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PAPER PRESENTATION
Bias factors related to math teagperformance of Ethiopian students in Israel
Michal LeviKeren, 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 anathematics 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 [Etioning) 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 thst ®med 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"). €8rmining 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 suljatter 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 tifie interviewees.

The paper focuses on the results related to Ethiopian students, which support Vygotsky'swutei approach,
emphasizing the influence of culture on the formation of high mental functions, including mathematical thinking. The
pradical 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 ddpuafidiation 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,-tgloasearch has been
conducted to accompany these integration processes. Studies concerning the academic achievements of immigrant
children paint a complex, mutdimensional 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 reportedtttiee 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 sexdmomic status of their families, to

their school's socioeconomitomposition, etc; other characteristics are culttdependent 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 impossito 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 weasionally 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 accommodationsllyspecia
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 tastth 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: Differenti@m 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 measur@dath 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 decisiakan 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 aboeationed 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 atacteristics 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 desigrbgung quantitative and qualitative methods was used. The
identification of DIF (question 1) was based on a statistical technique used to detect DIF items, callptbDéita

this purpose a stratified national sample of fifth graders was used, camsisti530 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 (questiser&@)made
through the judgment of subjeanatter 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 stuly results support Vygotsky's soqioltural 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 certan test items, which proved to be alien to their ways of thinking; and also from a lack of
sufficient attention to those iterrelated instructions which appeared in a different typographical format. Immigrant
students from Ethiopia, however, tended to hadédficulties 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 experieimt®gead 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 iasgjenerating further
research aimed at the development of a fairer assessment culture, appropriate to Israel's currentutiuitl

reality.

[1]
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Student evaluations of teaching (SET) are used at many universities to assess teaching gealiglidityh 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 theesponse 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 eluations 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 higteducation). 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 evaluatiorstjorenaires 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 measgde geaching 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 respahd t

survey. Layne, Decristoforo & McGinty (1999), for instance, showed that response rates for were 47,8% for online
course evaluations and 60,8% fordlass surveys. These results were confirmed by Dommeyer, Baum, Hanna &
Chapman (2004).

Due to raher 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 abbthe 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 respomnihin 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 c2QI®8
academic yeaby means of the SEB7 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 givée possibility to evaluate the courses, opposed to adléiss 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 classifienlarchical 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 analysisvdowadculating 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 ataebensl level the students
6Y2RStmMO YR Ay I &aSO2yR adGSLlE GKS O2dz2NES& O0Y2RStHOO®
WmUd AF adGdzRSyida LI NLGAOALI GSR Ay (GKS S@lftdza GdAz2zy 2F | O
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 educatih 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 tems 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 quéstnaire 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 fog tise 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 evialumtmight not be a completely
representative sample of the complete population.
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Paperbased assessment reached its limits, however the shift from pppecil (PP) to computdrased assessment

(CBA) poses new questions. Validity issues regarding reffdic studies belong to one of the key are&everal

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 ina crosscurricular competency field by first grade (ag&)6students; (2) categorize item formats and
students according to their medidependence. Due to the young age of the target population, the instrument of the
study consisted of figural, nonverbiéédms. 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. -ftuelent
differences indicated mediaffect, students' achievement wasghier in PP (45.33%) than in CB format (32.6%; t=6.11,
pThe highest mediaffect was noticeable at items where the answer and distractors contained more figures.
Students' socieeconomic factors, gender and frequencies of computsage did not influence #ir CB test scores.

Theoretical framework

Technology has fundamentally changed the quality of education, including educational assessment. Tetlaseldgy
assessment (TBA) opens new areas, raises new issues, offers new assessment methods (se¢olsaBenhett,

Ainley, & Law, 2010), changes the whole assessment process and poses several new questions (see Scheuermann, &
BjRRrnsson, 2009). It is no longer doubt that TBA will replace traditional gmeeil (PP) testing. The transition from

PP to TBAn educational context requires a stdyy 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 focusechdesting very young students in technoleggsed environment.

Aims

Administering technologyased tests by very young students poses several challenges; therefore, special attention
must be paid to control instrument validity and reliability. Thegmose of this paper is to study the media effects in a
cross curricular competency field by first grade (agé) &tudents, to control media effect and make detailed
comparisons of test results delivered by different media.

In this paper we

(1) compae pupils' achievement in PP and compuitersed (CB) environment;
(2) categorise the item formats according to their medependence; 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 (@géN§5156), representative for the school
population of Hungary; while the sample for the CB study was drawn from 1st and 2nd grade students3(age 6
N=313). The instrument of the studyas an inductive reasoning test, developed directly for young learners. It
consisted of 37 figural, newerbal 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 aslainas possible. The online data collection was carried

out with the TAO (Testing Assistéé par Ordinateur) platform via Internet by using computers available at schools. The
detailed item analyses were performed by using several means of classical st dmel IRT.

Findings and conclusions

The reliability index of the inductive reasoning test did not differ significantly in PP and in CB environment (Gronbach
a=.88 and .85, respectively). The comparison of PP and CB test scores indicates sidifféoamces 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,Regardless of the item type applied the delivery media caused
signifiant 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 delivernedia 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' seeamnomic factorge.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 firsiders' 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 fartidifferences 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

Paperbased assessment reachedts 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 thisblem. Within a few years large scale international
educational assessment programs plan to introduce comphtsed assessments of student achievements,
therefore, students are expected to be familiar with CB testing. This fact may facilitate theusarbf 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 basesdo improv
the efficiency, effectiveness and validity of computerized tests.
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PAPERRESENTATION
Test followup: 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 fromahsehool 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
elementay schools in Hong Kong involving 31 classroom observations and 26 interviews with teachers. The
observations were mainly of test folleup lessons and interviews probed issues arising from them and other themes
related to the interface between testing argtudent learning. The findings document two particular test folgpv
strategies: student sekvaluation of performance on a test; and peer-agerative processes. A common thread
across both of these is that they involve active student participatidhénposttest 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 svellramarizing 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 pésist 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 learningoriented followrup to internal school tests; oTcontribute 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 groundednessessactices.



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 followap. Test fobbw-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 testupllmwy

be exploited optimally it requires the right kinds of tests: thdhat 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 fellpwirequentclassroom testing risks making
judgments about student learning rather than suggesting means to improve (Black et al., 2003); it can resultin micro
teaching of ways to gain additional marks rather than developing student learning power (Stobart, 2008); a
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 faljpwstrategies do the teachers carry out?
What is the rationale, strengths and limitations of these test follgwstrategies? The research involved maite
qualitative case studies of teachers implementing test follgpv Case studies are a particuladgeful research
strategy to probe the contextlependent 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 aybaeeeriod. Data sources
comprised classroom observations and interviews. Observation is the most direct way of understanding classrooms
and so a series of lesson observatiamere 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 difficultiasd identifiable test followup practices. Senstructured
interviews were conducted with teachers to identify their views about assessment and its relationship with classroom
practice. Baseline interviews with participant teachers served to understaadssment practices in the school. Post
lesson interviews probed teacher perceptions of relevant issues occurring in observed lessons. Téet data
comprises 31 lesson observations and 26 interviews with teachers. Data were analyzed inductively ndimgl sta
gualitative data analysis procedures, including coding, categorizing and respondent validation.

