportunities for practicing strategies and provide feedback about 
strategy use; and (4) install an innovative classroom culture that stimulates self-regulated learning, especially 
reflection. Implications for educational practice and directions for continued researchThis  review documents not only 
that self-regulation has a significant impact on students' mathematics learning, but also that self-regulation of 
mathematics learning can be fostered by instructional guidance, already in primary school. The most obvious 
implication is that teaching of self-regulation skills should be appropriately implemented in mathematics classrooms, 
starting in elementary school. However, this represents a major challenge. Indeed, observation studies have shown 
that teachers spend little instruction time to strategy teaching (Depaepe, De Corte, & Verschaffel, 2007; Hamman, 
Berthelot, Saia, & Crowley, 2000). Therefore, a first condition for the large-scale implementation of teaching self-
regulation is that policy-makers and school leaders stimulate the design and adoption of novel learning environments 
that focus on it. Furthermore, curricula, educational materials such as textbooks, and assessment instruments need to 
be revised accordingly. Whereas all this is necessary, it is not sufficient. Research shows that introducing textbooks 
based on a new perspective on learning and teaching does not easily and certainly not automatically result in a high-
fidelity and sustained implementation of the innovative ideas. Indeed, teachers interpret ς often unconsciously ς the 
new ideas through their prior knowledge, beliefs, and experiences (see e.g., Depaepe et al., 2007; Depaepe, De Corte, 
& Verschaffel, in press). Therefore, an indispensable condition for success lies in the training of teachers, who should 
be intensively immersed in learning environments that embody the self-regulated learning approach they are 
expected to implement in their classroom practice. But this involves an appeal for further research focused on how 
learning environments that aim at improving students' self-regulation competence can successfully and sustainably be 
implemented in classrooms. As argued by Dignath and Býttner (2008), today scarse information is available about 
supporting teachers how to do so. Finally, although theoretical models emphasize the importance of motivational 
components in self-regulation of mathematics learning, until now interventions in the available studies focused almost 
exclusively on cognition and metacognition (Dignath et al., 2008; Dignath & Býttner, 2008). Lip-service should be 



replaced by conducting research aiming at designing learning environments that pursue intentionally at developing 
students' motivational self-regulatory skills (e.g., keeping up one's motivation to solve a problem), their motivational 
meta-knowledge (e.g., becoming aware of one's fear of failure when confronted with a complex mathematical 
problem) and their motivational beliefs (e.g., positive self-efficacy beliefs). 
 

 
PAPER PRESENTATION 
Investigating strategies to develop self-regulated learning in young science students 
Julie Moote, University of Edinburgh, United Kingdom; Joanne Williams, University of Edinburgh, United Kingdom; 
John Sproule, University of Edinburgh, United Kingdom 
 
Self-regulated learning (SRL) is at the forefront of educational research today (Martin & McLellan, 2008). The optional 
Creativity in Science and Technology (CREST) Award scheme, a completely student-run science project supported by 
the Science, Engineering and Technology Network, is currently being implemented in schools throughout the United 
Kingdom.  The central aim of this research was to explore the effectiveness of CREST as a strategy to develop SRL and 
related motivational constructs including self-efficacy, assessment anxiety, and intrinsic motivation. The study 
followed a quasi-ŜȄǇŜǊƛƳŜƴǘŀƭ ŘŜǎƛƎƴ ŀƴŘ ƛƴǾƻƭǾŜŘ ŀ ΨŎƻƴǘǊƻƭϥ ƎǊƻǳǇ όbҐопύ ŀƴŘ ŀ Ψ/w9{¢ϥ ƎǊƻǳǇ όbҐоуύ ƻŦ ǎǘǳŘŜƴǘǎ 
between the ages of 11 and 12 from a school in Edinburgh, UK. The Motivated Strategies for Learning Questionnaire 
(MSLQ, Pintrich & DeGroot, 1990), the Modified Five Component Scale for Self-regulation (FCSSR, Maclellan & Soden, 
2006), and the Science Motivation Questionnaire (SMQ,Glynn, Taasoobshirazi, & Brickman, 2009) were administered 
to students before and after the CREST programme.  
Significant differences were found between CREST and control groups in pre to posttest performance on the MSLQ 
(test anxiety); the FCSSR (goal setting, strategy implementation, strategy monitoring, and overall SRL); and the SMQ 
(intrinsic motivation and personal relevance, self-efficacy and assessment anxiety, self-determination and career 
motivation). While the MSLQ is widely used to assess SRL interventions, it was found to be less sensitive in identifying 
intervention effects in the present study. In addition, as part of a larger intervention study, this research supports the 
curricular potential of the CREST programme for enhancing both SRL and science education. 
 
   Theoretical and Educational Significance of Research 
Internationally, there is increasing interest in focusing educational initiatives toward developing effective, responsible 
learners. In the classroom context, responsibility involves perception of control and self-regulation. Self-regulated 
learning (SRL) is at the forefront of educational research today (Martin & McLellan, 2008). SRL is reflective learning 
that involves monitoring, regulating, and controlling cognition, behaviour, and motivation (Kaplan, Lichtinger, & 
Gorodetsky, 2009; Martin & McLellan, 2008).  
 
While the concept of SRL is well developed in the literature regarding post-secondary students and adults, the picture 
of SRL in young students transitioning into adolescence remains unclear (Lewis, 2001). Understanding and developing 
SRL at a young age may help reduce the stress and frustration currently seen at the university level for all parties 
involved. In addition, the physical, mental, and educational changes experienced during adolescence highlight the 
importance of building the self-regulation literature in this age group (Cleary & Chen, 2009; Wigfield & Eccles, 2002).  
Current publications have stressed the need for self-regulation research to be context-specific (Kaplan et al., 2009). 
The present study focuses on SRL in science. Policy makers have documented concerns regarding the recent decline in 
engagement in school science and the decreasing number of students pursuing postsecondary study in science 
(Archer, Dewitt, Osborne, Dillon, Willis, & Wong, 2010). This is further supported by empirical findings which suggest 
that student interest in science is most threatened between the ages of 10 and 14, highlighting the need for further 
investigation in the development of SRL in this age group (Archer et al., 2010).  
 
While researchers are not in agreement on definitions and conceptions SRL, there seems to be agreement as to how 
to improve SRL, shown through the trends in SRL interventions documented in the literature (Gaskill & Hoy, 2002). 
However, in practice, one of the major barriers to the uptake of SRL development programmes is the fact that the 
majority are run outside of classroom teaching time. The optional Creativity in Science and Technology (CREST) Award 
programme, a completely student-run science project supported by the Science, Engineering and Technology 
Network, is a SRL intervention currently being implemented in schools throughout the United Kingdom. The research 
presented here is a systematic evaluation of the impact of the CREST award scheme on SRL and science education.  
 
Aims 
The central aim of this research was to explore the effectiveness of CREST as a strategy to develop SRL in young 
science students. In addition, the impact of SRL on related motivational constructs including self-efficacy, assessment 



anxiety, and intrinsic motivation were also assessed. In addition, this project aims to  provide insight into the most 
effective way to administer the programme in schools throughout the UK. Method 
 
The study followed a quasi-experimental deǎƛƎƴ ŀƴŘ ƛƴǾƻƭǾŜŘ ŀ ΨŎƻƴǘǊƻƭϥ ƎǊƻǳǇ όbҐопύ ŀƴŘ ŀ Ψ/w9{¢ϥ ƎǊƻǳǇ όbҐоуύ ƻŦ 
students between the ages of 11 and 12 from one independent school in Edinburgh. The SRL questionnaire was 
administered prior to the intervention and after its completion. This study utilised three measures of SRL; the 
Motivated Strategies for Learning Questionnaire (MSLQ, Pintrich & DeGroot, 1990),  the Modified Five Component 
Scale for Self-regulation (FCSSR, Maclellan & Soden, 2006), and the Science Motivation Questionnaire (SMQ,Glynn, 
Taasoobshirazi, & Brickman, 2009). Teachers' assessments of student SRL were also collected. This study is part of a 
larger intervention involving a number of schools across Scotland, UK.  
 
Analysis 
In order to verify that the two groups are matched at outset, t-tests were performed comparing CREST and control 
group on all pretest measures (Chularut & DeBacker, 2004). Following the methods of Chularut & Debacker (2004), 
split-plot analyses of variance were performed on each of the dependent variables with repeated measures of time 
(pretest and posttest) and with CREST as the independent variable. Main effects and three-way interactions were also 
tested (Chularut & DeBacker, 2004).  
 
Findings 
Findings showed an overall difference in the ability of the SRL measures to identify intervention effects. While the 
MSLQ identified a significant interaction affect for test anxiety (F(1,70)= 5.12, php2= 0.068), no other group or 
interaction effects were found. However, the FCSSR identified differences between the CREST and control groups in 
terms of their pre to posttest change for goal setting (F(1,72)= 5.21, php2= 0.068), strategy implementation (F(1,71)= 
5.19, php2= 0.068), strategy monitoring (F(1,72)= 4.01, php2= 0.053) and the total SRL score (F(1,71)= 8.17, php2= 
0.103). The SMQ similarily found pre to posttest differences between the CREST and control group for intrinsic 
motivation and personal relevance (F(1,70)= 4.93, php2= 0.066), self-efficacy and assessment anxiety (F(1,65)= 10.01, 
php2= 0.133), self-determination (F(1,72)= 6.20, php2= 0.079), and career motivation (F(1,71)=5.52, php2= 0.072 ).  
 
Conclusions 
Using an inter-disciplinary approach drawing from education, educational psychology, and science education, this 
research has potential to be published in a variety of peer-reviewed journals. The results of the present study found 
significant differences between CREST and control groups in pre to posttest performance on a range of constructs 
relating to SRL including self-efficacy, assessment anxiety, and intrinsic motivation. While the MSLQ is widely used to 
assess SRL interventions, in the present study it was less sensitive in identifying intervention effects. This study, as part 
of a larger intervention study, supports the curricular potential of the CREST programme for enhancing both SRL and 
science education. 
 
 
PAPER PRESENTATION 
A Design-Based Approach with Vocational Teachers to Promote Self-Regulated Learning 
Helen Jossberger, University of Regensburg, Germany; Saskia Brand-Gruwel, Open University, Netherlands; Els 
Boshuizen, Open University, Netherlands; Margje van de Wiel, Maastricht University, Netherlands 
   
In this design-based research study, we joined in with vocational teachers and investigated how we can diminish 
obstacles and optimise students' self-regulated learning in pre-vocational secondary education by better 
understanding the connection between teaching and learning in workplace simulations. The study consisted of two 
design circles: design of learning tasks and design of teacher feedback. First, authentic and challenging learning tasks 
were designed, which included a clear goal, a planning, visible assessment and performance criteria, and a reflection. 
Second, teachers were instructed to give feedback on process and self-regulation level to reduce the discrepancy 
between current understanding and performance of students and promote their self-regulated learning. Method 
triangulation was used for gathering data, including observations, logbooks of teachers, and questionnaires for 
students. This practice oriented approach, in which teachers were actively involved, revealed that changing learning 
tasks only is not sufficient to promote self-regulated learning. Only if teachers assess students processes and 
performance thoroughly and give feedback on process and self-regulation level, a gain in students' self-regulation can 
be achieved.  
 
Innovations in vocational education are important to meet the demands of the business community and to improve 
educational quality constantly. A great number of vocational schools has implemented workplace simulations (WPS), 
but this innovative implementation requires pedagogical content knowledge that is lagging behind. Little is known 



about the way students learn in such learning environments, which instruction method is most suitable for teachers 
and learners, and how the learning environment can contribute to optimal learning.This lack of knowledge bears the 
risk that the innovation is doomed to fail before the pedagogical knowledge can be developed. Innovations in 
education directly influence the teacher, the student, and the learning environment. Therefore, it also seems self-
evident that innovations will especially succeed, when they take into account the needs and wishes of teachers and 
students. In this study, we focus on the design of learning tasks and direct feedback from the teacher in order to 
improve students' self-regulated learning in WPS.Authentic learning tasks are the starting point in WPS to trigger 
students' interest, get them engaged in the learning process, and stimulate self-regulated learning. The tasks should 
have a clear goal that is specific and challenging, so that it focuses students' attention. During task performance 
supportive information should be available for students, because it can help them to integrate theoretical and 
practical knowledge. Performance and assessment criteria that are clearly stated can make the learning process more 
visible and learning needs become more transparent which should enable optimal learning (e.g., Kicken et al., 
2008).Feedback has been identified to be the most powerful influence on learning and achievement and can help 
learners to learn to self-regulate their learning (Hattie & Timperley, 2007). Feedback aims to close the gap between 
the current level of performance and the desired level that needs to be reached. In order to reduce this discrepancy, 
three questions need to be addressed by effective feedback, including "Where am I going?" (What are the goals?), 
"How am I going?" (What progress is being made toward the goal?), and "Where to next?" (What activities need to be 
undertaken to make better progress?) (Hattie & Timperley, 2007). The three questions work together and have the 
power to trigger learners to initiate further actions. According to Hattie and Timperley, the effectiveness of feedback 
depends on its focus. Deep processing and mastery of tasks are especially promoted by feedback on process and self-
regulation level, because this feedback is related to learning.In this design-based research study, we joined in with 
vocational teachers and investigated how we can diminish obstacles and optimise students' self-regulated learning in 
pre-vocational secondary education by better understanding the connection between teaching and learning. The 
central research questions are: 1) What changes need to be made in the learning tasks to promote self-regulated 
learning of students? and 2) To what extent can teachers promote students' self-regulated learning by providing direct 
feedback on process and self-regulation level?   
 
Method  
On the basis of integrated cycles of design and analysis, we systematically tested, evaluated, and improved the 
educational practice with regard to 1) the learning tasks and 2) teachers' feedback. Three teachers and 66 students 
participated. First, changes were made in the preparatory and practical part of a learning tasks. A clear task goal and 
learning goals were formulated, so that students immediately see what the task is about and what is expected from 
them. In the practical task three changes were made. We added a work planning, assessment criteria, and a reflection. 
Second, teachers were informed about giving and receiving feedback. The aim of feedback was explained and 
examples were provided to illustrate the different levels of feedback and their effects. Teachers were advised to give 
feedback on process and self-regulation level and to stimulate learners to explicate how it is going. Three questions 
were provided as support: 1) What are the learning goals of the student? 2) What is the progress in relation to the 
goals? and 3) How can you stimulate the progress?Method triangulation was used for gathering data. Process data 
(including design and evaluation sessions with teachers, short teacher evaluations after a WPS lesson, recordings of 
teachers' feedback, and observations) and outcome data (including a student questionnaire, students' task 
completions) were collected. The processes of designing and revising as well as teachers' feedback were recorded and 
documented carefully.    
 
Some Results and Conclusions  
The results with regard to the learning tasks revealed that the new structure was clear for teachers and students. 
According to teachers, students asked less questions and worked more independently. The goal setting and 
assessment criteria made the task and the requirements transparent and became the starting point for the evaluation. 
Planning ahead was difficult for students and they often did not use the planning during the practical task. The results 
regarding the feedback revealed that teachers started to take more time to trigger students' critical thinking by asking 
open questions about their processes. This interaction elicited students' reflection, which otherwise remained 
superficial. Task completions of students show that their self-regulation concerning planning, evaluating, and 
reflecting improved with the help of the teacher. Concluding, it is important that WPS turn into a place, in which 
learning tasks are carefully designed to stimulate self-regulation and providing feedback on process and self-
regulation level becomes a daily practice in the interaction between teacher and student. The learning tasks were the 
starting point in promoting self-regulation and feedback helped students to become more actively involved in the 
learning process. The provided support raised teachers' consciousness of self-regulated processes and requirements 
for self-regulation, which helped them to realise the theoretical ambitions of self-regulation and independent working 
in WPS better. However, promoting self-regulation requires a lot of time and consistency.   
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PAPER PRESENTATION 
Relations between specific and global domains of self-concept. New tests of James' models 
L. Francesca SCALAS, University of Cagliari, Italy; Herb Marsh, University of Oxford, United Kingdom 
   
In this research, we investigate two crucial models about self-esteem determination dating back to James (1890): the 
Actual-Ideal discrepancy modelςAID and the Importance-Weighted Average modelςIWA. Although intuitively 
appealing, the models have weak support from rigorous empirical research. Thus, we use a stronger methodological 
approach to better evaluate AID and IWA models applied to a range of self-concept domains (physical self-concept, 
academic self-concept, spiritual self-concept) and subdomains (appearance self-concept, math self-concept, verbal 
self-concept) in young adolescents of two different countries (study 1: 402 adolescents from the United Kingdom; 
study 2: 250 adolescents from Italy). Support for the AID and IWA models was generally weak; the only exception was 
for spiritual self-concept. Overall, general components of self-concept are more determined by actual 
accomplishments than ideal standards. Moreover, the contribution of specific areas of self-concept to self-esteem did 
not vary systematically with the importance placed on each specific component of self-concept. Finally, results from a 
MonteCarlo study provide an explanation to the elusive nature of the models. Only advanced methodologies and big 
samples can detect the critical effects. These outcomes are relevant to self-concept theory and research, but also to 
the development of self-concept enhancement programmes that should be focused mainly on actual 
accomplishments.   
   