Findings Classroom observations revealed various test falfpvetrategies. Those which carried potential for
enhancing student learning mainly involved students as active participants in testdghoReer cepperation was a

key element and was exploifein 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 -takitegt
strategies. Another potentially useful strategy was engagindents in selevaluation 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 todesnidents that a test was not

just an endpoint but part of ongoing learning. Teachers' potential to implement test follpaeffectively related to a
complex interplay of multiple factors, including: their background, training and experience; beliefmdadtandings
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 Confuciarheritage setting of Hong Kong: the expected roles of teachers and students; the
dominance of examinaticoriented education; and collectivist notions encouraging positiveeration with peers.
Significance The theoretical significanaethe 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 felipvean 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 f@rrassessment
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 particulaultacab setting. It takes a
pragmatc view of what is feasible in a specific context, such as Hong Kong, in view of the dominance of examination
oriented education. This startiagoint can act as a seed for further development. Finally, the study also carries
implications for practice. Thitndings suggest two main interlinked keys to test follop: a) the importance of active
student involvement; and b) engaging students in reflecting on their work and performance, including peer learning
and selfevaluation.
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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 Sciencei€tion, Germany

Ly GKA& LILISNI 6S FylftelsS GKS WRAIAGIE RAGARSUI AdSod R
and computer literacy, with regard to students with an immigrant background in Germany. Since ICT competencies
havean 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 ninthgraders in Gemany. 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 déficfor 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. socioecostatis. 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 ef fiwsrs 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 edcational offer.

Aims

alye addRRASa KIS 0SSy O2yRdzOGSR 2y GKS WRAIAGIE RAGDAI
they often focused only on access to digital technologies and neglected other dimensions as frequency oércomput
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 generatn 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 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 followirguestions:

(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 literastem 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 backgrand 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}2deneration: 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). Additiowallysed 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 papencittest conssting 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 coequess 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 studentsise 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 generattadents 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 wh@sgents 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 findingsgioency 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 auntries 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 b 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 omlyplain 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 immigreoups. Whereas access conditions as well

as family structure and process characteristics contribute significantly to explain the disparities fgeffiesation
students, only structure and process characteristics do so for 2nd generation students.stilie aee 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 computettanihternet 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 splediits 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 citiye skills, schools must take on the role of a mediating agent when it comes to
conveying computepriented skKills.

PAPER PRESENTATION
Multilevel analysis on quadratic relationship between socioeconomic status and math performance
Ningning Zhad,JJGent, 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 daweltanalysis. A rather

weak reldionship 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 attaindtier 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 acacg@marformance. 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 socioecostatis.

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 ard 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 educatidnperformance 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 agef), 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 SESathdmmatics 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 SESNRifglevel 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 ttf880as 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), homsphere 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 metanalysis of both White (1982) and Sirin (2005) reveals that the direct relation between
socioeconomic status and performance might be less strong. White's-amatigsis claimed that the mefnalysis
reveals that the average correlatios.299 while Sirin's metanalysis 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 relatedntwease 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 Is&d 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 Tmg (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 hdependent 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 (48l.1). The results suggest a tfawtor 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 a@gregated 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 performanceiaditidual 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.
4.1.2The Ushaped relationship between SES variables and mathematics performance

Another interesting finding from the study is thedbiaped relationship between SES variables and performance in
the primary school. This implies that the students with éovBES 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 leveleatered 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 show 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 witkver 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 i
stronger for learners with a higher individual SES. In generalhitjleer 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 disadvarstged students run a higher risk for encountering learning difficulties.

PAPER PRESENTATION

1aaSaaySyld 2F FRdz 6Qa YIFIGKSYIFGAOKE 02YLISGSYyOS FyR GKS
Timo Ehmke, University of Lueneburg, Germa®lyristoph Duchhait, Leibniz Institute for Science and Mathematics
Education, University of Kiel, Germariva Knopp, Leibniz Institute for Science and Mathematics Education,
University of Kiel, Germanyrene Neumann, Leibniz Institute for Science and Mathematics Edacafiuversity of

Kiel, Germany

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. Manydayer
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. Theasnple 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 Gtss\nalysis identified three
classes of adults which differ in their fites of using mathematics in work and daily life. Regression analyses on the
adults' mathematical competence showed statistically significant effects for age (b6t49}, socieeconomic status

(beta = 0.26), educational attainment (beta = 0.18) andittieraction 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 mathematicskimnebdaily 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 lfleng learning in mathematics with regard to limitations of theidst
(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 actistecipation 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 problemsworlceal
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:

() Which profiles can bdentified 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 ample 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}jhe 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 participatingsagelte rewarded with a sum of 20 Euros. The test

time was divided into 60 minutes for a pap@nd-pencil mathematics test and 30 minutes for a questionnaire. The



mathematics test consists of 40 items (Cronbachs' alpha = 0.90) (Ehmke, Duchhardt, Gefseg, Giginze, &
Marschick, 2009). The questionnaire asks for standard sociodemographics (age, gendeec@oainic status,
educational attainment) and also includes a scale on the use of different mathematical concepts in work and daily life
(12 items, oonbachs' alpha = 0.86).

A LatentClassAnalysis 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" ppheglementary
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 elemetary mathematics as regularly as the first class. Additionally, they use advanced mathematics quite
frequently. The third class (23 percent) can be described as-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), socieeconomic status (beta = 0.26), educational attainment (beta = 0.18) and the interaction between gender
and educational attemment (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 inteeted 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 esof 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 lifdong learning in mathematics with regard timitations of the study (sample bias and cross
sectional design) will be discussed.
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Students' alternative conceptions of tropicalyclone causes and presses
Rod Lane, Macquarie University, Austratamela Couttdylacquarie University, Australia