Background and aims 
Our research investigates how effects of multidimensional, specific components of self on global self-esteem depend 
on framing factors such as ideal standards and the importance of specific components. Two mechanisms dating back 
to James (1890) have been hypothesized to affect global self-esteem: 1) the discrepancy between the perception of 
actual self and ideal standards in specific domains (Actual-Ideal discrepancy model-AID), 2) and the interaction 
between the actual perception and the importance that particular components of self have for an individual 
(Importance-Weighted Average modelςIWA).   
 
Since rigorous empirical research has provided weak support for both models (e.g., Farmer, Jarvis, Berent, Corbett, 
2001; Marsh, 1986, 1993, 2008; McDaniel & Grice, 2008), we use a stronger methodological approach based on latent 
variables and multiple items (Scalas & Marsh, 2008) to better evaluate AID and IWA. The principal aim of the study is 
to extend the models to a range of various self-concept domains (physical self-concept, academic self-concept, 
spiritual self-concept) and subdomains (appearance self-concept, math self-concept, verbal self-concept) in young 
adolescents of two different countries (United Kingdom, Italy). Specifically, appearance and physical self-concept have 
been considered in order to favor comparability with the previous studies (Lindwall, Asci, Palmeira, Fox, Hagger, 
accepted paper; Scalas & Marsh, 2008). The academic selves have been examined since this is an area quite important 
for self-worth during adolescence. The spiritual self-concept has been used since this is a domain that can be very 
important for some people but not important at all for others. Therefore, this might be a critical domain to test in 
particular the IWA model. 
 
Methodology  
We conducted 3 studies. Study 1 was designed to extend and generalize the multiple-item methodology for both the 
AID and IWA models to various self-concept domains (physical, academic, spiritual) and subdomains (appearance, 
math, verbal) from different perspectives (actual, ideal, importance). A sample of 402 adolescents (age range: 13-15) 
from the UK anonymously completed an electronic version of the questionnaire. Items of the questionnaire were 
based on the Self-Description Questionnaire (Marsh, 1992) and the Rosenberg scale of self-esteem (Rosenberg, 1965).  
Study 2 was designed to generalize results from study 1 over country (UK; Italy). A group of 250 adolescents of the 
same age completed a paper and pencil version of the questionnaire. Special attention was given to the physical area, 
since previous research supported the AID model for the relation between appearance, physical self-concept and self-
esteem in Italian adolescents and young adults (Scalas & Marsh, 2008). 
 
Study 3 was a MonteCarlo study and it was added subsequently to explore some power issues connected to results 
associated to the physical appearance domain. Indeed, as noted by Muthen and Muthen (2002) "a sample may be 



large enough for unbiased parameter estimates, unbiased standard errors, and good coverage, but it may not be large 
enough to detect an important effect in the model" (p.600). 
 
Results 
AID and IWA models for different domains (physical self-concept, academic self-concept) and self-domains 
(appearance, math, verbal self-concept) were not supported in studies 1 and 2. Moreover, these poor results 
generalized over countries (UK; Italy). The only exception was related to the spiritual self-concept. In both samples, for 
this domain, AID assumptions of a positive effect of actual self on self-esteem (UK: .32, t-value = 4.12; Italy: .26, t-
value = 2.59) and of a negative effect of ideals on self-esteem (UK: -.24, t-value = -3.04; Italy: -.22, t-value = -2.15) 
were supported. Also in relation to the IWA model, a significant and positive interaction between actual self and its 
importance was found only for the spiritual self-concept in the UK sample (.16; t=2.55). 
 
A special interest of study 2 was on results from the physical area. Although, the estimates were not significant, in 
both the UK and Italian samples, the confidence intervals (CI) for ideal appearance betas on physical self-concept (UK, 
CI: from -.164 to.012; Italy, CI: from -.215 to .045) included the value found by Scalas & Marsh (2008) in their study (-
.11).. This pattern suggests that a power issue might have prevented results from being significant.  
 
Therefore in study 3, we performed a MonteCarlo study for power purposes (Muthen & Muthen, 2002). Results 
suggest that a sample of at least 800 cases is needed to provide sufficient power (.80) to detect a significant effect 
from ideal appearance to physical self-concept (assuming that the population value is -.11). 
 
Discussion and conclusion 
Support for the AID and IWA models was generally weak; the only exception was for spiritual self-concept. Overall, 
general components of self-concept are more determined by actual accomplishments than ideal standards. Moreover, 
the contribution of specific areas of self-concept to self-esteem did not vary systematically with the importance placed 
on each specific component of self-concept. 
 
The weak support for AID and IWA models generalized reasonably over country (UK, Italy).  
 
A special focus of this research was on physical area. We have found that for the majority of the people the 
contribution of ideal appearance is low; thus only with big samples it will the result be statistically significant as 
confirmed by our MonteCarlo study. This outcome is particularly relevant since it enlightens the elusive nature of the 
AID-model in the literature. Indeed studies in this are typically considered samples of few hundreds of subjects. 
 
In summary, results provide an explanation to the elusive nature of both AID and IWA models. Only advanced 
methodologies and big samples can detect the critical effects. These outcomes are relevant to self-concept theory and 
research, but also to the development of self-concept enhancement programmes that should be focused mainly on 
actual accomplishments.   
 
 
PAPER PRESENTATION 
 Listening and audio-visual comprehension in L2 - Empirical evidence for the two constructs? 
Raphaela Porsch, Westfaelische Wilhelms-Universitaet Muenster, Germany; Ruediger Grotjahn, University of Bochum, 
Germany; Bernd Tesch, Humboldt-University of Berlin, Germany 
   
According to the "National Educational Standards for the First Foreign Language" enacted by the Standing Conference 
of the Ministers of Education and Cultural Affairs of the Federal States in Germany (KMK, 2003, 2004) listening 
comprehension and audio-visual comprehension in the first foreign language (in Germany: English or French) are 
competencies that need to be acquired until the end of lower secondary education. However, the Standards and the 
Common European Framework of Reference (Council of Europe, 2001) - on which the Standards are based - have not 
provided two separate construct descriptions for developing tasks for teaching and testing the understanding of audio 
and audio-visual material. The study to be presented aims at answering the question of whether one can differentiate 
empirically between these constructs by assessing German ninth-graders (N = 156) by means of an experimental 
design with either a listening or an audio-visual comprehension test in French as a foreign language using the same 
items. Results show that if the pictures of the authentic videos in French provide help, learners are significantly better 
in the audio-visual condition. In addition, the challenges posed for defining a construct of audio-visual comprehension 
in a foreign language are explored, and a discussion about consequences for further research along with 
recommendations for teacher training is provided.   
    



Introduction   
According to the "National Educational Standards for the First Foreign Language" enacted by the Standing Conference 
of the Ministers of Education and Cultural Affairs of the Federal States in Germany (KMK, 2003) listening 
comprehension and audio-visual comprehension in the first foreign language are competencies that need to be 
acquired until the end of lower secondary education. However, the Standards and the Common European Framework 
of Reference (CEF; Council of Europe, 2001) on which the standards are based have not provided separate construct 
descriptions for developing tasks for teaching and testing the understanding of audio and audio-visual material. Much 
research in processing text and pictures has been undertaken by media psychologists. Paivio (1986) introduced the 
theory of dual coding stating that information is processed and stored by two interconnected systems: one verbal and 
one visual. Picking up this idea, Baddeley (1992, 2006, 2007), Mayer (2001) and Schnotz (2005), for example, have 
developed models that describe the cognitive processes of text and picture comprehension and studied factors that 
facilitate or hinder learning from texts and pictures. Results from empirical work in the context of foreign language 
learning with the focus of processing audio-visual information is summarized by Wagner (2008) stating that there are 
no clear results whether texts combined with pictures support learning. Some studies have found that the additional 
visual input increases learning (see, e.g., Gruba, 1993, 1997, 1999; Brett, 1997, 2001; Coniam, 2001; Ginther, 2001, 
2002), others could not confirm this (see, e.g., Parry & Meredith, 1984; Chung, 1994; Sueyoshi & Hardison, 2005). 
Most studies have been conducted with participants speaking English as a second language focusing on the question 
of what type or combination of input improves learning. Recently, especially in the context of computer and web 
based testing, standardized foreign language tests have used audio-visual material (see, e.g., Ockey, 2007; Wagner, 
2008) but mostly static images (e.g. TOEFL iBT).   
    
Research Aims   
The study was carried out to investigate whether one can differentiate empirically between the constructs of listening 
and audio-visual comprehension in a foreign language. Accordingly, the research question was: Do foreign language 
learners of French show higher scores in a standardized listening comprehension test if additional visual aids are 
offered?    Understanding an audio text and related items can be described as a result of an interaction between text 
and task features and the recipient's competence. Determinants of listening comprehension difficulty have been 
widely researched (see, e.g., Brown, 1995; Freedle & Kostin, 1999; Grotjahn, 2000; Buck, 2001). Therefore, three task-
specific hypotheses were formulated whether the visual input produces significant enhancement of performance or 
not.   
    
Method   
156 ninth-graders learning French as a foreign language at higher secondary schools ("Gymnasien") in Germany in 
2009 took part in the study. Randomly, the complete learning groups/classes were assigned to two groups: 1 = audio-
visual comprehension (AV; N = 68) and 2 = listening comprehension (LC; N = 88). The following instruments were 
applied: (1) Pretest: Students of both groups received the same listening comprehension test in French. (2) Testing in 
two conditions: Group 2 as the control group listened to audio texts (sound), group 1 as the experimental group 
watched video sequences (sound and pictures). In both conditions students had to answer the same items and 
listened to the same audio texts. 
      
Results   
First, it was tested whether both groups did not differ significantly in their French listening comprehension abilities, 
answering the question "Is the assignment of the students done randomly?" The total score of group 1 (AV) in the 
listening comprehension test was only slightly lower than that of group 2 (LC). However, the difference was not 
statistically significant. Second, all items for each task were considered (sum score on the basis of ten dichotomously 
scored items). Students from group 1 (AV) had, on average, significantly higher scores than those receiving an aural 
input only. The effect size was large (d = .40). Beforehand, the videos have been analyzed whether the visual 
information provides help for understanding the items while listening to the audio texts. The hypotheses ς regarding 
the support of the pictures - are related to one item per task/video. Thus, in a third step, the mean scores of these 
items in each group were compared using one-factor ANOVA. As predicted for two items, students performed 
significantly better with pictures providing visual aid (F[1, 156] = 8.908, p = .003; F[1, 156] = 12.426, p = .001). In both 
cases the effect was highly significant and large (d = .49 and .57). Finally, the scores of all other items of each task 
were examined assuming that the pictures do not provide an additional aid in understanding the information given by 
the audio texts. With two exceptions the results were confirmed. They can be explained by the difficulty of the 
language and the condition that additional pictures were presented, which contextualize the information and thus 
may facilitate understanding.   
    
Conclusion   



The results clearly suggest that one can differentiate between listening and audio-visual comprehension when testing 
German students learning French as their first foreign language. Consequently, in order to develop adequate test and 
teaching materials, one needs to establish a construct definition for both competencies. This presents quite a 
challenge as the ongoing international discussion shows (see, e.g., Gruba, 1997, 2006; Buck, 2001; Choi, Kim & Boo, 
2003; Wagner, 2007, 2008). The question is "How can one differentiate between foreign language competence and 
media competence when testing L2-learners with audio-visual material? Furthermore, future studies should examine 
in detail the factors determining the difficulty of understanding video material. The study to be presented used 
authentic texts based on the descriptors of the CEF. This makes it difficult to draw general conclusions but is in line 
with modern foreign language teaching principles demanding the use of authentic texts in the foreign language 
classroom (see, e.g., Higuchi, 1998; Murdoch, 1999; Mishan, 2005). 
 
 
PAPER PRESENTATION 
Differences in Reported Foreign Language Learner Strategy Use Across Educational Levels 
Katerina Vlckova, Masaryk University, Czech Republic; Marie Doskocilova, Masaryk University, Czech Republic 
 
Learning strategies constitute an important concept in the theory of foreign language acquisition. The use of foreign 
language learning strategies and its contexts were investigated at the end of primary education, lower secondary 
education, and higher secondary comprehensive education (according to ISCED 97) in the Czech Republic. Adopted 
Strategy Inventory for Language Learning ς SILL (Oxford 1990) was applied in a cross-sectional research which focused 
on how the reported use of strategies differs and what specific characteristics of the three groups of learners were. 
The research concentrated on both direct (memory, cognitive and compensatory) and indirect (metacognitive, 
affective and social) strategies and also examined variables potentially influencing strategy use as well as variables 
influenced by strategy use. The differences in strategy use among the groups were significant in many aspects. The 
relation between strategy use and the variables that influence strategy choice and use (gender, strategy instruction 
etc.) or variables that are influenced by the strategy use (achievement) seems to be predominantly stable across the 
groups. 
 
Learning strategies present a crucial concept of many disciplines; since the 1960s, they have been gaining an 
important place in the theory of first and second language acquisition. Nowadays, learning strategy is a concept that 
ŎŀǇǘǳǊŜǎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ƭƛƴƎǳƛǎǘƛŎ ōŜƘŀǾƛƻǳǊǎΦ  {ǘǊŀǘŜƎƛŜǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ǎŜǘǎ ƻŦ άŎƻƴǎŎƛƻǳǎ ǘƘƻǳƎƘǘǎ ŀƴŘ ŀŎǘƛƻƴǎ ǘƘŀǘ 
learner takes to achieve a learning Ǝƻŀƭέ ό/ƘŀƳƻǘ нллпύΣ ƻǊ ŀǎ ƻǇŜǊŀǘƛƻƴǎ ǘƻ ŀŎǉǳƛǊŜΣ ǊŜǘŀƛƴΣ ǊŜǘǊƛŜǾŜ ƻǊ ǇŜǊŦƻǊƳ 
(Rigney 1978). The concept is connected with self-regulation, metacognition, learning and cognitive styles. Strategies 
are most often classified according to psychological functions ς cognitive, metacognitive, socio-affective (O/Malley, 
Chamot 1990), or 4 language skills (Cohen, Weaver 2006). Strategy choice and use is influenced by different variables 
(gender, experience, educational level, proficiency, age, motivation, language aptitude). Strategy use influences 
variables such as school grade, knowledge or development of language skills which are the focus of our research 
ōŀǎŜŘ ƻƴ hȄŦƻǊŘΩǎ ƭŀƴƎǳŀƎŜ ƭŜŀǊƴƛƴƎ ǎǘǊŀǘŜƎȅ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ όмффлύ ŀƴŘ ŀŘŀǇǘŜŘΣ ŜƴƭŀǊƎŜŘ ƛƴǾŜƴǘƻǊȅ {L[[ όhȄŦord 1990). 
Strategies are divided into direct (memory, cognitive, compensatory) and indirect (metacognitive, affective, social) 
ones.  The research questions are: Do pupils at 3 levels of comprehensive education in the Czech Republic differ in 
their perceived strategy use? Do the variables affecting the strategy use and variables influenced by strategy use differ 
at the 3 levels? 
 
Methods 
Research sample (non-random sampling) comprised 1482 pupils of 5th grade at 56 elementary schools (i.e. at the end 
of primary level), 2384 pupils of 9th grade at 54 elementary schools (i.e. at the end of compulsory education) and 
1038 students of the one before last year at 22 upper secondary schools ς grammar schools (i.e. 12th grade/near the 
end of comprehensive education). The strategy inventory for the 5th grade pupils consisted of 28 items with a 3-point 
frequency scale (? = 0.74). The inventory for 9th (? = 0.90) and 12th (? = 0.796) grade used 5-point scale for 67 items. 
In the 5th grade, knowledge tests of English (? = 0.81) and German (? = 0.78) were used. Students were asked to 
report their strategy use in a preferred foreign language which was mostly English. 
 
Results 
In the 5th grade, not all the strategies in the inventory for the 9th and 12th grade were investigated because of the 
cognitive limits of younger learners. Therefore some comparisons were only conducted with the 9th and 12th grade 
pupils and an average use of strategies on all educational levels was calculated on 18 strategies. Pupils in the 5th 
grade used strategies (x = 3.28, SD = 0.63 at the adapted 5-point scale) significantly more often than students in the 
12th grade (x = 3.01, SD = 0.45). The lowest strategy use was revealed in the 9th grade (x = 2.81, SD = 0.51). Cognitive, 
compensatory, metacognitive and social strategies were used in the 12th grade more than in the 9th. Affective 



strategies were used more in the 9th grade. No significant differences were found in memory strategies, they were 
generally scarcely used. The order of use of the six strategy groups was the same at the 9th and 12th grades 
(compensatory ς cognitive ς metacognitive ς social strategies). In the 9th grade, memory strategies were the least 
used group, while in the 12th grade those were affective strategies.  
 
Cognitively more demanding memory strategies (association, contextualisation, phonetic representations) were used 
more in the 12th grade than in the 9th. Grouping, mind maps and physical response were used in the 9th grade more 
than in the 12th. In the 5th grade, students used more mechanical techniques such as cards. Practising phonetics and 
orthography was more frequently used in lower grades. Practising in natural settings was used in the 12th grade more 
than in the 5th or 9th grades. Pupils of the 5th grade reported less co-operation with their schoolmates. 
 
Age, gender, self-efficacy, perceived language aptitude, instruction (both informing about strategies, and practising) 
played a consistent role in the strategy use at all educational levels. Number of learned languages only affected 
strategy use in the 9th and 12th grades (the 5th grade pupils only learned 1 language at schools). The differences 
between the types of acquired languages were only found in the 5th grade where learners of English used strategies 
more than those of German. Girls used strategies significantly more at all three educational levels. The 5th grade 
pupils answered more often that they knew how to learn than the 9th and 12th grade pupils. The perceived language 
aptitude was the smallest in the 9th grade (maybe because of early selection for academic schools in the 6th grade). 
Younger pupils were more often told how to learn. Learner training was most often conducted by teachers in the 9th 
grade. There was a significant but weak connection found between the school grade as well as perceived knowledge 
and strategy use in the 9th and 12th grades. Cognitive strategies were relatively strongly correlated with the school 
grade in foreign language. In the 5th grade the score in the knowledge test was not correlated with strategy use. 
 
Discussion 
Pupils at all education levels were using learning strategies in a way. Children at the primary level use simpler 
strategies than pupils at higher levels. Many results seemed to reflect demographic composition of the groups. 
/ƻƳǇŜƴǎŀǘƻǊȅ ǎǘǊŀǘŜƎƛŜǎ ǎŜŜƳŜŘ ǘƻ ƘŀǾŜ ŀ ǎǇŜŎƛŦƛŎ ǊƻƭŜ ƛƴ ǘƘŜ ǎŎƘƻƻƭ ƭŜŀǊƴƛƴƎΣ ǘƘŜȅ ǿŜǊŜ ǳǎŜŘ ǿƘŜƴ ǇǳǇƛƭǎ ŘƛŘƴΩǘ 
know something therefore these were not expected by teachers to be used in the classrooms. Affective strategies 
were used when pǳǇƛƭǎ ŜȄǇŜǊƛŜƴŎŜŘ ǎǘǊŜǎǎ Ƴƻǎǘƭȅ ǿƘŜƴ ǘƘŜȅ ǿŜǊŜ ƴƻǘ άŜŦŦƛŎƛŜƴǘέ ƭŀƴƎǳŀƎŜ ƭŜŀǊƴŜǊǎΣ ƛƴ ǘƘŜ фǘƘ ƎǊŀŘŜ 
more often than in the 5th or 12th grades.  
 
!ǘ ŀƭƭ ƭŜǾŜƭǎΣ ǘǿƻ ǘƘƛǊŘǎ ƻŦ ǇǳǇƛƭǎ ǎǘŀǘŜŘ ǘƘŜȅ ŘƛŘƴΩǘ ƪƴƻǿ ƻǊ ƻƴƭȅ ǇŀǊǘƭȅ ƪƴŜǿ Ƙƻǿ ǘƻ ƭŜŀǊƴ ŦƻǊŜƛƎƴ ƭŀƴƎǳŀƎŜΣ ŀround 
ƻƴŜ ǘƘƛǊŘ ƻŦ ǇǳǇƛƭǎ ǘƘƻǳƎƘǘ ǘƘŜȅ ŘƛŘƴΩǘ ƘŀǾŜ ƭŀƴƎǳŀƎŜ ŀǇǘƛǘǳŘŜΦ bŜǾŜǊǘƘŜƭŜǎǎΣ ǘǿƻ ǘƘƛǊŘǎ ƻŦ ǇǳǇƛƭǎ ƘŀǾŜ ƴŜǾŜǊ ƻǊ 
scarcely had strategy instruction. We might assume that there is a gap between pupils/ needs and instructional 
opportunities, and pupils should be taught how to learn foreign language at all educational levels. 
 
This paper was funded by Czech Ministry of Education, Youth and Sports ς project LC06046 Centre of Advanced 
Research in School Education. 
 
 
PAPER PRESENTATION 
Enhancing Chinese Character Learning of Non-Chinese Speakers using the learning Theory of Variation 
Wai Ming CHEUNG, University of Hong Kong, Hong Kong; Wing Yee W.Y. WONG, The University of Hong Kong, Hong 
Kong 
 
Purpose: Emerging interest in China in western countries has led to a corresponding surge in the study of Chinese. Due 
to the huge number of Chinese characters and words, it is impossible for learners, regardless of their native languages, 
to master the language by rote memorization. The acquisition and processing of the Chinese language has therefore 
become a popular area of study for non-Chinese speakers. This study investigates the possibility of using "Variation 
Theory" in learning Chinese character for non-Chinese speaking (NCS) students in Hong Kong and its 
effectiveness.Methodology: Fifty-two Grade 7 South Asian girls aged 12 and 2 teachers from a girl's college in Hong 
Kong were recruited to join the empirical study for one year. Teachers taught students Chinese characters and 
Chinese Language using pedagogy developed from Variation Theory. Pretest and posttest were administrated at the 
beginning and end of school year to assess students' learning.Result: After a year of study using the new approach, the 
post-test scores of participants have shown significant improvement compared with the pre-test. The effect size of 
improvement in total score is 1.47, showing that students' general improvement has achieved a standard of extremely 
high level. Significance: This study shed light on Chinese character learning for NCS learners all over the world. 
Participants showing success of learning Chinese character using Variation Theory will be anticipated to transfer this 
knowledge of character to their future learning of Chinese reading and writing. 



 
The current trend of globalization has enabled high mobility of people with ease from country to country for various 
purposes. Emerging interest in China from the western world has led to a corresponding surge in the study of Chinese. 
Due to the huge number of Chinese characters and words, it is impossible for learners, regardless of their native 
language, to master the language by rote memorization. The acquisition and processing of the Chinese language has 
therefore become an area of interest for non-Chinese speakers. Approximately 5% of the population in Hong Kong 
comes from countries of ethnic minority (EM). The EM students come from diverse cultural and language 
backgrounds. Effective strategies in learning Chinese as second language thus deserve more attention. NCS students 
always find learning Chinese difficult as their own languages usually belong to the alphabetic language system, whilst 
Chinese is an ideographic language. The Variation Theory (Marton, Runesson & Tsui, 2004; Runesson & Marton, 2002) 
has been proved to be a powerful tool in enhancing the Chinese learning for first language learners (Marton, Tse & 
Cheung, in press). We explore how the Variation Theory can be put into practice to inform teachers in handling the 
teaching of Chinese characters for NCS students. This study also investigates its effectiveness on student learning. A 
total of 52 Grade 7 South Asian girls and 2 teachers from a girls' college in Hong Kong were recruited and joined the 
empirical study in the academic year 2009-10. We chose to implement this study at a girls' school because researchers 
have reported that traditional family values downplay the importance of second language acquisition and creates 
linguistic barriers particularly for female South-Asian immigrants (Cumming & Gill, 1991). Students mainly came from 
Pakistan, India, the Philippines, Nepal, and Indonesia.  Six modules of Chinese characters learning were developed 
based on Variation Theory and the Comprehensive and Integrative Perceptual Approach (Tse, Marton, Ki and Loh, 
2007). Teachers taught students Chinese characters and Chinese Language by simultaneous discernment of the shape, 
sound and meaning of the characters (Chan & Nunes, 2001; Marton, 2006). Tzeng et al.'s study (1986) indicated that 
Chinese characters are processed as symbols that carry structures possessing different levels of graphic complexity. 
Target character is shown on the blackbroad (structure), with teacher pronouncing the word (sound) and presenting 
picture (meaning) simultaneously. Teachers would systematically use variation and invariance to help students 
identify the components of the characters. Variation patterns such as separation and fusion were used in lessons to 
facilitate acquisition of target characters with the same component. Six meaningful texts were developed in 
accordance to the features and needs of EM students so as to foster association between Chinese learning and 
students' funds of knowledge. Target characters were embedded in the texts that could help establish the whole-part 
relation that meaning is revealed as a whole to NCS students. The Word Test was modified from test developed by 
Tse, Marton, Ki and Loh (2007). It consisted of six sections and took 60 minutes to complete. The assessments 
included: Identify the common component of the words: This section assessed whether students could discern the 
same component of the five characters given; Writing down words related to the pictures: This section assessed the 
number of words the students were able to write down from memory; Identify characters with correct pictures: In this 
section students were asked to choose the picture that represented character given in each question; Identify 
characters with correct structure: This section assessed the students' ability to discern the differences in similar 
characters and choose the only correct word;Matching correct characters with sounds: This section assessed students' 
sensitivity to the pronunciation of characters. Students listened to the teacher read aloud the correct answer then 
picked out the correct pronunciation from five options.Writing: In this section students have to write 100 words with 
reference to four related pictures given.  Pretest and posttest were administrated at the beginning and end of school 
year to assess students' learning. To see whether the class performed significantly better in the post-test, we 
conducted a paired-sample t-test. Data analysis on comparison between pretest and posttest result showed positive 
changes in all six sections. The positive t values in paired-sample t-test were all significant (See Table 1 in the 
Appendix). The mean of total score has increased from 50.99 to 74.95 with an effect size of 1.47 (n=52). According to 
Cohen (1977), the extremely high effect size of 1.47 indicated that students' improvement was of high standard.  Hong 
Kong teachers tend to use the traditional way of teaching Chinese to teach NCS students, students learnt characters 
and vocabulary separated from context, copied the structural pattern and repeated until they could memorize the 
structure of the characters. However second language learners could not start from the characters solely but from a 
context which makes the learning meaningful to them. The positive findings indicated a change from traditional 
Chinese curriculum to a new approach in teaching Chinese as second language necessary. Improvement of Chinese 
character learning voiced out the significance of using the Theory of Variation in teaching Chinese as second language. 
Further development on learning Chinese as second language beyond characters using the theory deserves more 
research efforts in the future. In addition, to equip NCS female learners with competence in the immigrant city, 
effective educational intervention to improve language acquisition of NCS students and thus their academic 
achievement is of paramount importance to the students and their family. 
 
PAPER PRESENTATION 
Vocabulary learning from reading: Examining interactions between task and learner-related variables  
Xiaoli Wu, Katholieke Universiteit Leuven, Belgium; Jan Elen, Katholieke Universiteit Leuven, Belgium 
 



In the field of second and foreign language learning, how various task characteristics affect language learning has been 
the focus of many recent studies. Much of this research has examined the relationships between task complexity, task 
sequence and task performance without fully taking into account learner-related variables. The present study aimed 
to assess task complexity and sequence in relation to the learner-related variables drawn from the social-cognitive 
perspective of self-regulated learning, i.e. self-efficacy beliefs and frequency of learning strategy use as they were 
applied to two versions of vocabulary learning from reading tasks. The tasks designed for the present study were 
based on the componential framework for second language task design. With tasks and task sequence 
counterbalanced, 146 first-year university students (mean age = 18.59 years) were randomly assigned to one of the 
four groups. Results revealed a significant effect of task complexity on frequency of learning strategy use; a significant 
effect of task sequence on vocabulary learning self-efficacy belief, frequency of learning strategy use and task 
performance; and a significant interaction effect of sequence with task complexity. Findings are discussed in terms of 
complex interactions between task and learner factors.  
 
       In the field of second and foreign language learning, how various task characteristics affect language learning has 
been the focus of many studies (Skehan, 2001; Robinson, 2001; 2005). In these studies, task complexity is seen as an 
important construct to both second language acquisition researchers and language teachers. Although relationships 
between task complexity, task sequence and task performance have been examined (Robinson, 2001; 2005), previous 
works did not fully take into account the interactions between task complexity and learner-related variables.Given the 
importance assigned to learners' task interpretations in current instructional design research (Lowyck, Elen & 
Clarebout, 2004) and the strong predictive power of learner-related variables, e.g. self-efficacy belief, in relation to 
academic outcome (Pajares, 2002) in mainstream educational psychology research, it is important to better 
understand the interactions between task and learners' perceptions of designed tasks, and how their perceptions 
affect learning behaviours and performance. In the present study, we examined task complexity and sequence in 
relation to the major constructs drawn from the social-cognitive perspective of self-regulated learning, i.e. self-
efficacy beliefs and learning strategy use, as they were applied to English vocabulary learning from reading tasks. 
 
Research questions       The following questions are addressed in the present study. First, what effect does the 
designed task at different levels of complexity have on learners' perceived self-efficacy, learning strategy use and task 
performance? Second, we are also interested to know if there is a main effect of task sequence and any interaction 
effect of task complexity and task sequence on learners' perceived self-efficacy, learners' use of learning strategies 
and task performance.  
 
Research method                
Participants        The sample consisted of 146 first-year university students (137 females and 9 males, mean age = 
18.59 years) from a Belgian university. The students were native-born Belgians who had Dutch as their first language. 
They volunteered to participate in the study and were awarded extra course credit for their participation.              Tasks       
The tasks designed for the present study are based on the componential framework for second language task design 
(Robinson, 2005). In terms of the elements of complexity listed by Robinson, the vocabulary learning task was 
manipulated along the dimension of +/- single task demand. Two texts describing the profile of two modern artists 
were chosen for the experiment. Two versions of the tasks (i.e. with/without the provision of a gloss) were created 
with each text. Therefore, altogether four tasks were used, i.e. two simple tasks, which includes Text 1 + gloss and 
Text 2 + gloss; two complex tasks, which includes Text 1 - gloss and Text 2 - gloss.                 
 
Design and procedures         
The experiment used a repeated measures design. The counterbalanced design included four task sequences, i.e. Task 
simple to Task complex; Task simple to Task simple; Task complex to Task simple; and Task complex to Task complex. 
Participants were randomly assigned to four groups, and executed two vocabulary learning tasks that were presented 
separately during two experimental sessions. At the beginning of each session, participants received a booklet with 
experimental task materials and a self-efficacy scale (a = .86). After completing the task, participants were asked to fill 
in a vocabulary learning strategy questionnaire (a =.73). A vocabulary test was administered after the task booklet had 
been handed in.  
 
Results        A 2 × 2 MANOVA with text as a within-subject variable and task complexity as a between-subject variable 
showed a significant effect of task complexity (Wilks's Lambda = .89, F (4, 275) = 8.16, p F (1, 275) = 31.83, p To 
examine the effect of sequence in more detail, the factor task order was entered into MANOVA. Results showed 
significant univariate effects for task order on vocabulary learning self-efficacy (F (1, 275) = 3.80, p F (1, 275) = 4.43, p 
F (1, 275) = 21.79, P F (1, 275) = 6.08, p F (1, 275) = 5.25, p  Discussions and conclusions         Regarding the first 
research question, a significant negative effect of task complexity was only found for learning strategy use. Our results 
do not support the claim from previous works on task complexity (Robinson, 2001; 2005). Differences in the 



cognitively defined complexity of tasks were not reflected in learners' perceptions of task and their learning 
outcomes. Regarding the second research question, our results show that the order in which tasks were performed 
had a significant effect on students' learning results. What is even more interesting here is the interaction effect of 
task complexity with task order. These results seem to indicate that learners' perceptions of task evolve along the 
learning process. What is, from a designer's point of view, an important task complexity dimension may not be 
perceived by learners as such at the very outset of learning. However, learners' perceptions and judgements develop 
gradually, and they can get more calibrated with the designer's intention along the process. It means that, in practice, 
the accuracy of learner task perceptions and efficacy judgements can be trained by manipulating task complexity and 
task sequence. In the context of our objective to further our understanding of the effectiveness of instructional tasks 
for language learning, we believe more studies are needed to further explore and validate the complex interactions 
between task factors and learner-related factors.            
 