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 topic 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 wdemtified 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 inferaavith 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 integratig 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 caasand 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 hasenbexposed 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 maeytstingcause of

their abstract nature.Methodology The mix@dethod design consisted of a sestructured interview (involving
drawing tasks, stimulus response activities, and hypothetical/simulation questions) and a questionnaire. The
guestionnaire, with40 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 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 altenvatconceptions. 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.Datdysia 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 exgle through their questionnaire responses, written explanations, drawings and
answers to semstructured interview questions (Vosnaidou, et al. 2008).ResultsAnalysis of the drawings, interview
transcripts and questionnaire data revealed a number of comrpatterns 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. coldn&mmain 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 cycloneagfilke a vacuum cleaner, get clogggol and stop™);

and the rehtionship/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-degfed alternative conceptions (items of low
facility with high average confidengéhat 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 firmlyheld alternative conceptions Statements% Cor@mtfidenceThe 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 alldhie 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 cycl@os sezurs
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).Interpetation 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 primgles, 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 thaddaige 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 teaeleseness 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 nafive belfs, the semistructured 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 astrendn S. Vosniadou (Ed.), International
Handbook of research on Conceptual Change. New York: RoutledgeReinfried, S., & Schuler, S. (2009). The
Ludwigsburg_ucerne Bibliography of misconception research in the geosciencasproject 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¢22.Yosniadou, S., Vamvakoussi, X., & Skopeliti, I.
(2008). The Framework Theorpmoach to the problem of conceptual change. In S. Vosniadou (Ed.), International
Handbook of research on Conceptual Change. New York: Routledge.
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Intervention Study on Systems Thinking in Lower Secondary School



Brigitte BollmanrZubebuehler, Zurich University of Teacher Education, Switzerland

Teaching science at the lower secondary level includes the discussion of complex phenomena, such as climate change,
genetic engineering and sustainable development. Systems thinking sebéktter 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 secondenpol science curricula, research in scieedacation 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 studentswas collected in a preand posttest design, including a second pdasst 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, thestudents 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, junctiowksfeedback loops in their sketches to outline a complex
situation. Further, they recognised more ntinear changes and were able to formulate more sophisticated
predictions including alternative reasoning, delays and limits of growth than before.tdde showed that the main
concepts and representations of systems thinking can be successfully taught in-awrasdar training and that the
training also triggers conceptual change by broadening students' reasoning in complex situations.

Teaching gence 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 chaa 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 cormepystems 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 gromg importance of "systems" as one of the cuttiedge concepts and abilities in1R

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 tonéar 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 studemstsoning 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 interdependenties,ibterpretation 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-aapceposttest design, including a secondgtdest
conducted five weeks after the intervention to evaluate the ldagm impact. A working definition of "systems
thinking" and a competence model introduced by the Swiss and German resgrangh SYSDENE was used to
develop the content of the intervtion and the instruments to measure expected changes. The adoption of a
coherent framework¢ within which contents were drawn from different disciplineswas necessary due to the
existence of differing definitions of systems thinking (e.g. Forrested;1R@hmond, 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 otter'"araking
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 itroducing main system concepts and representations, such as causal loop diagrams and time¢graphs



applying them to different contents in Geography, Biology and Mathematics. To evaluate the learning progress by
means of online and papend-pencil tests, gisting instruments for measuring systems thinking skills were adapted
(Ossimitz, 2000; Bollimarzuberbyhler, 2008) or newly designed.

The students rated the training as easily accessible and useful. After the intervention, the students showednsignifica
progress in all three areas: "model description”, "dynamics”, and "making predictions". The training effects persisted
until the second postest. As a consequence of the training, students used more structurally complex relationships,
such as causal aeins, junctions and feedback loops in their sketches to outline a complex situation. In addition,
students recognised more ndmear changes and were able to formulate more sophisticated predictions, including
alternative reasoning, delays and limits obgth. 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 beuligef 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 concefs and representations can be successfully taught in a enasgular 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 reasonamgl linear models to predict changes. Understanding -iagar
relationships such as exponential changes requires specific mathematical knowledge and should best be introduced
through experiments and iterative calculations. The study further revealddathariety 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 effodsdeé to verify

the model of competence used in this study.

PAPER PRESENTATION
Collaborative conceptual change in the science classroom: discourse as process & outcome of learning
Erica Sainsbury, University of Sydney, AustrBiichard Walker, Univetg of Sydney, Australia

The processes and outcomes of conceptual change learning were simultaneously evaluated through analysis of the
discourse of first year pharmacy students involved in sgrallip discussion and problesolving 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 developmentfaontextual 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 wsesl 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 interViegre 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 progresive discourse, while TC members displayed poorly productive interactions, little intersubjectivity
and minimal creation of ZPDs. Results were consistent with wtakert surveys. A surprising and complex effect of
friendship was noted in that the closess 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 improvingestiiéarning.

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 intersubjectiwt 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 contextsin this case in the scientiftommunities 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 afsdiseoich

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, Australim thé&ltompulsory 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 syrbups of four to six throughout the semester (13 weeks) to
complete activities requiring discussion and collaborative probsefing. Within each workshop, one sgtoup was

invited to participate in lhe 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 threenonth \acation. These interviews represented participants' -pr&truction
understanding and attitudes, po#tstruction understanding and attitudes, and letegm learning respectively.
Group interactions were videorecorded for three weeks in workshops in dodevaluate both verbal and neverbal
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 transanitéethalysed for the ways in
which participants talked about the concepts, and in addition participants' verbal anevertial behaviours were
analysed in order to describe patterns of collaboration. Questions were also included in the interviews tatelucid
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 @ed postsurveys of attitudes, beliefs and
knowledg 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 extrgrasrivs 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 ChanB€) demonstrating loaterm retention of both appropriate discourse

and contextual discrimination, and the other (Transient Change, TC) displaying evidence of orlgrshtgarning

which appeared to be targeted primarily towards examination performa@eup dynamics and behaviours were

also significantly different, with the PC group exhibiting consideration of others and collaborative, |damisgd
interactions involving extended and progressive discourse, while the TC group engaged in inslicicaradi 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 interations 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 ldagn 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 notsfridogvever

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 friendshps 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 eme 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 educatnal 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 developmenof 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 ticomes, 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 thrduwgmodel'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 fruithiblréor 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-gemwice teachers' personal
epistemology can have an influence on their learning strategies and learning outcomes (Muis, 2004). Personal
epistemologies, therefore, filter how preervice teaches experience learning in teacher education courses and
engage in meaningful approaches to learning (Muis, 2004). Given this, this study examined early childhood and
primary preservice teachers' a) understanding of the relationship between personal epsbgias 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 semstructured interviews. Results from both the questionnaire and the interview data indicated that
students' personal epistnologies 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 abdleatning 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 thaispreice teachers' personal epémology 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 approachesdo learnin
(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 personapistemology and beliefs about learning for a group of early childhood and primaisepriee
teachers as they progressed through their four year Bachelor of Education degree toward teacher accreditation.
ParticipantsThe participants for the study wereefservice teachers in the Bachelor of Education (Early Childhood)
and preservice 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 Eitgbased 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, KaMasld, 2000). The

EBS consists of several subscales, labeled as Structure, Knowledge Construction, Success and Truth. In Phase 1 (2007)
194 Early Childhood preervice teachers and 131 Primary fs@rvice teachers completed the EBS. In Phase 2 (2009),

80 pre-service Early Childhood teachers and 131g®rvice Primary teachers completed the survey. At each phase, a
subset of the larger cohorts participated in seshiuctured interviews to gather qualitative data regarding
participants' personal epistemalges and beliefs about learning. Interview responses were compared to establish the
extent to which changes had taken place in the-peevice teachers' personal epistemologies over time. At Phase 1
(2007), 15 Early Childhood pservice teachers and 14 iRrary preservice teachers were randomly selected to be
invited to take part. In Phase 2 (2009), 8 Early Childhoog@néce teachers and 5 Primary ggervice teachers from

the original interview cohort were rterviewed. The interviews were scenafdased, 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-ggevice teachers' éids of study.