 
PAPER PRESENTATION 
In what ways are spelling difficulties related to text quality? 
Asa Wengelin, Lund University, Sweden; Victoria Johansson, Lund University, Swede; Roger Johansson, Lund 
University, Sweden 
      
In this paper we explore how spelling difficulties, as measured in a standardized test, spelling errors in written texts 
and spelling revisions during the production process are related to each other, and to text quality in writer with 
reading and writing difficulties. Spelling test data and text production data were collected from both 15-year-olds and 
university students. The writing processes were analysed for spelling errors, revisions and temporal distributions. 
Qualitative analyses of the spelling errors and the revisions are currently being carried out. Not surprisingly the 15-
year-olds produced texts with lower quality and more spelling errors than the university students. More interesting 
was that the quantitative results of the spelling test and the percentage of spelling errors in the text did not correlate 
at all. In addition, whereas the spelling test predicted text quality, this was not the case for the percentage of spelling 
errors in the texts. Preliminary results of the qualitative analysis of the spelling errors further indicate that the 
participants produce different types of spelling errors in the test situation and during text production. Concerning the 
process data a weak negative correlation between percentage of reading time and spelling errors and a weak positive 
correlation between reading and text quality was found.  The differences between the results of the spelling test and 
the spelling errors in the texts indicate that in order to get as complete a picture as possible of children's spelling 
difficulties they need to use both spelling tests and free writing.  
      
 Writing by children and adults with reading and writing difficulties is typically associated with spelling problems. In 
addition their texts frequently receive lower quality ratings than the texts of writers without reading and writing 
difficulties. The explanation usually given for this is that poor lower-level writing skills of the writers with reading and 
writing difficulties limit cognitive resources for higher-level production processes such as planning and reviewing (e.g. 
McCutchen 1994). However, the relations between spelling difficulties, higher lever processes and the mechanisms 
behind these relations are not clear. Moreover, spelling difficulties is an ambiguous concept. To a certain extent they 
are represented by spelling errors made by the writer. However, during the text production process a writer may have 
enountered more spelling difficulties than the errors found in the finally edited texts. The questions of this 
presentation are: How are spelling difficulties, as measured in a standardized test, spelling errors in written texts and 
spelling revisions during the production process related to each other, and how are these measures related to text 
quality?    
    
Two groups of writers with reading and writing difficulties ς thirteen 15-year-olds and ten university students ς were 
recruited by means of a screening process involving a spelling test and a word decoding test. Data from two control 
groups were also collected. Each participant produced an expository text elicited by means of a video clip showing 
different scenes from a school setting, such as cheating, bullying and theft, all chosen to inspire discussion (Berman & 
Verhoeven 2002). All text production was recorded by means of keystroke logging (ScriptLog) and eye tracking (SMI 
iView X Hed). Finally all writers were interviewed about their attitudes towards writing. The text products were 
analysed for spelling and text quality as well as for text length, lexical diversity and syntactic complexity, but only the 
spelling errors and the text quality will be reported here. The writing processes were analysed for revisions and 
temporal distributions. The revisions are currently being categorized. In addition, two types of qualitative analyses of 
the spelling errors are also being performed at the moment: (a) surface analyses categorizing errors into insertions, 
omissions, substitutions and transpositions, and (b) a linguistic analysis categorizing errors as phonological, 
morphological or lexical and as either phonologically acceptable or inacceptable.    
    



As expected the two groups with reading and writing difficulties produced shorter texts with more spelling errors and 
less quality than the control groups. In addition, they made more pauses and more revisions. Since the control groups 
produced very few spelling errors and this paper focus on spelling difficulties only data from the two groups with 
reading and writing difficulties will be further reported. Not surprisingly the 15-year-olds produced texts with lower 
quality and more spelling errors than the university students. However, the individual variation was quite large. More 
interesting was that the quantitative results of the spelling test and the percentage of spelling errors in the text did 
not correlate at all. Moreover, whereas the spelling test predicted text quality, this was not the case for the 
percentage of spelling errors in the texts. Preliminary results of the qualitative analysis of the spelling errors further 
indicate that the participants produce different types of spelling errors in the test situation and during text 
production. These results agree with for example Wengelin (2002). Concerning the process data a weak negative 
correlation between percentage of reading time and spelling errors and a weak positive correlation between reading 
and text quality was found. Neither percentage of spelling errors, nor text quality correlated with number of revisions. 
However, another picture may emerge once the revisions have been categorized.    
    
Despite the case that the number of spelling errors in the finally edited texts did not correlate with text quality, the 
result that the spelling test predicted text quality indicate that spelling difficulties is indeed can indeed influence text 
quality. One possibility is that poor results of a spelling test are due to general processing difficulty. Another possible 
explanation is that only certain types of spelling errors influence the judgements of the raters. We will have a clearer 
picture of that after the categorization of the errors. A third possibility is that the writers put a lot of effort into 
strategies for correcting and avoiding spelling errors. This explanation is supported to a certain extent by the weak 
correlation between reading and number of spelling errors. It could possible also be supported by the interviews in 
which the participants state that they find spelling to be the most difficult part of spelling. This would also explain the 
different types of spelling errors in the test and the texts. The differences between the results of the spelling test and 
the spelling errors in the texts indicate that in order to get as complete a picture as possible of children's spelling 
difficulties they need to use both spelling tests and free writing. Moreover, he more detailed analysis of errors and 
revisions will contribute towards both our theoretical and practical knowledge about writing difficulties.     
  
 
PAPER PRESENTATION 
Teaching Struggling Writers Argumentative Writing: An Intervention Study 
Carmen Gelati, University of Milano Bicocca, Italy; Lerida Cisotto, University of Padova, Italy; Pietro Boscolo, Universita 
di Padova, Italy 
   
Writing an argumentative text is a very demanding task for young students because many cognitive processes are 
implied (Coirier & Golder, 1993). Children of primary and middle school often write unpersuasive argumentative texts 
(Applebee, Langer, Mullis, Latham, & Gentile, 1994). Writing argumentative essay is difficult in particular for struggling 
writers that, compared with their peers, have more troubles to simultaneously carry out several cognitive processes 
(Bereiter & Scardamalia, 1987). Usually these difficulties have also motivational consequences, particularly in primary 
school where children's will to express and communicate ideas and feelings in written form may be restricted by their 
concern to avoid mistakes in written texts and poor teacher evaluation. This study  was aimed at analysing the effects 
on struggling writers in grades 5  and 7 of an instructional intervention focusing on argumentative writing. Primary 
and middle school struggling writers were randomly assigned to the experimental  and control conditions. In the 
experimental group six 90-minute workshops were realized. Activities of writing and analysis/revision of 
argumentative texts were proposed to children. 
 
Analyses of covariance revealed that the intervention proved to be successful in improving the ability to write 
argumentative text. In fact, after the intervention, experimental group children wrote better, longer, and more 
complete argumentative texts than control group children. Independently of the intervention, middle school students 
wrote longer texts than elementary school children, and girls better than boys. The second objective regarded the 
motivational aspects. No difference emerged for the liking of writing and for the self-perception of competence.    
 
Writing an argumentative text is a demanding task for young students. This activity, in fact, involves many cognitive 
processes such as combining arguments together, refuting, generalizing, considering other points of view and 
opposing arguments (Coirier & Golder, 1993), as well as, of course, planning, translation, and revising (Hayes & 
Flower, 1980). The researchers found that the ability to write an elaborated argumentative text develops with age: at 
7-8 years a position is stated and it is supported by one argument; progressively, the argumentative structure 
becomes more complex thanks to the addition of other supporting arguments, and, by age 13-14, of 
counterarguments (Brassard, 1990; Golder & Coirier, 1994; Schneuwly, 1988). However, as Applebee and 
collaborators showed (Applebee, Langer, Mullis, Latham, & Gentile, 1994), the argumentative writing of most students 



is often  unpersuasive: many students of 4th and 8th grades write undeveloped or minimally developed responses for 
presenting their opinion, few reasons without support, and rarely they consider different points of view. Writing 
argumentative text is difficult in particular for struggling writers that, compared with their peers, have more troubles 
to simultaneously carry out several cognitive processes (Bereiter & Scardamalia, 1987). In general, struggling writers 
do little spontaneous planning, tend to use knowledge telling (Bereiter & Scardamalia, 1987), have limited knowledge 
of the structure of genres, revise superficially, and have limited metacognitive awareness. These difficulties usually 
have motivational consequences, particularly in primary school, where children's will to express ideas in written form 
may be restricted by their concern to avoid mistakes and poor teacher evaluation. The intervention studies have 
privileged the cognitive component of writing, while the motivational component has been given less importance. 
Recently, several scholars have considered the motivational aspects of writing (Boscolo & Gelati, 2007, 2008; Bruning 
& Horn, 2000; Hidi & Boscolo, 2006, 2007; Pajares & Valiante, 2006), in particular the relationship between interest in 
writing, on the one hand, and self-perceptions of writing competence, on the other. The present study analyzed the 
effects on struggling writers in grades 5 and 7 of an instructional intervention focusing on argumentative writing. The 
intervention was planned and conducted with a dual objective. The first was to improve students' ability to organize 
and write argumentative texts. The second objective was to modify students' attitude to writing, thanks to a 
collaborative writing environment, in which struggling students were not concerned with teacher evaluation.  
 
Method 
Preliminary phase  Three hundred and sixty-one students participated in the study: 186 5th graders (M = 82, F = 104) 
and 175 7th graders (M = 88, F = 87). The classes were randomly assigned to the experimental condition. Since the 
intervention was focused on struggling writers only, we selected students with writing difficulties by evaluating on a 5-
point scale a text written by the students before the intervention. The language skills teachers were also asked to rate 
students' writing ability on a 5-point scale. Students rating below the 33± percentile in written text and in teacher 
evaluation were considered to be struggling writers.  
 
Participants There were 74 struggling writers in the experimental group - 38 5th graders (M = 21, F = 17) and 36 7th 
graders (M = 21, F = 15) ς and 65 struggling writers in the control group - 34 5th graders (M = 14, F = 20) and 31 7th 
graders (M = 18, F = 13). Measures before the intervention1.      Children were asked to write an argumentative text.2.      
Writing self-efficacy questionnaire: 10 items on a 10-point scale. 3.      Liking of writing questionnaire: 10 items on a 4-
point scale. The interventionSix 90-minute workshops. Basic principles:a)                  Close connection between reading 
and writing by analysing exemplar texts for enriching repertory of ideas and lexicon, and identifying the elements of 
the argumentative text (Toulmin, 1958).b)                 Writing workshops for making students more aware of planning 
and revising processes, using "cognitive tools" such as notes, maps etc. c)                  Alternation of individual, 
collective, and group work.Activities for improving the ability to take a position, justify a thesis, support it, analyze 
other points of view and opposing arguments were realized.Measures after the intervention1.      Children were asked 
to write an argumentative text.2.      Writing self-efficacy questionnaire.Liking of writing questionnaire.  
 
Data analysisLength: number of T-units. Text quality: holistic score on a 5-point scale.Text structure: the structural 
level of each text was analysed using Toulmin's model (1958).ResultsArgumentative text. A MANCOVA revealed that, 
after the intervention, experimental group children wrote better texts than control group children, F(1, 114) = 4.43, p 
05. Moreover, they wrote argumentative texts with a more complex structure: both 5th and 7th graders reported 
more reasons to support their thesis and many 7th graders used also counterarguments. Independently of the 
intervention, girls outperformed boys, writing texts with higher quality,  F(1, 114) = 8.52, p .01. Middle school students 
wrote longer texts than primary school children, F(1, 114) = 59.33, p Writing Self-Efficacy. From an ANCOVA no 
significant difference emerged between the experimental and control groups.Liking of writing. From an ANCOVA no 
significant difference emerged between the experimental and control groups. 
 
Discussion 
This study was carried out with two objectives. The first was to improve students' ability to organize and write 
argumentative texts. The intervention proved to be successful in improving the ability to write argumentative text. In 
fact, after the intervention, experimental group children wrote better, longer, and more complete argumentative 
texts than control group children. Independently of the intervention, middle school students wrote longer texts than 
elementary school children, and girls better than boys. The second objective regarded the motivational aspects. No 
difference emerged for the liking of writing and for the self-perception of competence. The result may depend on the 
difficulty for struggling writers of modifying their attitude to writing - which have developed over years of 
unsuccessful writing experiences - with a relatively short intervention. This is a problem which should be explored in 
greater depth in future studies on writing difficulty. 
 
 



PAPER PRESENTATION 
Cognitive benefits of expressive writing 
David Galbraith, Staffordshire University, United Kingdom; Norma  Sherratt, Staffordshire University, United Kingdom 
 
Previous research has suggested that expressive writing can have beneficial effects on cognitive functioning and 
subjective well being. In the present study, we tested whether this is mediated by increases in working memory (WM) 
capacity, and whether this varies as a function of self-monitoring and individual differences in emotional expressivity. 
We also examined whether it is specific to verbal WM, or whether it also occurs for non-verbal measures of WM 
capacity.84 undergraduates completed measures of self-monitoring and emotional expressivity. They were then 
randomly assigned to either an expressive writing condition - in which they wrote about past traumatic events - or a 
control condition - in which they wrote descriptively about the events of the day - on three separate days over a two 
week period. Measures of verbal and spatial WM capacity, and of general health, were taken immediately before the 
first writing session, and two weeks after the final writing session. Results showed that expressive writing led to an 
increase in verbal WM capacity but not in spatial WM capacity. These effects were moderated by individual 
differences in emotional expressivity: individuals who habitually express their positive and negative emotions in their 
everyday lives showed smaller effects, while individuals who typically mask their emotions in their everyday 
interactions showed stronger effects. These results suggest that expressive writing may be a valuable tool for 
improving academic performance at university, and provide an important argument for including expressive writing as 
well as functional writing within the school curriculum. 
 
Research by Pennebaker and others (e.g. Pennebaker, 1997; Frattaroli, 2006) has suggested that expressive writing 
about past traumatic events can lead to beneficial effects on health and cognitive functioning. Klein and Boals (2001) 
suggested that expressive writing leads to a reduction of intrusive thoughts, and that this should lead to a freeing of 
working memory resources. This was supported in an empirical study suggesting that expressive writing leads to an 
increase in working memory capacity after writing. In the present study, we aimed to replicate this effect, and to 
investigate whether it varied as a function of self-monitoring and individual differences in emotional expressivity. We 
also examined whether it is specific to verbal working memory, or whether it also occurs for non-verbal measures of 
working memory capacity. All participants were asked to complete an emotional expressivity questionnaire (Gross and 
John, 1998), measuring five facets of emotional expressivity: Expressive Confidence, Positive Expressivity, Negative 
Expressivity, Impulse Intensity, and Masking. They were also asked to complete a Self-monitoring scale (Snyder and 
Gangestad, 1986). 84 low and high self-monitors (categorised using a median split of scores on the self-monitoring 
scale) were then randomly assigned to either an expressive writing condition or to a control condition. In the 
expressive writing condition, participants wrote about a past traumatic event for 20 minutes on 3 separate occasions 
spread over a two-week period. In the control condition, participants wrote descriptively, on the same occasions, 
about the events of the day. Before writing, all participants completed the operation span test of working memory 
capacity (Unsworth, Heitz, Schrock and Engle, 2005) and the General Health Questionnaire (GHQ). Two weeks after 
the final writing session, they completed the same measures again, and also a non-verbal test of working memory 
capacity (symmetry span).The results showed a significant effect of expressive writing on operation span scores, with 
writers in the expressive writing condition, but not the control condition, showing increases in working memory 
capacity. This replicates Klein and Boals' findings. By contrast, there were no differences in symmetry span as a 
function of writing condition. This suggests that the effect of expressive writing is specific to the verbal component of 
working memory, and is compatible with the assumption that the effect is related to the reduction of intrusive 
thoughts, which are assumed to be verbal in form. Individual differences in emotional expressivity affected the size of 
this effect: individuals who habitually express their positive and negative emotions in their everyday lives showed 
significantly smaller effects of expressive writing, while individuals who typically mask their emotions in their everyday 
interactions showed significantly stronger effects of expressive writing. Although effects on health were in the same 
direction, they were not statistically significant, possibly because of a lack of statistical power.Working memory 
capacity is strongly associated with tests of cognitive ability and with performance on a wide range of tasks involving 
higher level mental processes. The present results strongly support the use of expressive writing in educational 
contests. Pennebaker and his colleagues have found that, when new undergraduates are asked to write about their 
anxieties about coming to university, they subsequently achieve better grades in their academic work than students 
assigned to a control condition. Less directly, these results also imply that intrusive thoughts have a chronic influence 
on working memory capacity. The results provide an important argument in favour of a less instrumental writing 
curriculum, one in which pupils learn how to make meaning out of their personal experience. In future research we 
plan to investigate whether creative writing has similar effects on cognitive functioning and subjective wellbeing.  
 
Frattaroli, J. (2006). Experimental disclosure and its moderators: A meta-analysis. Psychological Bulletin, 132, 6, 823-
865. 
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PAPER PRESENTATION 
Aspects of Hungarian undergraduates' writing skills 
Zsuzsanna Balazsne Nagy, University of Szeged, Hungary; Tamas Barassevich, Graduate School of Educational Sciences, 
University of Szeged, Hungary 
 
¢Ƙƛǎ ǎǘǳŘȅ ŦƻŎǳǎŜŘ ƻƴ ǇǊƻǎǇŜŎǘƛǾŜ IǳƴƎŀǊƛŀƴ ǘŜŀŎƘŜǊǎΩ ǿǊƛǘƛƴƎ ǎƪƛƭƭǎ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƘŜ ǊŜǎŜŀǊŎƘ questions included (1) 
the text quality and communicative value of students' writing; (2) the application of critical thinking and 
argumentation strategies involved in the writing process; and (3) the mapping of the influence of self-concept as a 
background variable. The process of writing, as described in the classic cognitive models is a metacognitively 
triggered, complex self- regulatory activity. Hence, the approach of process writing places the emphasis on the goal 
setting and regulation of the communication process, as well as on the social environment of the task (Rijlaarsdam 
and Bergh, 2006). The sample consisted of BA students from a Hungarian university, attending a preparatory 
preparatory course for teacher training. The analysis presented is based on a total number of 49 respondents. In order 
to assess the development and quality of their writing skills, participants had to complete three realistic tasks, (a) 
write a job application letter, (b) evaluate two texts and formulate their advice and (c) do the Hungarian adaptation of 
the Ennis-Weir test of critical thinking. (n=35 completing all three tasks). The results indicate that the undergraduates 
in the sample are rather egocentric thinkers and communicators. The findings provide information for the 
development of curricular and methodological interventions. 
 
This study raises issues regarding prospŜŎǘƛǾŜ ǘŜŀŎƘŜǊǎΩ ǿǊƛǘƛƴƎ ǎƪƛƭƭǎ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƘŜ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ǿŜǊŜ 
formulated in a Hungarian context and aimed at (1) the text quality and communicative value of students' writing;, (2) 
the application of critical thinking and argumentation strategies involved in the writing process; (3) the mapping of the 
influence of self-concept as a background variable. 
 
Theoretical backround 
The process of writing, as described in the classic cognitive models is a metacognitively triggered, complex self-
regulatory activity. Hence, the approach of process writing places the emphasis of the goal setting and regulation of 
the communication process, as well as on the social environment of the task (Rijlaarsdam and Bergh, 2006). The 
means of development is then found in teaching strategies to students, enhancing their metacognition (Jenks, 2003). 
According to Reimer (2001), those who master the elements of the process will become more successful writers. 
 
The Hungarian National Core Curriculum requires the secondary school leavers to have the skills of a successful 
communicator in writing as well, to be able argue in writing in a sophisticated manner, to think critically about their 
subject matter and to be conscious writers, yet previous  research revealed that this is not a target attained in the 
secondary school leaving population. However, we know little about the well-achieving population that enters higher 
education with the prospect of becoming teachers themselves. At the same time, if they enter this profession, they 
ǿƛƭƭ ƘŀǾŜ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜƛǊ ǎǘǳŘŜƴǘǎΩ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ǘƘŜƛǊ ƳƻǘƘŜǊ ǘƻƴƎǳŜ ǎƪƛƭƭǎΦ 
 
Methods 
The sample consisted of BA students from a Hungarian university, attending an introductory preparatory course of 
education, which is a preparatory course for teacher training. The number of full responses in study 1 was 39, in study 
2 it was 47. A total of 35 students participated in both studies. In spite of the small size of the sample, it reflects 
gender ratios among students in teacher training, with women (21) outnumbering men (14), and also a wide variety of 
majors were represented from arts to sciences. 
 
In order to assess the development and quality of their writing skills, participants had to complete three realistic tasks. 
They were asked (a) to produce a job application letter, and (b) to evaluate two such texts and formulate their 



advice to the authors of these two letters. The resulting texts were analysed with regard to conceptual, linguistic and 
coding aspects. The standards of evaluating the responses to task (a) were based on the 1990 IEA study of written 
composition. Subjects were also administered (c) the Hungarian adaptation of the Ennis-Weir test of critical thinking, 
which required them to write a letter to the editor of a local newspaper in response of a public letter. The texts were 
analysed with regard to characteristics of critical thinking and argumentative strategies. The genre-specific 
communicative features of tasks (a) and (c) were identified and analysed. 
 
Results 
Average text quality was found, while critical thinking and the communicational features of the texts were poor. 
However, students performed rather well when evaluating the sample texts.   Measures of text quality for taks (a) 
were rated on 6 point scales for six analytical and one holistic score. All of these correlated significantly with each 
other (r=.181, p<.05 ς r=.785, p<.01), however, none had a significant correlation with performance on the critical 
thinking task (c). The content analysis showed that the texts contained mostly writer-centered information and 
ōŜǘǊŀȅŜŘ ŀ ƴŜƎƭŜŎǘ ƻŦ ǘƘŜ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ Ǉƻǎƛǘƛƻƴǎ ƛƴ ǘƘŜ ƎƛǾŜƴ ǎƛǘǳŀǘƛƻƴΦ 
 
As regards judging others written communication, Kendall's test of concordance reflected very high level of 
agreement (.920 ς 1.000) with the expert's rating in the case of the first letter of task (b), which was a poor text, yet 
the index is much lower (.500 - .929) in case of the second sample letter, a text with several good qualities to it. In 
giving advice to the writer of the evaluated texts, students had rather diverse performances (.13 ς 1.00). They were 
most inclined to give a list of the mistakes the writer made without offering the means of possible development. 
 
The critical thinking achievements were poor (6.54, sd=5.45) in the Ennis-Weir essay test. Subjects tended to use 
fictional data or their beliefs about social justice as counterarguments for the false syllogisms of the test, and they 
were not sensitive to the mistakes made in the original argumentation. In responding to the task, students failed to 
connect their text to the original arguments or to do so consistently. Also, only one fourth gave a proper introduction 
to the text. The existence of introduction here seems to be an indicator of audience awareness, with significant 
correlations (r=.388, p<.05) with the total critical thinking score and indicator of the quality of advice offered (r=.381, 
p<.05) in task (b). 
 
General, verbal, and emotional self-concept as well as problem solving had strong, significant correlations with 
relevant aspects of the texts (r values around +/- .35-.45). 
 
Discussion 
The above results conformed to those of previous studies among Hungarian secondary students. The results above 
indicate that even well-achieving university students are egocentric communicators in writing. Yet, given the 
viewpoints, and given the role of detached evaluators, they are able to spot mistakes, which knowledge they do not 
transfer to text production.. The findings provide information for the development of curricular and methodological 
intervention. 
  
PAPER PRESENTATION 
Multidimensionality of Reading Comprehension Variables: Topics in Theory and Methodology 
Jonna Kulikowich, Penn State, United States; Danielle McNamara, The University of Memphis, United States;   
Art Graesser, The University of Memphis, United States; Patricia A. Alexander, University of Maryland, United States 
 
The topic of multidimensionality is an important one in both learning theory and psychometric theory. Many variables 
in reading comprehension research are theoretically multidimensional. Further, scores for these variables are likely 
best studied assuming more than one dimension or trait establishes how best to study their reliability and validity. In 
this presentation, intentionality to read in an academic domain and text complexity are studied as two important 
reading comprehension variables that differ in how they must be studied psychometrically given their 
multidimensional characteristics. Implications for both reading comprehension and psychometric theory as well as for 
quantitative methodology are discussed. Recommendations are provided given applications of Item Response Theory, 
multilevel modeling, and Structural Equation Modeling in the study of these important reading comprehension 
variables. 
 
The ability to comprehend complex texts nested within a variety of media (e.g., Internet, newspapers, or textbooks) is 
important in today's world for students to learn and communicate in a globally networked society (Wiley, Goldman, 
Graesser, Sanchez, Ash, & Hemmerich, 2009). In this theoretical presentation, the multidimensionality of variables is 
examined as well as theoretical components and methodological frameworks required to study reading 
comprehension.  Two variables included in the discussion are the intentionality to read in an academic domain (e.g., 



Kulikowich & Alexander, in press; McCrudden, Magliano, & Schraw, 2010) and text complexity (e.g., Graesser & 
McNamara, 2010; McNamara, Graesser, & Louwerse, in press). With regard to reading comprehension, each variable 
needs to be grounded theoretically, with reasonably reliable and valid operational definitions. This requires some 
complexity and uniqueness to the variables associated with different comprehension levels. A one-size-fits all 
quantitative framework may not offer the opportunity to make advances in the fields of cognitive and educational 
psychology and to introduce what Marsh and Hau (2007) refer to as methodological-substantive synergies. A 
methodological-substantive synergy occurs when each each theoretical and methodological viewpoint reinforces each 
other well beyond what each can do alone. 
 
To work toward methodological-substantive synergies, variables must be understood given their complex and unique 
characteristics, and variables can differ in many ways. Variables can differ with respect to whether they are latent 
(e.g., Borsboom, 2005) versus directly measured. Latent constructs have values that vary randomly in a statistical 
sense and are assumed to cause responses or behaviors given what readers know or how they process information.  
Intentionality to read in an academic domain is a latent random variable that refers to a mental state, but it is also 
important to consider observed behaviors or responses (selections of texts to solve problems, use of references to 
support a claim) that result from these intentions.   By comparison, text complexity, which can be measured using 
computer programming tools such as Coh-Metrix (Graesser & McNamara, 2010 ; McNamara et al. in press), is 
arguably a manifest, multidimensional variable because it can be defined using indices in computational linguistics 
that belong to texts as the units of analysis. The text characteristics are directly observable and are most often 
measured using ratio scales such as the frequencies of modifiers, nouns, and verbs included in the text. Whereas 
latent traits are often studied using statistical techniques such as exploratory and confirmatory factor analysis, text 
complexity defined by indices in computational linguistics is often analyzed using principal component analysis 
techniques. Intentionality to read to learn also includes several latent elements that involve goal-setting, planning, 
execution of plans, and evaluation of plans that operate within a processing network. This network includes temporal 
and recursive properties as goals can change, plans can be modified or abandoned altogether relative to one's initial 
intentional set. By comparison, text complexity as measured by Coh-Metrix indices may also have several components 
or dimensions; however, these multiple dimensions serve to summarize the computational linguistic variables rather 
than define how they are inter-related in a network that attempts to describe how readers process 
information.Multidimensional variables may also differ given how best they are studied statistically in relation to 
other variables. This difference is essential in knowing how to specify and test complex statistical frameworks to 
address empirical research questions.  Contextual variables, such as those of classroom or school settings, may alter 
the dimensionality of any theoretically-defined multidimensional variable. Students may be assigned to read or select 
to read texts that vary in complexity, for example, and this relation between students and texts may change given: a) 
classroom or school setting; b) by reading offline versus online; or, c) with reference to state, national, or international 
standards given the assessment of comprehension. In this 20-minute presentation, the need to study 
multidimensionality of variables theoretically and methodologically is introduced. Brief definitions of intentionality to 
read to learn in an academic domain and text complexity are provided with review as to how these variables have 
been assessed in the literature. The presentation closes with demonstrations of how IRT, HLM, and SEM models can 
be specified differentially given the theoretical premises associated with each multidimensional variable.  
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SimScientists: Using Simulations to Assess Complex Science Learning 
Edys Quellmalz, WestEd, United States; Barbara  Buckley, WestEd, United States; Matt Silberglitt, WestEd, United 
States  
     
The SimScientists research and development program at WestEd combines a model-based learning approach with 
evidence-centered design into a powerful framework for transforming science assessment. This paper describes a 
large-scale field test of simulation-based assessments for two middle school topics in three states with 55 teachers 
and 5500 students. Findings document the feasibility, utility, and technical quality of science simulations for 
formative, curriculum-embedded assessment and summative, end-of-unit benchmark assessment. SimScientists 
projects contribute to the research base on the design and validation of the next generation of innovative 
assessments and their articulation throughout levels of an educational assessment system.   
   
Aims  
This paper presents research funded by the U.S National Science Foundation and the U.S. Department of Education on 
the feasibility, utility, and technical quality of science simulations designed as formative, curriculum-embedded 
assessments and as summative, end-of-unit benchmark assessments. The SimScientists program at WestEd seeks to 
provide evidence that simulation-based assessments can gather and document evidence of students' understanding of 
connected science knowledge and extended inquiry not often or well measured in the U.S. by conventional tests (See 
simscienists.org). Curriculum-embedded assessments provide feedback and coaching to advance the learning. Unit 
benchmark assessments test proficiency and report it for teaching and accountability purposes.    
 
In addition, these assessments are envisioned as components of multilevel, balanced state science assessment 
systems. The assessments test U.S. national science standards at the middle school level (grades 6-8) for life science 
(e.g., ecosystems), physical science (e.g., climate), and physical science (atoms and molecules).    
 
Methods 
The SimScientists research and development program combines a model-based learning approach with evidence-
centered design into a powerful framework for transforming science assessment and learning (Buckley, in 
preparation; Mislevy et al, 2003). The SimScientists projects proceed through phases of design, expert review, 
programming, small scale feasibility testing, and classroom testing. The design process involves analyses of learning 
research, national science standards, and curriculum materials to specify grade-appropriate system components, 
interactions, and emergent behavior. For example, ecosystem components consist of organisms in the roles of 
consumers, producers, and decomposers. Interactions involve transfer of energy and matter through the ecosystem, 
represented in food webs. Emergent system behaviors involve population levels of organisms and changes in them 
due to varying conditions. Inquiry practices, as specified in the 2009 NAEP Science Framework, include designing, 
conducting, interpreting, and evaluating. Simulation shells specify the representations of science phenomena to be 
modeled by the simulation environment. Model-based progressions proceed from observations of organisms, 
inferences of interactions, and predictions, observations, and explanations of varying population levels. The paper will 
present examples of the assessment design documents. 
   
In 2010, the U.S. Department of Education funded a large-scale pilot of simulation-based assessments for two middle 
school topics to investigate the feasibility, utility, and technical quality of the simulation-based formative and 
summative assessments. Fiftyςfive teachers, 5,500 students, in 28 districts in three states participated. Data included 
expert reviews of the alignments of the assessments with national science standards, quality of the science, items, and 
tasks, cognitive labs in which students think aloud as they respond to the assessments, classroom observations, 
teacher surveys and interviews, and psychometric analyses. An external evaluation of the project was conducted by 
UCLA's Center for Research, Evaluation of Students and Standards (CRESST). A Design Panel of representatives of six 
state departments of education science assessment directors reviewed the pilot test findings and a policy brief 
summarizing the pilot test and offering alternative models for integrating science simulations into state science 
assessment systems.    
 
Findings  
The paper will summarize qualitative and quantitative data from the pilot test in the three states and the 
recommendations in the Policy Brief for using science simulations in a balanced state science assessment system. 
Feasibility and utility were indicated by evidence that the students were engaged in the simulation-based assessments 
and that the teachers found the reports of student progress useful for understanding student learning and for 
adjusting instruction. Across the 28 school districts and 55 classrooms, teachers were able to implement the 
simulation-based assessments in computer labs. Psychometric analyses of the benchmark assessment data indicted 



that they were reliable and valid. The Policy Brief describes alternative models for using benchmark data in balanced 
multilevel state science assessment systems.    
 