Interview questions focused upon beliefs about knowing and beliefs about knowledge to measure personal
epistemology. ResultsPaired samphests indicated that there were significant differences between Phase 1 and
Phase 2 on students' regpses on the EBS. Specifically, results indicated that 3rd yeaepriee teachers were more

likely than 1st year preervice teachers to believe that learning might take time, that knowledge is integrated rather
than consisting of a series of facts, ahdt 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 pdrepisiemology, four praervice 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 twiahaa n=4 practical
evaluativism) at Phase 2. Only three ervice teachers did not demonstrate any changes, and of these, ore 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 gquantitative to application. Five pre
service teachers didot change their beliefs over time, although it should be noted that three of thesesgméce
teachers already held qualitative beliefs at Phase 1. Finally, complex evaluativistic beliefs were associated with
gualitative conceptions of learning, practicavaluativistic beliefs were linked with qualitative semseking and
application and subjectivist beliefs were related to quantitative conceptions. ImplicationsThe findings are important
when considering that the core business of teachers relates toniegrand 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, thessfdréo

assist preservice teachers to promote sophisticated personal epistemologies and qualitative conceptions of learning.
A need to help preservice teachers to reconstruct personal epistemologies is thus highlighted. Such reconstruction
may be possile through a focus on explicit reflection on personal epistemologies. Further research is needed to
qualify if engagement in explicit reflection on personal epistemologies will progressepriee teachers'
understanding of their personal epistemologids, 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 aftemacterised 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 writtenses 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 thertie 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 taxoiesnin 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 @amtliOYscripts; 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 prodice 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 (Hanr2Q00). 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 theidike 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 copéetitipants, 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, Yee#sages 13d5) and the upper (Lyceum, Years1?) ages 187).

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 magviolve 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 tHeuclidean 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 ofrajesssl 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 theoremigria of congruency for triangles, supepusing
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 ugedowever without explicit discussion of proof as suchn
examining whether a triangle is rigahgled or not. Aims and data collectionOur study aims to examine students'
perceptions at the time of their verfjrst 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 therimég 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 researchsimrttd 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 Yeare®yGeo

Test, students were given two triangles and were asked to prove that one isanighéd 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 theirchoiceg excluding the use of measurement via a rujaither 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 remmumbers 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 pesy 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 x Features spreadisheathicell 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. Clust@f analys
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 preliming, 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 betweigebra 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 Oveudatioriadl Studies in
Mathematics, 44(1),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 H28®p. 234
Providence, RI: AMS.Healy, L., & Hoyles, C. (2000). A study of proof conceptions in Algebra. Journal for Research in
Mathematics Education, 31(4), 39828.
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Research on mathematical development andnoer 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 eaagtdrs producing both later success and failure in
school mathematics. In this-ykar longitudinal study of 39 normally developing children, the participants'
Spontaneous Focusing On Numerosity (SFON), subitiaseyl enumeration and counting skills wergsessed at the

age of 56 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 subitiasegl enumeration and counting skills predicted
uniguely 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 ancerimal 1Q at age 12 were controlled

for. Working memory was sidigantly related to mathematical skills at agel12, 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 schoolscess. 110 prschool 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 youdgpanese participants significantly epdrformed English pre
schoolers on cognitivinguistic measures at a level approaching significance (c3 = 3.5, p =.056). They were also able to
use more symbolic representation of number (c2 = 9.52 p > .001).t&iedidata 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 imitheduntries 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 schoalmost 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 prechool children's difficujtin using their counting skills for problem solving, corroborated

by a range of recent reports. Problem solving depends upon formal experience in sequencing. While much
SRdzOF GA2y Il FaaSaayvySyd 2F OKAf RNByYy G wdhidg, rélativelpifitle igs A (0 KA y
1y26Yy loz2dai GKS SEGSYyd 2F WLINAYEFENEBU 2NIf oAfAdGe GKAOI
direct expression of conceptualisation. The paper reports on a comparative study in the UK and Japaim@ezmiyn
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 cegnitive
linguistic competenceand 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 administesghrticipants with an average age of 5 years. Participants110
pre-school children, 55 from each nation, (56 M and 54 F) ageaB4a@onths, were individually assessed (Japanese,

M = 49.09; English, M = 50.15, p Materials: Activities were devised vejohie participants' to apply their existing
knowledge in new situations to reveal the nature and extent of underlying concepts andoogtitive abilities.
Expression in natural language allowed a valid examination of conceptual knowledge. Reliakilailieeato four
principles. Firstly that the orally presented tasks eliciting spoken responses were identical in both countries, with
YIEGSNAFEf& FYyR 02y dSyd FLIWIINBLNRFGSY WwWOdz GdzNJF £ & FIF ANH
assessing the cognitive development of very young children. This eliminated using standardised tests, not widely
available for this young aggroup , and the author developed bespoke tests specifically for this study. Linguistic



accuracy of target questienwas 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 whizhber (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 fkinslemgarten 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 Dollskangl Sti

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 aidiosyncratic, 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)ldchih 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 significantlypetfiormed English prschoolers on cognitive

linguistic measures at a level approaching significance (c® = 3.5, p =.056). In the Boxes game the Japanese children
made consistently more use of symbolic and numeric representation overall, with greaterade log 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 >
dnamo | 2y OfdzaA2yhyS 2F GKS RIFEYIASNAER 2F Ay dSNOdz ( dzNT ¢
CKAA& Ydzad 0S GASHSR BAGK OFdziAz2zy | a Odz GdN} £ RAFTFSNBY
fraught with danger for teachers and pupils. Instead we need to consider the reasons underpinning effectiveness in a
particular educationasetting i.e. to consider the social, cultural, political and historical factors and conditions (i.e. the
O2yGSEGO YR 2yfté GKSy Oly (KS I R2LIGAZ2YZ 2NJ FRFELIGI GA
studies offer greater insights and undeasting 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 lookimgaaiito 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 twoateaet bge 6+, and in

view of receiving a concrete and conceptually based curriculum throughout the early years of kindergarten and
school.
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Fifteen teacher students taking an introductory course in mathematics were at the beginning of the course asked to
NEFEtSOG Ay éNARGAY3T 2y (GKS YSIFEyAy3d 2F Widzy OlAz2yuod {dza
conceptual understandings tfis 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' understangs 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 conteftamlework 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' experiencedep$tanding
disciplinary ways of thinking and practising.

AIM
The study aimed at exploring the nature of university students' experiences of understanding the threshold concept
W¥dzy OliAz2yUo

METHODOLOGY

Fifteen teacher students taking an inttactory course in mathematics were at the beginning of the course asked to
NEFESOG Ay eNRARGAY3I 2y (GKS YSIyAy3a 2F WFdzyOlA2yudod Lyl
explore in greater detail individual students' understandings o toncept. 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
O2dzNBS: G2 Ay@SadaarasS Fye OKIFy3aSa Ay diaKibterviedisdzihly G a4
lasted between 30 and 60 minutes, were transcribed in full with the students' informed consent. Thecdatsisting



of the students’ written and oral reflections on the concept of functiomere analysed within a theoretical
frameworkdeveloped 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 discernirtigdents' 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' writtereftections 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 seemimglgherent, 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 s@&weeof 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 thessiopréhat
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 matematical 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 contdgt 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. Igntkiase 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. Importhetg, 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 thugradually 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 appoositidying
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 explaing 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 todelop 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 exist 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, notlostydents 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 decéiomy

about sociescientific issues, such as biotechnology. However, several reports have evidenced students' and teachers
limited canpetencies 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 studs. 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 informasonrces affect students' choices and opinions. Following a
guantitative assessment approach through questionnaire implementation, data was collected from 93 teachers and
1196 students. SPSS was used to perform descriptive and inferential stati$éss,((ANOVA, and neparametric
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 morg strongl
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 informaton 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 theingents.

PAPER PRESENTATION
Learning about ecological systems by constructing qualitative models with DynalLearn
David Mioduser, Tel Aviv University, Isrd&lith Zuzovsky, Télviv University, Israel

Understanding complex systems has beconohallenging intellectual endeavor for scientists and science students as
well. For science students, the systems approach and specific concepts in it (e.g., emergencgasietition, non
linearity) represent a serious learning challenge. Portions & #mowledge 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 aomtiibution of
Qualitative Modeling (QM) with "DynalLearn" modeling environment, to students' system thinking and understanding
of ecological systems. More specifically, on students' ability to: (a) understand and represent complex ecological
systems; If) construct qualitative models of systems; and (c) apply the systemic perspective in different ecological
contexts and phenomena. Participants were 25 Juhbligh students in two groups, attending a Marine Biology
Summer course. Experimental group comptiia set of modeling activities using "DynalLearn”. 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. tReatd clearly indicative of the
contribution of qualitative modeling with DynalLearn 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 meeotury, 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 (eggnameelf
organization, norinearity) 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 larn Science with the curricula prevalent in educational systems.

This report is part of a larger study conducted with Junior ¥ighool students aiming to assess the contribution of
Qualitative Modeling (QM) with "DynalLearn" modeling environment, toetiisl system thinking and understanding

of ecological systems. DynalLearn (DL) supports the construction of models in a succession of Learnindr@paces
simple representations (entities and relationships), toward more complex representations (quantjtiastity

spaces, direct and proportional relationships, feedback loops, conditions and assumptions).

¢tKAa LINBaSyidlagAaAzy F20dzaSa 2y (GKS O2yGNAOGdziA2y 2F va 6A
W to understand and represent complex ecological systems;

W to construct qualitative models of systems, and

W 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 experimgrmap (DL) completed

a set of modeling tasks using Dynalearn, while the control group (C) that did not use DynalLearn diebasatfeb
inquiry-task.

Data collectio was conducted using 3 instruments:

W Students' concepts maps and documentatidsoth groups.

W "Challenging questions" questionnairboth groups.

W Students' models and documentatieexperimental group.



Concept mapping: Done twice by DL group {pred postintervention) 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 modeisiatieling 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' conceptnaps were analyzed focusing on the following variables:

Overall configuration of the system's representatiang, hierarchical or Neype.

Foci- focus on structural static properties or on dynamic aspects (processes and causal relationships).
Guiding organizing principle: e.g., formahssification principles or ecologigaléd & § SY& Q LINRA y OA LI Sz
Type of relationships: e.g., mainly structural or referring to causal processes and chains.

Scientific accuracy: on a scale from high to low levetotiacy.

A brief account on some results follows:

Pre post experimental group concept maps comparison:

W Increase (40% > 71%) in Ngpe, and decrease (60% > 29%) in hierarchical, types of representations

W Increase (60% > 86%) in the use of ecosystesnjanizing principles and decrease (40% > 14%) in using
formalOt | 84 AFAOF A2y MRdidade yink repkeyeRting Btudcilirdl ArdlatidBsi (10%w> 29%) and mixed
structural/process relationships (60% > 71%)

() Slight decrease in scientific acaay (80% > 70%)

Concept map comparison between experimental and control groups:

None of the representations in the C group was-Net

Less ecosystemic representations in the C grougB@h vs. G4%)

Most representations in the C group were ofisttural type (D£29% vs. &2%)

Less representations in the C group combined structural/process relationshiff®us. €8%)

Less scientific accuracy in C group's representationg {124.vs. 23%)

EEEEE
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Question 2: On student's ability to construct djtetive models of an ecological system

Brief summary of results for three of the variables considered:

W Students understanding of the phenomena modeled

At first, half of the students phrased their modeling aim as specific questions, e.g.,: How muttheffmatella 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 patdila;effect of jellyfish on the Israeli marine shore.

W Understanding types of relationships in the system

Values for this variable include the relationships: single/unidirectional; parallel /unidirectionatoemany; causal
chains; feedbackoops. Alonghe modeling activities we observed:

Decrease in single/unidirectional relationships (40% > 10%)

Decrease in parallel/unidirectional relationships (20% > 10%)

Increase in ong¢o-many relationships (0% > 10%)

Increase in chaknelationships (30% >086)

Increase in feedbaeloop relationships (0% > 20%)

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 undestanding 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 actviaught me that some changes have ladegn and far effectg; If you

touch one thing, everything can change".

geeeee

Question 3:0n the contribution of QM to student's ability to understand different phenomena and systems

"Challenging questions" were administel 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:

W The average total score by DL students was much higher thanftittee & group (78.3% vs. 45.8%).



W DL students outperformed C students {B2% vs. €36%) in understanding different types of relationships in
ecosystems

W On predicting changes that might occur in a system in response to an interference (external hgegég n
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.