Theoretical and Educational Significance. A growing body of research shows model-based reasoning to be a signature 
practice of the sciences, as scientists create insights and understandings of nature through conceptual, physical, and 
computational modeling. Further, cognitive research shows that learners who internalize schemas of complex system 
organization ς structure, functions, and emergent behaviors ς can transfer this heuristic understanding across 
systems. Simulations can represent dynamic science systems "in action", making visible the causal, temporal, and 
spatial phenomena that are invisible and making models available for extended, active investigations of authentic 
problems. A technical infrastructure that captures and analyzes students' actions and answers can yield cognitively 
rich evidence of learning in reports for teachers and school systems and can also provide feedback and customized, 
graduated coaching. The multiple physical and symbolic representations in simulations can also reduce language 
demands.   
 
In large-scale assessments, the area of science is leading the way in exploring complex, multi-faceted problem types 
and assessment approaches. The 2006 Programme of International Student Assessment (PISA) pilot tested a 
Computer-based Assessment of Science specifically to test knowledge and inquiry processes not assessed in the 
paper-based test booklets. Topics included the functions of a nuclear reactor and genetic breeding of plants. The 2009 
National Assessment Educational Progress (NAEP) for Science administered Interactive Computer Tasks (ICT) to test 
students' inquiry practices. The 2014 NAEP for Technology and Engineering Literacy will be entirely computer 
delivered and will administer interactive, scenario-based tasks (See www.naeptech2014.org). States such as 
Minnesota have online science tests with simulated laboratory experiments or investigations of phenomena such as 
weather or the solar system. The SimScientists projects described in this paper contribute to the research base on the 
design, development, and validation of the next generation of innovative assessments and their articulation 
throughout the levels of an educational assessment system.    
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Reliability and validity analyses of a test to assess learning strategy knowledge  
Katharina Maag Merki, University of Zurich, Switzerland; Yves Karlen, University of Zurich, Switzerland; Erich Ramseier, 
PHBern ς University of Teacher Education, Switzerland 
   
The competence of self-regulated learning is considered to be important for student learning. Yet, analyses of the 
impact of self-regulated learning show that this is only partially true. Methodological problems in the measurement of 
self-regulated learning have been discussed in the literature as one possible explanation. A recently introduced 
approach focuses on developing tests to measure knowledge of learning strategies (e.g. Schlagmýller & Schneider, 
2007). Up to now, such tests have only been applied in reading, mathematics, and natural science experiments. 
However, testing procedures capable of measuring learning strategy knowledge for tackling complex and difficult 
assignments or projects at school are still lacking. This paper aims to study the reliability and validity of such a test 
that was developed in a Swiss longitudinal study. Additionally, we used a standardized questionnaire to measure 
habitual cognitive and metacognitive learning strategies as well as motivational self-regulation. Reliability and validity 
analyses taking into account the multilevel structure of the data indicate satisfactory goodness-of-fit of the 
instruments. The analyses show that knowledge of learning strategies is especially crucial in mathematics, but less so 
in German and in-depth subjects since in these subjects motivational regulation is more important than knowledge of 
learning strategies. In conclusion, we discuss the implications for future research.  
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The Mechanism of Washback (test impact) - Revisited 
Satomi  Mizutani, University of Auckland, New Zealand 
 
The current study investigated the mechanism of the phenomenon known as washback in the context of the national 
assessment for senior students at secondary schools in New Zealand. Washback refers to the impact that assessment 
has on teaching and learning in the field of language testing. There have been a few attempts to describe how 
assessment influences teaching and learning in the field. However, such models failed to articulate exactly how the 
mechanism of washback works. Washback was previously thought to be unpredictable because of mixed results of 
educational reform through assessment change. The current study specifically looked at the role of beliefs held by 
teachers and students, and their contextual factors (e.g., subject and the socio-economic status of school) in the 
process of washback. The results suggested that at least part of the mechanism of washback could be predicted as the 
research demonstrated patterns of the ways certain washback effects were brought about by certain types of 
contextual factors and beliefs. Based on the findings, a new model of washback was proposed, describing how 
intended positive washback effects are promoted or hindered by certain contextual factors and beliefs held by 
teachers and students.  It is argued that this washback model can help us further understand the mechanism of 
washback and can potentially help promote intended positive washback while minimising undesirable negative 
washback. 
 
The current study investigated the mechanism of test impact on teaching and learning in the New Zealand context.  
High-stakes assessment has often been used not only as a measurement of educational achievement, but also as a 
strategy to bring about desired teaching and learning as part of educational reform around the world (Linn, 1992; 
Petrie, 1987). New Zealand is not an exception. In 2002, the government introduced the National Certificate of 
Educational Achievement (NCEA), a new standards-ōŀǎŜŘ ŀǎǎŜǎǎƳŜƴǘ ǿƘŜǊŜ ǎǘǳŘŜƴǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ƛǎ ŜǾŀƭǳŀǘŜŘ 
against pre-described criteria (Donnelly, 2000), in an attempt to motivate students of all abilities to strive for higher 
levels of achievement by emphasising self-comparison and providing them with a clear focus on the standards to 
achieve (Fancy, 2001). 
 
However, such education assessment reform efforts including the recent case in New Zealand have led to mixed 
results (e.g., Alison, 2005; NZQA, 2006). It is argued that this may be a reflection that the mechanism of test impact is 
complex and the link between assessment and desired outcome has not been well understood.  Chapman and Snyder 
(2000) argued that policy makers who advocated educational reform through assessment change failed to see that 
explicit catalysts were required between the testing strategies they used and the outcomes they hoped to see. 
Chapman and Snyder (2000) stressed that policy makers were responsible for clarifying and elaborating the link 
between testing and improved teaching and learning. They also suggested that success in educational reforms could 
not be guaranteed because it was not the test itself that influenced teŀŎƘŜǊǎΩ ōŜƘŀǾƛƻǳǊΣ ōǳǘ ǊŀǘƘŜǊ ƛǘ ǿŀǎ ǘŜŀŎƘŜǊǎΩ 
beliefs about the test that influenced their behaviour. Fullan (2001) also suggested that beliefs would play an 
important role in promoting desired test impact. Therefore, it can be argued that for a successful educational reform, 
one of the embedded assumptions is belief change. 
 
The concept of assessment influencing teaching and learning is often referred to as washback in the field of language 
testing. As was the case in the field of education, studies in the field of language testing have found mixed results of 
efforts to bring about desired washback (e.g., Alderson & Wall, 1993; Andrews, Fullilove & Wong, 2002; Cheng, 1997, 
1998; Watanabe, 1996). There have been a few attempts to create washback models which illustrate how assessment 
influences teaching and learning in the field (e.g., Alderson & Wall, 1993; Bailey, 1996; Shih, 2007). Such models 
indicated that many factors such as subject, school setting, personal background of teachers and students as well as 
beliefs held by them influenced the nature of washback. However, the models failed to articulate exactly how 
washback effects were mediated by such factors. Thus, the research question was as follows: What is the role of 
contextual factors and beliefs in the mechanism of washback? 
 
The current study involved teachers and students of four subjects at secondary schools: Japanese, French, History, and 
Mathematics in order to compare foreign language subjects and non-foreign language subjects. Data were collected 
through questionnaires. The questionnaires were designed to tap into the nature of washback of NCEA and beliefs 
held by teachers and students. The questionnaires also collected information on the following contextual factors: 
subject, socio-economic status of the area where schools were located, gender, the length of teaching career 
(teachers only), expected achievement level (students only). 
 
Questionnaires were sent to schools throughout New Zealand and a total of 161 teachers and 845 students 
responded. The data from the participants were then analysed with the use of a series of exploratory maximum 
likelihood factor analyses to identify the underlying structure of the items for both teacher and student 



questionnaires. In order to investigate how washback effects of NCEA and beliefs held by teachers and students varied 
depending on contextual factors, a series of multivariate analyses of variance (MANOVAs) were conducted. Where 
there was a statistically significant difference, a post hoc Scheffe test was carried out to identify where the difference 
lay. Effect sizes were calculated in order to indicate the magnitude of differences. Multiple regressions were also 
carried out to explore how certain types of beliefs held by teachers and students contributed to various types of 
washback effects of NCEA.  
 
The results suggested that contextual factors and beliefs played a role in bringing about certain types of washback. For 
example, where subject was a factor, whether it was a verbal (i.e., Japanese, French, or History) or numeric (i.e., 
Mathematics) subject made a difference in the way teachers and students interpret washback of the assessment on 
student motivation and on variability of marking practice. While socio-economic status was rarely a factor for teachers 
which influenced washback of NCEA and their beliefs, it was often a factor for students, indicating a clear difference 
between lower and higher socio-economic status. The results also indicated that gender, the length of teaching 
career, and studŜƴǘǎΩ ŜȄǇŜŎǘŜŘ ŀŎƘƛŜǾŜƳŜƴǘ ƭŜǾŜƭ ǇƭŀȅŜŘ ƻƴƭȅ ŀ ǎƳŀƭƭ ǇŀǊǘ ƛƴ ƳŜŘƛŀǘƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ b/9! ŀƴŘ ōŜƭƛŜŦǎ 
held by teachers and/or students. 
 
This study also clearly demonstrated a link between washback effects and beliefs held by teachers and students. The 
results suggested that positive washback was mediated by positive beliefs and negative washback was mediated by 
negative beliefs. The study also indicated that positive beliefs had another function, which is to mitigate negative 
washback. This highlighted the important role of positive beliefs in bringing about desired positive washback. 
 
To my knowledge, the current study is the first empirical study which demonstrated exactly how washback effects 
were mediated by beliefs and contextual factors. A model is proposed to describe the mechanism of washback, 
showing how washback could be mediated directly and indirectly by contextual factors and beliefs. The links 
ŜǎǘŀōƭƛǎƘŜŘ ōŜǘǿŜŜƴ ǘŜŀŎƘŜǊǎΩ ŀƴŘ ǎǘǳŘŜƴǘǎΩ ōŜƭƛŜŦǎΣ ǘƘŜƛǊ ŎƻƴǘŜȄǘǳŀƭ ŦŀŎǘƻǊǎΣ ŀƴŘ ǿŀǎƘōŀŎƪ ƛƴ ǘƘŜ ǇǊƻposed model 
are arguably useful to increase understanding of the mechanism of washback of an assessment on teaching and 
learning. By clarifying the link between assessment and desired outcomes, the model can potentially help promote 
intended positive washback while minimising undesirable negative washback. 
 
PAPER PRESENTATION 
Silencing socialization of religious Girls in Israel 
Zehavit Gross, Bar-Ilan University, Israel 
 
The aim of this paper is to analyze the silencing processes in the socialization of religious girls brought up in a 
transitional society between traditionalism and modernity. Using qualitative in-depth interviews, 20 girls (5 Jewish, 5 
Muslim, 5 Christian-Arab and 5 Bedouin) aged 18-25, were examined. The findings show that silencing is embedded in 
the ideal school graduate. The girls are situated in an ambiguous dichotomic world where they are expected to be 
confident, proud of their religion and ethnic origin, yet submissive and silenced religious women who repress their 
"thick desires" (Fine, 1988; Fine & McClelland, 2007). Though the ideal model of school socialization is the silenced 
modest woman, their voice is enlisted for collective and political religious purposes in the public sphere. This is 
especially apparent among Muslim girls and is echoed in the discourse of Jewish, Christian and Bedouin girls. The 
Muslim girls perceive the veil, which represents Islam and Allah, as a means to enter the public sphere. For all the 
girls, literacy and education allow them to "bargain with the patriarchy" (Kandiyoti, 1988) and to enter the public 
sphere as equals.. The discourse reflects school priorities and policy. Arab girls view literacy and knowledge as a key to 
their future; among the Jewish girls, this issue is less prominent. While the discourse of Arab Christians and Jewish 
girls was more individualistic in nature, the discourse of the Muslims and Bedouin girls was more collective in nature. 
Whereas the discourse of Muslim and Bedouin girls was feministic discourse of rights, the discourse of Arab Christians 
and Jews was more a feministic discourse of identity (see also Gross, 2006).   
 
Introduction 
The aim of this paper is to analyze the silencing processes in the socialization of religious girls brought up in a 
transitional society between traditionalism and modernity. Van Manen (1990) distinguishes between three categories 
of silence: literal, epistemological and ontological. Literal, namely, the space between the words that can be awkward 
or poetic, chilling or rebellious; epistemological, namely, tacit information ς knowing without being able to articulate 
what we know; the ontological approach is the "silence of being" that instills a sense of inspiration into life. To these 
categories, Clair (1998) added a fourth category dealing with the ideological perspective, namely "the silencing of 
marginalized groups of peopleέΦ 
 
In Israel 



The feminist revolution is connected to literacy. The more access women have to knowledge the more empowered 
they are. In his power/knowledge theory, Foucault (1980) explained that knowledge generates power and that there is 
a high correlation between them. This is not true of women in Israel. Religious schools for Arab and Jewish Girls 
In the case of both Arab and Jewish women in Israel, religious schools constrain the woman's sphere of activity to the 
domestic environment.  
  
Data Collection 
Using qualitative in-depth interviews, 20 girls (5 Jewish, 5 Muslim, 5 Christian-Arab and 5 Bedouin) aged 17-25, were 
asked about the silencing they had experienced in school.  
 
Analytical Method 
The interviews were analyzed according to the constant comparative method (Strauss, 1987).  
 
Findings 
The voice of the woman is considered impure Among all the Arab girls, not only is a loud voice forbidden but loud 
laughter is forbidden also. While they said that laughing aloud was a terrible thing that school fought against, this was 
not mentioned at all by the Jewish girls. All the Arab girls said that a loud laugh was considered a misdemeanor. 
 
Sanctions 
The school silencing process was accompanied by a specific system of sanctions. silencing through shouting was the 
main sanction used by all the schools. Christian and Jewish girls emphasized that their silencing socialization was 
rooted in endless preaching.  The Muslim system more frequently sent letters to the parents. The Bedouin and Muslim 
system sent the girls home as a punishment Only Jews used lowering the grades as a silencing weapon which was 
extremely effective. All used public humiliation but only the Muslims ignored the girls, and this psychological threat 
was extremely effective.  
 
The most prominent feature among the Jewish and Muslim girls was the ideological silence.  
 
The prominent ǿƻǊŘǎ ŀƳƻƴƎ ǘƘŜ .ŜŘƻǳƛƴǎ ŀƴŘ /ƘǊƛǎǘƛŀƴǎ ǿŜǊŜ ΨǊŜǎǇŜŎǘϥ ŀƴŘ ΨƘƻƴƻǊϥΦ   
 
The power of silence 
Women are socially constructed. They are socialized in a male dominated culture. De Beauvoir talks about the ironic 
interplay between presence and absence.  
 
All the girls said that the most important tenet and instruction in education was not to talk with the boys. This was 
especially apparent in Christian schooling. 
 
The silencing power of the discussions 
 
Silencing was perceived by all the participants as an integral part of religious education. In retrospect, the graduates 
talked about the religious leadership as a controlling and coercive body because they represented the religious 
hegemony had the power to control. The girls felt that their future was in the hands of the religious leadership that 
had a castrating and silencing power.  
 
Discussion 
This paper attempted to analyze the silencing processes in the socialization of religious girls brought up in a 
transitional society between traditionalism and modernity. The findings show that silencing is embedded in the ideal 
school graduate. The girls are situated in an ambiguous dichotomic world where they are expected to be confident, 
proud of their religion and ethnic origin, yet submissive and silenced religious women who repress their "thick 
desires" (Fine, 1988; Fine & McClelland, 2007). Though the ideal model of school socialization is the silenced modest 
woman, their voice is enlisted for collective and political religious purposes in the public sphere. This is especially 
apparent among Muslim girls and is echoed in the discourse of Jewish, Christian and Bedouin girls. Knowledge 
acquisition is viewed as the key to their future progress and religious strengthening, but more prominently among 
Arab girls than among Jewish girls. While Arab girls indicate that the most important goal of their school was academic 
achievement, the religious Jewish girls claim that the most important goal of their school was education to values. The 
discourse reflects school priorities and policy. Arab girls view literacy and knowledge as a key to their future; among 
the Jewish girls, this issue is less prominent. While the discourse of Arab Christians and Jewish girls was more 
individualistic in nature, the discourse of the Muslims and Bedouin girls was more collective in nature. Whereas the 
discourse of Muslim and Bedouin girls was feministic discourse of rights, the discourse of Arab Christians and Jews was 



more a feministic discourse of identity (see also Gross, 2006).  The research findings attest to a quiet feminist 
revolution that is occurring among religious Arab and Jewish girls in Israel, through modern knowledge acquisition and 
traditional religious strengthening.  
 