PAPER PRESENTATION
Developing optimization as a reasoning strategy for dealing with sesigentific decisioamaking
Nicos Papadouris, University of Cyprus, Cypastas Constantinouniversity of Cyprus, Cyprus

This paper reports on an exploratory investigation of kFéghool students' ability to use an optimization strategy for
processing information in sociientific decisiomimaking tasks. We have developed specially designedcalum
materials for this investigation. We have implemented these materials with two groups estiigiol students (N=28)

over a course of nine ninetyinute sessions. Prior to and after the teaching intervention we collected data through
opentended task, that asked students to either address specific secientific decisionmaking situations or evaluate

the appropriateness of given decisions regarding those same situations. Each student responded individually while 10
students also participated in folw-up interviews. Data analysis demonstrated a significant shift towards more
analytic and thoughtful decisiemaking approaches, after the teaching intervention. Specifically, most students
spontaneously selected to apply the targeted optimization stggt@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 approactsymthesizing 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 deeisi@king approaches. These data provide
encouraging ingtations for the possibility of devising learning environments for promoting students' decis&ing
reasoning strategies, which is an important component of science learning. At this stage, we are in the process of
revising the curriculum materials ugjrthe data that emerged from its implementation and we plan for a controlled
experiment to investigate the effectiveness of this approach.

Introduction

Decisioamaking skills are widely recognized as a central aspect of scientific literacy and, &iemogortant aim of
science teaching. However, research on teaching and learning about demialeng, 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 soesgientific decisionrmaking 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 decisiomaking. 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 leaigpnimaterials 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 timgilementation and we present empirical
results from the evaluation of their potential effectiveness.

Overview of the learning materials The learning materials are primarilybvaskd 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 shoulddvise the government on the most appropriate technology to be used, in conjunction with
the existing oiffired power stations, in order to provide a specific amount of electrical energy. There are three
possible solutions: installing wind parks, instgjlphotovoltaic 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 evidebesed decision. Thughout 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 processingithasiggs 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 thé possib
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 tlatext of a summer science club. Participants were 28-high
school students (aged 167) and the teaching intervention lasted nine ninetynute sessions.

Prior to and after the teaching intervention we collected data through seven open ended tasksurlof them
students were asked to address specific decisi@king 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 appropriatenesstudents responded individually and ten of them (36%) also participated in faffow
interviews so as to gain further insights into their reasoning.

Students' responses were processed in order to document the qualitatively different ways of dealindpaigtion

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, usingpasametric 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 denisiking situations.

FindingsPrior to the teding 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 oms® of the relevant criteria and precluded tradeoffs among the
various solutions. For instance, one such response was: "l would suggest Sotera. It is the best on two out of the three
criteria". Those who attempted to synthesize the data employed flawedagres, 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 iegsfiaws 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 implerrenting 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 erreprone 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 decisimaking approaches, most of them (87%) were also able to elaborate
reasoning flaws inherent in the given decisimaking 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 decisionmaking approaches.h&se 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 dgtisequence, 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 featureheflanguage 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 discourseseighice 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 functionalckngmesti
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 waa 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 numbéscience 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 pradtito 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{lingogstic 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 regaadeparticularly 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 reseambkien 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 itemarfrom |
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 aghgestudents 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 langage 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-lgsacomatical features

seen as typical for scientific language. The maiestjons 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 lexicegrammatical features ascience terms, nominalizatiolsd passie verbs in the register of scientific
languageDoes thelanguage 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 terminologyfrequent 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 wep@uped 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 poesses 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 emted. 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 thisgdg we categorized a word as technical when it can be assigned

to any of the abovanentioned 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
explanationdrom 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/totawords) 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 densityedonot 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 achieveligh 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 toow 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 whobetween achievement groups with respect to technicality is
suggested.

References

Dimopoulos, K., Koulaidis, V., & Sklaveniti, S. (2005). Towards a Framework 4firffpigtic Analysis of Science
Textbooks: The Greek @a&esearch in Science Education, 35; 193

af Geijerstam, A. (2006). Att Skriva | Naturorienterande Amnen | Skolan. Studia linguistica Upsaliensia. Uppsala: Acta
Universitatis Upsaliensis.

Halliday, M., & Martin, M. O. (1993). Writing Science.radg and Discursive Power. Critical Perspectives on Literacy

and Education. London/Washington D.C.: The Falmer Press.

Hatzinikita, V., Dimopoulos, K., & Christidou, V. (2008). PISA test items and school textbooks related to science: A
textual comparisonScience Education, 92(4), 6687. doi:10.1002/sce.20256

Lemke, J. L. (1990). Talking Science: Language, Learning, and Values. Language and educational processes. Norwood
N.J: Ablex.

Veel, R. (1998). The greening of school science. Ecogenesisridagcdassrooms. In Reading Science. Critical and
Functional Perspective on Discourses of Science. (Martin, J.R. & Veel, R.). London: Routledge.

PAPER PRESENTATION

Relations of students cognitive abilities, learnirrglated attitudes and GPA at Grade 8,and 9

Sirkku Kupiainen, University of Helsinki, Finlaiatkko Hautamaki, Helsinki University, Finladdtalija Gustavson,
University of Helsinki, Finlapndukka Marjanen, University of Helsinki, FinlgPekka Rantanen, Haagelia University
of Applied Sciences, Finlaridari-Pauliina Vainikainen, University of Helsinki, Finland

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 presgmdper is based on the first data from a longitudinal lasgale
assessment study in Southern Finland, collected in spring 2010, encompassing all the municipality*spéakish

1st, 3rd, 6th and 9th graders (& 2000 students). The objective is tcakoctkanges 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 thinketgertogith 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 assessmemtigschool achievement increases

in step with grade; 2) the role of affective factay©R students' ability to manifest themincreases with age; 3) the
weight of learning enhancing attitudes increases along school careegsvigsachievement. The study provides
empirical data on the elvelopment of general cognitive skills and students' learmaligted attitudes and beliefs
across the middle school years, and on students' developing accuracy in manifesting them -repaself
guestionnaires. The study also provides teachers with kndgéderegarding the role of diverse affective factors for
students' learning, which can and should be taken into account in afapgpriate way at school.

Introduction

The study is part of a longstanding research project on the formation and fostdriagraing to learn competence in
formal educational setting as part of a quest for measuring educational effectiveness (Hautamaki & al. 2002; 2006;
2010). The overarching potof-view is developmentally informed educational psychology of schooling ((2663).