The Muslim and Christian woman are trained to be autonomous and assertive, yet they are encouraged to be silent ς 
to speak quietly, which they are socialized to believe is a sign that they are more religious and more feminine. This too 
is a relatively small price to pay for the security, stability and presumed respect this promises them. School uses a 
wide range of sanctions for social control purposes. Young religious girls in Israel are brought up in the religious 
education system (both Jewish and Arab) to be invisible and voiceless. This is justified by religious reasoning as they 
are told if you are voiceless and invisible you are considered more modest, more feminine and more religious. This has 
to be abolished because this is exactly what fosters and nourishes discrimination, which is meant to strengthen and 
continue the hegemony of patriarchy and male chauvinism. However in Israel a velvet revolution is occurring in Israel 
among religious Jewish and Arab Christian, Muslim, and Bedouin girls who are exposed to higher education and 
literacy and target themselves to bargain with male chauvinism and patriarchy through silencing, using silencing as a 
tool for resistance and emancipation. The interviewees indicate that men interpret female delicacy and voicelessness 
as a weakness and thus abuse and manipulate women. In order to combat this, education should draw a line between 
how to equip the girls with assertiveness to resist victimization and yet preserve the beauty of this delicacy which is a 
gift that God bestowed on the world to improve and humanize it. 
 
PAPER PRESENTATION 
Extrinsic and Intrinsic Values among adolescents in  Israel 
Zehavit Gross, Bar-Ilan University, Israel 
 
The aim of this research is to investigate which values are considered more important to Arab and Jewish students 
(N=586) in state schools in Israel and how these choices differ by nationality, gender and religion. The questionnaire 
used in this research (Zieberts & Kay, 2005) consisted of eight value scales in two groups. The first group included the 
extrinsic values and consisted of three scales: modernity, attractiveness and. These scales represent concepts that are 
described as trendy and are aggressively portrayed in advertising. The second group of intrinsic values consisted of 
five scales. Three represent civil values: family orientation, professional orientation, and self-management.  The 
findings show that whereas Jews endorse more auto-centric intrinsic values, the Arab students endorse nomo-centric 
extrinsic values. However, differences in gender and religiosity are apparent. As a minority group that belongs to a 
traditional society that strives to adapt to neo-liberal Israeli society, Arab students endorse the extrinsic values, which 
are functional and have the potential to help them to achieve, succeed and survive. The results of the research 
corroborate literature findings that show that people are not born with values but are educated to values . People are 
not born extrinsic or intrinsic; they become one or the other in a process of socialization, mediated by intervention 
programs and the environment in which they live. 
   
The goal of this research was to examine which values are considered most important by students attending Arab and 
Jewish schools in Israel. While Jewish education in Israel views value education as a core part of its curriculum and is in 
fact anchored in the State Education Law, Arab schools in Israel, for various reasons that are described here, educate 
solely for achievements but not for values. Therefore, it is worth asking whether differences will be found in the 
emphasis given to values, between students of Arab schools and their peers attending Jewish schools. We will analyze 
the central definitions dealing with value education, describe its status in the Jewish and Arab school systems in Israel, 
and finally present our findings and attempt to explain them in view of the special context in which they occur.Value 
education  
 
A value is defined as the belief that one type of conduct or state of existence is preferable to others (Rokeach, 1976).  
Klages (1988)  distinguishes between auto-centric values represent a modern approach, whereas the nomo-centric 
values represent a more traditional approach.  
 
The intrinsic or extrinsic dimension of a value  
In his book Protagoras, Plato distinguished between intrinsic values ς those that the individual is interested in because 
of their self-value, and extrinsic values, in which the individual is interested in order to achieve another goal.  
 
Value education in Israel 
In Israel, value education is perceived as a basis of the education system; the goal of education is teaching as well as 
educating for values.  
 
Value Education in Israel's Arab population  



The Arab citizens of Israel are a minority group. Minority groups are generally typified by a stronger orientation to 
achievement, to assist in the goal of survival . And indeed, Arab schools in Israel focus specifically on educating toward 
achievements, more than on educating for values( Abu abasa, 2001) .  
 
The Study  
The goal of the study was to identify the variables that influence the personal values of Arab and Jewish high school 
students in Israel, and which values they perceive as admirable and preferable.  
 
Population 
The population included 586 twelfth graders in Jewish (N=293)  (Female N= 191 (65.2%), Male N= 102 34.8%)and Arab 
(N=293) (Female N= 191 (65.2%), Male N= 102 34.8%) high schools in Israel. 
 
Two groups of values were examined: extrinsic (that deal with external considerations, which are means to achieve 
something else) and intrinsic (values that represent ends in themselves). These values were examined according to 
three variables: ethnic affiliation (Arab/Jewish), gender, and degree of religiosity (secular, traditional or religious).  
 
The research tools 
The questionnaire used in this research (Zieberts & Kay, 2005) consisted of eight value scales in two groups (extrinsic 
and intrinsic).  
 
The results  
A MANOVA analysis was performed on the values by ethnic affiliation (Jewish/Arab), gender, and degree of religiosity 
(secular, traditional, orthodox). In the variance analysis performed for each parameter separately, significant 
differences were found between Arabs and Jews for all the values examined. In the intrinsic values, the Jewish 
students scored higher, and in the extrinsic values, the Arab students scored higher. 
 
Significant differences on all values were also found for levels of religiosity. Furthermore, a significant interaction was 
found between ethnic affiliation and gender. In the three levels of religiosity, the values of attractiveness, modernity 
and authenticity were more important for the Arab students than the Jewish ones. Among religious students, the 
differences between Arab and Jewish students are larger and more prominent than for the two other groups. 
 
Discussion  
The variables of gender, religiosity, and ethnic affiliation have an impact on the way in which students endorse certain 
values over others. However, to base this analysis only on these variables may lead to stereotypes and prejudice as, 
according to current literature (Bar-Tal,2003) preference is principally influenced by the context and  character of the 
educational framework where the socialization process occurs de facto. The results of the research show that the 
Jewish students who studied in an education system where value education is widely applied are characterized by 
intrinsic values. The Arab students who studied in a framework that focuses on education toward achievements and 
does not engage in value education, were characterized as having extrinsic values. It transpires that the context in 
which the process of socialization for values takes place has a far-reaching effect. Bronfenbrenner's (1979) ecological 
theory maintains that the surroundings where individuals live exercises an influence on their psychological 
development. Socialization is aimed at enabling the individual to adapt to the environment where s/he lives and 
functions, and at the same time to change the environment and impact on it, in order to meet his/her needs. 
According to Vygotsky's ([1934] 1978) socio-cultural theory, socialization for values takes place by a process of 
intersubjectivity, in which the teacher and student begin a discussion with different conceptualizations and can 
ultimately reach a shared understanding. This is made possible by a process of adjustment to the perspective of the 
other, and scaffolding that involves the social support given by the adult in any learning process. 
Shannon (2000) maintains that the social context has a far-reaching impact on the shaping of intrinsic or extrinsic 
motivation. "The social context can influence the goals adopted in a given situation, and can also create a more 
enduring climate that results in internalization of values ... which includes values as to what is interesting and worth 
pursuing" (p. 451). 
 
The technological changes and the modernization process that Arab society has undergone in Israel since 1948 have 
been intensive and rapid. Arab society could not absorb such sweeping changes and did not manage to internalize 
them . Therefore it principally experienced them in the extrinsic stratum,  
The results of the research corroborate literature findings that show that people are not born with values but are 
educated to values (Oser,1999 Tirri 2007). People are not born extrinsic or intrinsic; they become one or the other in a 
process of socialization, mediated by intervention programs and the environment in which they live .Implications  



The results of the research corroborate that the value world of students is the outcome of the social climate in which 
they were raised. In the neoliberal world where study achievements are perceived as the main issue, it is important to 
allocate defined time in the curriculum for value education. When this does not happen, the graduates of that sort of 
education will focused on extrinsic goals alone. Educational intrinsic values are likely to provide a significant source for 
developing students who are human beings ς not just knowledgeable robots. 
 
PAPER PRESENTATION 
{ǘǳŘŜƴǘǎΩ ƴŜƎƻǘƛŀǘƛƻƴǎ ƻŦ ƳƻǊŀƭ ƛǎǎǳŜǎ ǊŜƭŀǘŜŘ ǘƻ ǎƻŎƛŀƭƭȅ ŎƻƴǎǘǊǳŎǘŜŘ ŦŀƳƛƭȅ ǇŀǘǘŜǊƴǎ 
Catherine Dimitriadou, University of Western Macedonia, Greece 
   
The changes that occur in the structure of nuclear families give rise to a reconsideration of the student's normative 
conceptual view of traditional family patterns. Educational approaches to these representations should focus on 
moral aspects with regard to the essential children's needs, as they are clarified in the Children's Rights. On the 
occasion of Brecht's The Caucasian Chalk Circle teaching in Literature, twelve-year-old students from a Greek primary 
school classroom were engaged in a six-month participatory research study in order to address moral issues deriving 
from the tug of love between the natural and the foster mother of a child. The project included the approach 
contained within five further literary texts on the same topic, which created opportunities for a flexible learning 
environment open to discussions, narratives and activities focused on relevant moral dilemmas. The application of a 
pre- and a post- questionnaire revealed a change in the students' beliefs and attitudes concerning the concept of 
ΨōŜƭƻƴƎƛƴƎϥ ǘƻ ŀ ƎŜƴŜǘƛŎ ŦŀƳƛƭȅ ŀƴŘ ǘƘŜ ǎǘƛƎƳŀǘƛȊŀǘƛƻƴ ƻŦ ŀŘƻǇǘƛƻƴΦ aƻǊŜƻǾŜǊΣ ǘƘŜ Ŝƴtries written in the teacher's diary 
testified to students' discourses on moral versus normative values justification on the subject. According to the 
results, students' engagement in critical responses to real life situations reflected in Literature help them to negotiate 
difficult moral dilemmas and to adopt ethical priorities which depart from stereotypical representations of family 
social construction. 
 
AIM   
The current changes characterising the New Age have a justifiable impact on the traditional family patterns, thus 
creating scepticism on the social circumstances under which children are supposed to be brought up in the future. 
Moral dilemmas (Kohlberg, 1985) concerning children's abandonment or adoption can be introduced in the school 
curriculum and provide a field for discourses on moral versus normative values justification (Oser, 1996; 
Mihalakopoulos, 2007) pertaining to family social constructions. In this respect, our study aims to help students 
elaborate, interpret and change their beliefs about ethical priorities corresponding to the social construction of a 
family, thus forming their own meaningful criteria for the concept of motherhood and linking them to the essential 
needs of a child (Wegar, 2000).   
    
RESEARCH QUESTIONS   
The following research questions were posed:   
-       Iƻǿ Řƻ ǎǘǳŘŜƴǘǎ ǇŜǊŎŜƛǾŜ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨōŜƭƻƴƎƛƴƎϥ ƛƴ ŀ ŎƘƛƭŘ ς mother relationship?   
-       What are the students' views on the social norms concerning adoption?    
-       To what degree can Literary based instruction change students' representations of family patterns regarding 
moral aspects of motherhood?   
    
CONTEXT   
The study was conducted in an urban state primary school in Thessaloniki,  Greece, with a multicultural student 
population from mainly low socio-economic classes. It concerned the application of a project in Literary and took 
place from October 2007 to March 2008. Bertold Brecht's The Caucasian Chalk Circle and five further literary texts 
posing dilemmas and raising ethical questions on the conŎŜǇǘǎ ƻŦ ƳƻǘƘŜǊƘƻƻŘ ŀƴŘ ŦŀƳƛƭȅ ǿŜǊŜ ǳǎŜŘ ŀǎ ΨǾŜƘƛŎƭŜǎϥ ŦƻǊ 
the consideration of moral aspects concerning family patterns. Having adopted a constructive perspective, the study 
was built on the assumption that students' engagement in Literary based moral problem solving situations of the 
nature described above could possibly cause changes in their conceptual representations of nuclear families.    
    
PARTICIPANTS   
The sample consisted of twenty 12-year-old students, 8 boys and 12 girls, attending the 6th form in a primary school. 
It is worth noting that none of these children came from an adoptive or one-parent family.    
    
DATA & DATA COLLECTING METHOD   
The data were collected from multiple sources: a) the students' responses to a questionnaire they were given in the 
beginning and at the end of the project, b) the texts and the pictorial material students produced during the project, 
and c) the notes the students' teacher kept in her journal. The students were initially exposed to a moral dilemma 



arising from the Brechtian text. A second story (The Lost Doll) provided material for the compilation of a pre- and a 
post-ǉǳŜǎǘƛƻƴƴŀƛǊŜ ŀǎ ǘƻƻƭǎ ŦƻǊ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ƻƴ ǎǘǳŘŜƴǘǎϥ ǊŜǎǇƻƴǎŜǎ ǘƻ ŀƴ ŜǉǳƛǾŀƭŜƴǘ ŘƛƭŜƳƳŀΥ Ψ²ƘƛŎƘ ƻŦ ǘƘŜ ǘǿƻ 
girls is actually the owner of the doll?'. Four more stories on the same topic raised discourses and reactions: 
Solomon's Story of the Two Women, The Girl with the Two Mothers, A Home for Five, and Xoot. The students were 
involved in text writing, discussions, open ended stories, role play and picture depictions. This data highlighted and 
supported the information provided in the teacher's diary. The students also created comics, notebook covers with 
symbolic pictures and a poster, which they exhibited at school after the end of the project.     
    
THEORETICAL FOUNDATION   
The study had a broad theoretical grounding on Socio-psychology, Pedagogy and Literary Theory, since the project 
unfolded on the basis of different ontological and epistemological points of departure, complementary to each other. 
Participatory research methods (Hughes & Seymour-Rolls, 2000) and flexible child-centred procedures were applied 
drawn on the theory of Social Constructivism (Hua Liu & Mattheus, 2005), thus providing liberating, empowering and 
educative learning opportunities.    
    
FINDINGS   
Comparison of the data between the two questionnaires revealed a change in the students' responses to the same 
dilemma (pre-ǉǳŜǎǘƛƻƴƴŀƛǊŜΥ Ψ¢ƘŜ Řƻƭƭ ōŜƭƻƴƎǎ ǘƻ [ƻƭƛǘŀϥΤ Ǉƻǎǘ-ǉǳŜǎǘƛƻƴƴŀƛǊŜΥ Ψ¢ƘŜ Řƻƭƭ ōŜƭƻƴƎǎ ǘƻ tŀŎŀϥύΦ ¢Ƙƛǎ ǎƘƛŦǘ 
testifies an impact of the project on the students' beliefs and the forming of conceptual representations about family 
structures which subvert stereotypical patterns. More precisely, the students defined their own criteria for a mother's 
love and care for her child; they renounced abandonment of a child and approved of adoption as an action of 
ƳƻǊŀƭƛǘȅΤ ǘƘŜȅ ŎǊƛǘƛŎƛǎŜŘ ǘƘŜ ŜǘƘƛŎŀƭ ŎƻŘŜǎ ǿƘƛŎƘ ƎƛǾŜ ǇǊƛƻǊƛǘȅ ǘƻ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨōŜƭƻƴƎƛƴƎϥ ǘƻ ŀ ƳƻǘƘŜǊ ƛƴǎǘŜŀŘ ƻŦ 
essential mother care; and they disagreed and argued about individual rights and responsibilities, as well as on the 
optimal responsive styles for a child's happiness and social competence. Their latter perceptions were construed 
following an open discussion held between the students and a lady who had been brought up by a foster mother and 
who had been invited to the classroom especially for the purpose of this exercise.    
The students concluded that adoption is another way that families are created: that a child can be safe and happy 
even if it is not related to its mother by blood; and that alternative solutions can be found to claims on the ownership 
of an adopted child on the basis of moral versus social conventional considerations.     
    
SCIENTIFIC ORIGINALITY & CONTRIBUTION   
The study appears to set a methodological framework for teaching approaches concerning both aspects of the double 
assignment of school: the achievement of content knowledge and the negotiation of moral aspects. With regard to 
teacher training, it underpins the value of teachers' knowledge creation on how to communicate difficult moral issues 
to the classroom, setting a scene of empathy out of collaborative research strategies (Dimitriadou & Solachidou, 
2010). With regard to individual learners and teachers, it indicates how a constructive perspective of teaching arising 
from Literary texts can help students to think critically while addressing difficult moral dilemmas usually confronted in 
real life situations; and furthermore, how this perspective can influence students' stereotypical beliefs within a climate 
of assertiveness and responsive behaviour. 
 