The present paper is based on an ongoing lagge 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 competace of all the municipality's Finnispeaking 1st (not included in this study), 3rd, 6th and 9th graders (7,

9, 12 and15yearolds, approximately 2000 students per cohort). Aims The research objective of the current paper is
to look at changes in the rdige 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 assessmerd-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 betweese theee factorgcognitive competence,



learning and school related affective factors, and @P&tween 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 cogrsksdrtahree main
domains (reasoning skills, reading comprehension, mathematical thinking) together with some twenty five affective
scales from selfeported questionnaires, covering dimensions relevant for learning and successful school work (e.g.,
acadenic self concept, interest, learning strategies, meansisbeliefs, learning motivation, seéffficacy) for each

age cohort of 3rd, 6th and 9th graders. The cognitive tasks and the affective scales have been used earlier in several
largescale crossectimal 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 earlgtudies. Data regarding students' soeiconomic 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 andnsaidgdplying 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
O23ayAGAGS (lalad az2NB2@0SNE GKS 2yS GlFLaia olaSR RANBOU
with the items requring 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 thatHB ¢xplanatory power of the factors measured in learning to learn assessment
vis-a-vis school achievement increases in step with students' school careers (.37 vs. .41 vs. .45); 2) the role of affective
factorschw a0 dzRSyGau | 6Af Athanseited and foyadswell the2rdkpestiyeiqGestioiiiiés (see
Harter 1999); increases with age; 3) at least in this study, while at grade 6 negative attitudes play a clearaelss vis
a0K22f | OKAS@SYSy iz SaLISOALI fr§ @gerEy INarnmd digntaton) take tha e &S ¢ >
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 Finlantkast 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
guestionnaires 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 nestage of the longitudinal study. Likewise, it provides a similar opportunity to look

at the development of students' learnirglated attitudes and beliefs, and of students' developing accuracy in
manifesting them in selfeport questionnaires.On the tloeetical 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 direotlide 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 agppropriate 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 strongeacher 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 networkustiure 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 theokdénel, representing the results of

1383 sixth grade students on a natianide standardized final test administered one month after the collection of the
teacher data. Using social network analysis and multiple regression analysis, we analyzed dategfrantitative
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 orrglatéd 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 withtreng 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 poligkers are showing interest ime 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 thastrong 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, educatb 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 orestddarning is limited. Recent
research suggests that the relationship between student achievement and teacher collaboration, while important for
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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 sens of efficacy (Bandura, 1993). Collective efficacy is a concept that amalgamates these benefits as it
SELINB&aasSa aKFINBR LISNOSLIiAz2ya 2F | 3IANRdz2IUE FoAfAdGe (2
Perceived collective efficacy is botassociated 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 assumnptihis 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 AselanskDistrict,

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 &amined teachers' workelated 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
FyasgSNI GKS [[dzSadGAz2yyY W2 et oRgersodad dalvicd?. Wa 2xaminad\Ndensity andJ|
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.diraeptions 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 perceptionstiotcefiieacy.
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Student achievement. We included student achievement as in mathematics and language on a standardized test that
was admirstered to 1383 sixtigrade students of the sample schools (ag€l2). The natiofwide standardized Final
Primary Education Test is considered to be a reliable and valid measure of student achievement (Cito, 2009).
ResultsBased on the findings from melil 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 sitdachievement 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. Ddwseks 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. Significancelncreasing 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 ging 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 teacherwetks 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 bglief We Sax ¢S Ol ydx | yR |
increased student achievement.
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PAPER PRESENTATION
Handling schobinspection and their results: Differentiation of school types
Sebastian Wurster, Humboldt Universitat zu Berlin, Germiioyger Gaertner, Freie Universitaet Berlin, Germany

The current state of research on the effects of school inspection is heterogesnetended 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 thtiwe 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.eThe "activ
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 percetion of the inspection procedure. The "(sg¢lfsatisfied 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
NEFrazya (2 | Odod ¢gokédSsubsthhiBardOastZChara&t@ikirgy Zok thig) 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 suggestffaratitiated 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 instrurirentanaging 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 qugiitgviement (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 impactsoof s
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 innovaion 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 schooltiosiseend 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 pramadgekschers
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) wasdooted. 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 schookwrs 2006/07 und 2007/08. The two states have a similar inspection proceeding. The overall
response rate was 70% (Berlin 60% and Brandenburg 76%).analysis of noparticipants revealed no differences
between the schools taking part and those notitak 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 highesematifed activity level, good overall
inspection results and extensive communication, reflection and dissemination of the results. The schools in this class
have also the highestxernal 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.

H® ¢ KS o NI appiok. @2B%n) goO&Kstibstandard 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. Thesehools 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"(selt) satisfied" (approx. 26%) received an excellent result and communicate the feedbackwideolhe

quality of inspection procedure (feedback, perceived diagnostic validity, low perceived time constraints) is valued very
positive. The activity kel 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 megand 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 subtgrmte@tic 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 ofregiérted 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 thé¢ios 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 schodbpgment best.
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Why school norms and teacher cooperation do NOT pay off in terms of student learning

Eckhard Klieme, Deutschbsstitut fur Intern. Padagogische Forschung, Germa&migitte Steinert, German Institute
for Internat. Educat. Research, Germadgn Hochweber, DIPF, Germany

The school has been considered "the unit of change" in educational systems. Improvementmadgrais on
professional development, collaboration, and school culture (e.g., shared norms and achievement orientations)
eventually changing classroom teaching and learning. However, while effects of teaching on student learning are well



understood (Bamert 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 opporttias 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

Theschool has been considered the unit of change in educational systems. Since the 1970s, thnferglan field

of school improvement has endorsed this idea (Chrispeels & Harris, 2006, p. 295). Improvement programs regularly
focus on professional developme collaboration, and school culture (e.g., shared norms and achievement
expectations); eventually changing classroom teaching and learning.

However, effects of school level variables on student learning tend to be rather small.-akiigses of schaé@and
instructional effectiveness prove that individual prerequisites of learnimgl @ndividual activities beamore
significance to the students' learning results than the characteristics and processes of instruction, and even far more
than school procescharacteristics (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 anfkarning 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. Alsowant 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 stueknts, 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 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 tedysas, respectively, are used as dependent
variables. Data were analyzed with a series of tHezel models, allowing for an analytical dissection of school, class

and individual levels.