PAPER PRESENTATION 
Does religious learning through physical activity lead to a better ability to empathize with actors? 
Ulrich Riegel, Chair of Religious Education, Germany 
   
Does learning through physical activity increase the students' ability to emphathize with actors of a story? This 
hypothesis is backed up by neurophysiological theory as well as by empirical evidence from outside the field of 
religious education. Within this field, the didactic approach of "performative" religious education combines mere 
knowledge about religion with the experience of religion. In this setting, physical activity becomes a basic method of 
learning. However, the performative approach has not as yet been subjected to empirical evaluation. Does learning 
through physical activity make a difference in religious education, especially with regard to increasing the ability to 
empathize? The ELLRU-Project analysed this question in a quasi-experimental design. In 2008, 624 4th-graders (age: 
9.16 years; denomination: 81% Protestant, 8% Roman Catholic, 11% without religious affiliation) in 31 Bavarian 
classrooms were introduced to a learning module about Moses and one about Martin Luther, half of them being 
taught using physical methods, half of them using methods based only on the children's imaginations. A pre-test and a 
post-test after each module checked the effects on the ability to empathize with the main actors of teaching units; 
another test at the end of the school year checked the sustainability of this ability. The analysis using a dichotomous 
Rasch model does not show an overall effect on the students' ability to empathize.  Learning through physical activity 
can, however, prove to be an asset in some circumstances as an analysis of differential item-functioning shows.  
 



Does learning through physical activity increase the students' ability to empathize with actors of a story? This 
hypothesis is backed up by neurophysiological theory as well as by empirical evidence from outside the field of 
religious education. Within this field, the didactic approach of "performative" religious education combines mere 
knowledge about religion with the experience of religion. For instance, "perfomative" religious education invites the 
students to take part in a prayer and discusses relevant individual experiences afterwards. Or, the pupils express with 
their body possible feelings of Martin Luther living as monk before discovering the love of God. In this "performative" 
setting, physical activity becomes a basic method of learning.    
    
However, the performative approach has not as yet been subjected to empirical evaluation. Does learning through 
physical activity make a difference in religious education? The ELLRU-Project analyzed this question in a quasi-
experimental design. In 2008, 624 4th-graders (age: 9.16 years; denomination: 81% Protestant, 8% Roman Catholic, 
11% without religious affiliation) in 31 Bavarian classrooms were introduced to a learning module about Moses and 
one about Martin Luther, half of them being taught using physical methods, half of them using methods based only on 
the children's imaginations. A pre-test and a post-test after each module checked the effects of teaching units; 
another test at the end of the school year checked the sustainability of these effects.    
    
In the EARLI-paper we will concentrate on the ability to empathize with the persons being portrayed in the two 
teaching units. Therefore the students filled in seven multiple-choice-questions regarding the feeling of Moses or 
Luther in distinct situations. Each of these situations had been elaborated in the teaching units explicitly. In a first 
step, the answers will be analyzed by using a dichotomous Rasch model. This analysis does not show an overall effect 
on the students' ability to empathize. Students who have elaborated the Moses-topic or the Luther-topic respectively 
by physical methods are not generally better in reproducing correct feelings than students who had elaborated both 
topics by imagination only. In a second step we analyzed the answers by differential item functioning. This analysis 
identifies three didactical settings showing significant differences. In two settings physical learning is better than 
imaginative one, in one setting imaginative learning is better than physical one.    
    
Going into details, the two didactical constellations of the physical teaching unit, which do better than the imaginative 
counterpart, are characterized by a smooth atmosphere. The students deal with their own feelings and body 
movements, having time to explore them without being distracted by social interaction. In both settings learning 
through physical activity does lead to a better reproduction of correct feelings. In the physical teaching unit, which did 
worse than the imaginative counterpart, the students have been busy with a symbolic role play. They had to perform 
complex body movements, joined by a lot of social interaction. Obviously learning through physical activity is a 
powerful mean of religious education, when the student is able to center on himself and has the time to explore the 
internal effects of physical motions and sensations. Then learning through physical activity is increasing the ability to 
empathize with other persons.   
    
This exploration of physical learning as a way of enhancing the learned effects of religious and spiritual content fits 
well with the common theme being explored in this SIG 19 symposium which concerns the extent to which religious 
and spiritual education can be utilized for broader educational purposes and, in turn, how wider educational 
experiences can facilitate effective education in and around religious and spiritual knowledge. 
 
PAPER PRESENTATION 
Effective Use of Multiple Representations by Novices in Learning Chemistry  
David Corradi, Katholieke Universiteit Leuven, Belgium; Jan Elen, Katholieke Universiteit Leuven, Belgium; Geraldine 
Clarebout, Katholieke Universiteit Leuven, Belgium 
 
Theories on learning with multiple external representations (MER) claim that novices in science have difficulties using 
MER (e.g., Ainsworth, 2006). Nevertheless such MER are argued to be essential to understand scientific concepts. In 
contrast, some research does find that novices can use specific combinations of representations for learning (e.g., 
/ŀǊƴŜȅ ϧ [ŜǾƛƴΣ нллнύΦ Lƴ ǘƘƛǎ ǎǘǳŘȅ ǿŜ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ a9w ƻƴ ƴƻǾƛŎŜǎΩ ƭŜŀǊƴƛƴƎ Ǝŀƛƴǎ ƛƴ ŎƘŜƳƛǎǘǊȅΦ 
Undergraduates (n=67) participated in a pre-post randomized experiment. Participants read texts, that were ς 
depending on the condition ς accompanied with symbols and/or pictures. Result found no significant differences in 
learning gains. Combining symbols and/or submicroscopic representations with text does not help novices learning 
with MER.  
 
Aims 
Understanding scientific concepts entails the ability to recognize and switch between multiple external 
representations (MER) of that concept (e.g., Rappaport & Ashkenazi, 2008). We focus here on texts, symbols (both 
descriptive representations) and submicroscopic representations (depictive representations). Symbolic 



representations are part of the systematic language of chemistry that communicates for example the composition of 
matter. Submicroscopic representations provide information at the level of invisible and untouchable particles 
(Johnstone, 2006).  
 
Comparisons between novice students and more knowledgeable students show that novices tend to have difficulties 
understanding and translating between MER (e.g., Seufert, 2003). If learning with MER is to be successful, research 
concludes, prior knowledge of the domain and its representations is required (Ainsworth, 2006). However, other 
research found successful use of MER with novices. The main difference was that text was the main representation 
and other descriptive and depictive representations (illustrations) had a supportive function (e.g., Levie & Lentz, 
1982).  
 
We want to know whether combining symbolic and submicroscopic representations with texts of chemistry increases 
the level of conceptual understanding for novices (i.e., chemical literacy; Shwartz, Ben-zvi & Hofstein, 2006). Adding 
representations to texts has a positive effect for novices on learning because it supports memory, guides attention, 
organizes information and structures learning behavior (e.g., Carney & Levin, 2002). Additionally, combining 
descriptive and depictive representations benefits learning since both are processed differently. Depictions interact 
ǿƛǘƘ ǘƘŜ ǇƛŎǘǳǊŜΩǎ ƛƴǘŜǊƴŀƭ ǇŜǊŎŜǇǘƛƻƴ ŀƴŘ ǘƘŜ ǇǊƛƻǊ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ǎǳōƧŜŎǘ ƳŀǘǘŜǊΦ ! ŘŜǎŎǊƛǇǘƛƻƴΩǎ ǎǳǊŦŀŎŜ ǎǘǊǳŎǘǳǊŜ 
is first mentally represented. Its semantic content then generates a propositional representation. That representation 
is formed into a mental model (Schotz & Bannert, 2003).   
 
¢ƘŜǊŜŦƻǊŜ ǿŜ ǘƘƛƴƪ ǘƘŀǘ ƭŜŀǊƴŜǊΩǎ ŎƘŜƳƛŎŀƭ ƭƛǘŜǊŀŎȅ ƛƴŎǊŜŀǎŜǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƳƻǊŜ ǿƘŜƴ ƭŜŀǊƴƛƴƎ ǿƛǘƘ ǘŜȄǘǎΣ ǎȅƳōƻƭǎ ŀƴŘ 
submicroscopic representations compared to when learning with only texts or with text and either a symbolic or a 
submicroscopic representation.  
 
Methods 
Participants 
Participants were sixty seven undergraduates. 7% were male. Mean age was 18.61 (sd= 0.91). 
 
Design 
In a pre-post randomized experiment, participants were distributed over four groups. Group 1 (n=16) received texts 
about basic chemical concepts. Group 2 (n=17) received symbolic, group 3 (n=17) submicroscopic representations and 
group 4 (n=17) got both symbolic and submicroscopic representations about each concept (always with text; 
representations: Lagasse, 2007).  
 
Instruments and procedure 
Pre and post-tests were chemical literacy tests. One instrument in each test assessed recognition of chemical concepts 
(nominal literacy; self-report) and the second one the ability to correctly describe concepts (functional literacy; open 
questions) (Shwartz, Ben-Zvi, & Hofstein, 2006). The nominal literacy pre-test had Cronbach ? =.89; post-test: ? =.91. 
Coders scored the functional literacy test. Inter-rater agreement (kappa) scores for all tests were between .60 and .90. 
Coders compromised on the scores they did not agree on. Pre and post-test lasted 10 minutes each. The intervention 
was the assignment to read five texts (206 words average) on a computer. Only one representation was shown at the 
time and actions were logged. We used an ANOVA to measure difference in learning gains (posttest minus pretest 
results).  
 
Results 
Pre-test ANOVA did not find a difference between the conditions, F(3,63)= 0.069, p>.05, partial ?² = 0.003 (i.e., 
successful randomization). Our hypothesis was that the condition with three representations per concept would have 
more learning gains compared to the other groups. Table 1 shows a higher mean for group 4. The ANOVA reveals no 
significant differences between the four conditions, F(3, 63) = 0.949, p= .42, partial ?² = .043. Hence, our hypothesis 
that MER help learning is falsified. There is also no evidence that using MER negatively affects learning.  
 
Discussion 
That we found no significant difference between the groups can mean two things. First, combining text with other 
representations does not help novices more than when text is given without representations. Participants had low 
prior knowledge and this may have limited them in using the representations (Ainsworth, 2006). Second, even though 
some state that MER may cause negative learning gains (e.g., Schnotz & Bannert, 2003), using text combined with 
other representations does not lead to negative learning gains here. Based on these results we assume that 
representations had either a decorative function for learners (i.e., redundant) (Winn, 1993) or were ill conceived. 



The value of these results is that it has shed light on an ambiguity of the literature concerning novice learning with 
MER. Conceptual understanding did not increase more than just with text. Hence, combining text with other 
representations does not seem to help novices make connections between them.  
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PAPER PRESENTATION 
Comparing learning outcomes across different instructional approaches in preschool science education 
Mirjam Steffensky, IPN, Germany; Eva-Maria Lankes, TU Muenchen, Germany; Claus Carstensen, University of 
Bamberg, Germany 
 
Science learning in preschool aims at imparting usable everyday knowledge in the sense of scientific literacy. The main 
focus is often on hands-on activities which are not always sufficient for a deeper understanding of science. Therefore 
learning opportunities are helpful in which learners are cognitively engaged. This paper presents results from a 
research project which compares learning outcomes across different instructional approaches in preschool science 
instruction. Central issues are, 1. which effect has the direct support of children to relate concepts and everyday 
situations and, 2.which effect have hands-on activities on the understanding of science in preschool children.    
 
In an experimental study with a total of four experimental groups, we studied the effects of (1) doing experimental 
activities (N=45), (2) the explicit supporting of children to relate everyday situations with scientific concepts (N=42), 
and (3) the combination of both (N=42) on preschoolers' scientific understanding. Group 4 (with none of the named 
factors) served as a control group on time on task effect (N=64). A further group served as a baseline group (N=64). 
The intervention was based on three instruction units. In a pre-, post- and follow-up-test we used structured 
interviews for assessment. 
 
Results were modeled with a Rasch-type model. All five groups show an increase in the abilities. In the post test 
results controlling for pretest results and general cognitive abilities, only the third Group (combination of 
experimental activities and everyday situations) shows significantly higher results than the baseline group. 
 
Recent studies show that preschool children are able to develop scientific knowledge in different content areas 
(Samarapungavan, Mantzicopoulos & Patrick, 2008). However, little is known about the support of science learning at 
preschool age. This paper presents results from SNAKE a research project which compares learning outcomes across 
different instructional approaches in preschool science instruction. In the presentation the assessment, the 
instructional approaches and the effects of the different approaches on learning outcomeswill be reported.   
 
Science learning in preschool aims at imparting usable everyday knowledge in the sense of scientific literacy (Gelman 
& Brenneman, 2004). This includes, for example, the ability of children to describe and predict what happens in a 
specific everyday situation in their own words and actual terms. However, in Germany as in many other countries, 
science instruction in kindergarten occurs only sporadically. The main focus is usually on hands-on activities that 
entertain and amaze children. However, research show that hands-on activities are not sufficient for a deeper 



understanding of science (Butts, Hofman & Anderson, 1994). For a deeper understanding learning opportunities are 
helpful in which learners are cognitively engaged and reflective thinking processes are fostered. Moreover, to foster a 
generalized knowledge students should be given the possibility of observing, recognizing and relating concepts in and 
to different (everyday) contexts, so that they are able to recognize patterns and relate pieces of information (Harlen, 
1998).    
 
Against this background central issues in the project described here are, 1. which effect has the direct support of 
children to relate concepts and everyday situations and, 2.which effect have hands-on activities on the understanding 
of science in preschool children. The conceptual contents of the instructional approaches were "melting and freezing", 
"evaporation and condensation" and "solving".   
 
Method   
In an experimental study with a total of four experimental groups, we studied the effects of (1) doing experimental 
activities (N=45), (2) the explicit supporting of children to relate everyday situations with scientific concepts (N=42), 
and (3) the combination of both (N=42) on preschoolers' scientific understanding. Group 4 (with none of the named 
factors) served as a control group on time on task effect (N=64). A further group received no intervention at all and 
served as a baseline group (N=64). General cognitive abilities of the students were tested and the children were 
distributed accordingly among the five groups.    
 
The intervention was based on three instruction units (each for one content) which were preceded by a pretest and 
followed by a posttest shortly after the end of instruction as well as a follow-up test four months after the instruction 
had taken place.   
 
For assessment we used the SNAKE-test, which was individually presented as a structured interview. The test consist 
of 29 items for each measurement point; 10 of those were anchor items whereas the others varied over the 
measurement points (WLE-Reliabilities are .75 (pre-test) and .80 (post-test)). The items were scored as 0,1 and 2 for 
wrong answers, partly correct answers or correct answers respectively.   
 
Description of the experimental variation   
For the conception of the different instructional approaches we firstly defined for each content the relevant terms, 
like melting, warm /hot, cold, solid, liquid, and relevant concepts like "melting is the change from (solid) ice to (liquid) 
water" and "the speed of the melting process is influenced by the surrounding temperature". We than choose 
experimental activities in the three content areas and everyday situations in which they relevant concepts are 
observable.    
 
In the first experimental group the children carried out hands-on activities. Afterwards the observations, results and 
conclusions were discussed and compared with other experimental activities; however, explicit references to everyday 
situations were not given and induced. In the second group the teacher talked (using supporting materials) with the 
children about situations in which the conceptual contents can be experienced. Activities such as watching a water 
boiler at work were performed. A combination of both (hands-on activities and everyday situations) activities was 
performed with the third group. In the fourth group we read picture books to the children, in which we incorporated 
the relevant terms and concepts.    
 
Results   
Results of the assessment were modeled with a Rasch-type model (a modified Partial credit model). All five groups 
show an increase in the abilities, on average by d=0.58 standard deviations. The baseline group increases by d=0.49 
standard deviations, so solely the experience of test taking led to conceptual advances.   
 
Differences in achievement gains between the four groups were analyzed in comparison to the baseline group 
controlling for general cognitive abilities using a covariance analysis design. For example, in the post test results 
controlling for pretest results and general cognitive abilities, only the third Group (combination of experimental 
activities and everyday situations) shows significantly higher results than the baseline group (p   
 
Discussion   
The major concern of this study was to contribute to the question of how to support preschool students' conceptual 
understanding of science topics. Our results show that only the combination of hands-on activities and the support of 
relating concepts to everyday situations leads to significantly higher achievement compared with a baseline group 
without any treatment. In typical science learning environments in kindergarten, hands-on activities are often not 