At the classroom level we identified three basic dimensions tizat already been ascertained in earlier studies (e.g.,
Klieme, Pauli and Reusser (2009); Baumert et al., 2009; Pianta & Hamre, 2009):

(1) clear, welbtructured teaching, (structuredness)

(2) a supportive learning climate that is oriented towatds 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
guestions regarding the varidity 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 challdr@édsbe important for
achievement development. Both of these criteria are likely to be positively influenced bgtweltured instruction.
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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: achievemepé@ations of the German teachers, norms
that are shared among the German teaching staff (here: the strength of lange&ged educational goals) as well as



cooperation among the German teaching staff. These aspects of professional culture are geaxsmathed 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 HLMmodels. Each dimension of instructional quality and practice was analyzed (I) without controls and (I1)
controlling for gender, SES, migration status, and cognitive ability, both on the student and (as a compositional
variable) on the class level, plus sohtype 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 effeocture 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' achievemenhgod/tchange in
motivation was analyzed using another series of tHmel HLM models. Once again, models were run (I) without
controls and (I) 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 cogitive 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 levelsfexpected, 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 instratiquality 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 developmentiowever, these effective aspecté
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 thisnpact is on variability of teaching methods and perceived structure. 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 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 smguence 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 maeaching 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 assegsthe 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 edesits' 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, renarivedruagor
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 enjoymentacademic 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,agdemic 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 variacaddamic 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, & Pag@f)3). 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 bytérnalizing 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, moreeation 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. FompkxaBuyse, 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 contdor students had a significant moderator effect between children's
temperament (attention and activity level), measured when children weenda-half-yearsold, and their reading

and mathematics achievement levels in third grade. Stipek et al. (18@8jted 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 fourthrough sixthgrades and posiely related to students'
learning goal orientation, helpeeking and riskaking 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 theirestifiem over the years, from sixtthrough eighthgrades.
Although we know a little bit about the influence of several teacher affective characteristics on K12 students'
academic, emotional and motitional 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 bebes/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. trstindy, teacher affective support emerged as

a significant predictor of middle school students' sense of belonging, academic emotions, acadesffcaelf, and

effort in mathematics. In the current study, the potential influence of teacher affectipp@t 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 hopelessriesswide range of courses.

Participants and Procedure

Three hundred and sixtyeven undergraduate students enrolled in a teacher training department of a major teaching
and research university in Istanbul, Turkey, responded to the questionnaire. Fromatticipating 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 studentduia\hess

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 wh 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 mod8&lilg) 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 struchadél 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 MeasTine 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 Scalas(4aite .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=83%2.319, p = .00,

CFl =.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, pppppppPP
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. Indiréeffect 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 Istudied further with the participation of students in different

fields. Gender effect should also be explored.
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Karen Kimmel, RWTH Aach&esrmany 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 redlfe group assignment relate to their cognitive, motiettal, 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-dimakthsional, interrelated and
emergng. 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 ptiet 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 distinamensions of the task. Overall, such insights may enhance
educational practice and ensure that group work is perceived as emotionally rewarding by students.

PAPER PRESENTATION

Exploring patterns of task specific goal setting and motivation regulation

Allyson Hadwin, University of Victoria, Canadlizabeth Webster, University of Victoria, Canddi@phanie Helm,
University of Victoria, Canaghindsay McCardle, University of Victoria, Canadariel Miller, University of Victoria,
Canada

The purpos of this study was to examine the evolution of motivation regulation and goal setting by undergraduate
students over 9veeks in an academic semester. Weekly online reflections were coded for (a) goal quality, and (b)
type of academic challenge experiencibht week. Students selvaluated 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 stutdeancountered 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 academistes,
students developed increased confidence in their abilities to achieve goalsepetted higher goal attainment, and

set goals of higher quality in terms of specificity and proximity.

Selfregulated learning (SRL) refers to a learner's deliigeqalanning, monitoring, and regulating of cognitive,
behavioral, and motivationaémotional processes towards completion of an academic task/goal. SRL can be thought
of as conducting experiments about one's own learning. Students identify a challengebterp, 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 -eedinitoring 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 challengesptime. Motivation in SelRegulation. 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 ntatnel 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 motivati@tioaguhs 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 overtime 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 studentsspond to and adapt to motivational challenges over time. Goals for SRL.
Goals are fundamental for sekgulatory cycles because they define standards for planning, choosing strategies,
monitoring, evaluating, and regulating learning. Goals also prowisigtit 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 ptetiyirdsd 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 pla
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 achiev&d in a 1
hour study sesion (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)-decoostary learning
contexts, students are usugltasked 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 kifyaand effectiveness of sedfet 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, thiglgtexamined 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 compartetr 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 mafte)led in a firstyear, graded elective course

(EDD 101: Strategies for University Success). Students completed online reflpletioring notes each week. A
document template was posted listing each question, and providing space for responses. Stalesdseach
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 activeegplfation. Students were asked to focus on
academic leming 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 therevious week's strategies, (b) selfaluate 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 stateto: (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 ioreesk

goals and challenges. Findingsvealed 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 chgée, 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 goadposttl 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 imotivation regulation over time. Findings in this study demonstrate that documenting goals,
efficacy, and challenges and selfaluating goal attainment may not be sufficient to break the cyclical patterns in goal
setting quality, type, and challenges enntered

PAPER PRESENTATION
Effects of a Tutorbased Learning Strategy Training for Students
Cornelia Gutmann, Ulm University, Germahiyia Seufert, UIm University, Germany



To help firstyear students in their phase of orientation the University of Uhovmled 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. Bbfore
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 semesitgoing training for the same learning
strategies as at th&rainingscamp. 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 shemivthat 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 trainiegpvered 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 crucialtlatdirst 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 mmtdivational strategies to better cope witfailure and

high demands.

Introduction

At university firstyear 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 ito dearore 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 axwhfiednt

they areworried 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 Univéysa 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 writéegam" 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 h#awesbeen

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 empiricalstudy 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 mottian 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 fur (@CM; Rheinberg, Vollmeyer & Burns, 2001),
motivational orientations with subscales from the inventory for capture of stualyd achievement motivation
(SELLMO; Spinath et al., 2002). Studentsreptirted strategy use has been assessed by the Germagsion 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 dike, 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 strategilespite 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 semesteraat 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

Summay 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 walhnt program fo 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 peesisted
concentration. Overall, they developedcarom a theoretical point of vievg unfavorable learning behavior. In our
view it seems plausible that the highly challenging math course even potentiated tharitisé bowkfeeling” of
students and ledd 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 focusemh 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: dfterfirst 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 matativational strategies to better cope thi failure and high
demands.
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The development in motivation in early secondary school and later exam participation and results
Ineke van der Veen, University of Amsterdam, Netherlambdea Peetsma, Unikgty 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 tHaridisther

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 i 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 1gear old students of six preocational secondary schools in thietherlands 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 seléport questionnaire for four times during regular class time.

The analyseshowed 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 schbdAnother finding was that students who did not change schools, had a higher general
well-being and a more positive development in general sselhg than students who did change schools.

PAPER PRESENTATION

Student Engagement in the Engineering Classnoo

Jonathan Hilpert, Indiana University Purdue University Fort Wayne, United ;Siatesfer Husman, Arizona State
University, United States

The purpose of this study was to examine the relationship between instructor practice and student engagement in the
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such as activating studé prior knowledge and engaging students in authentic learning activitiesght relate to

student motivation and cognitive engagement. Our results provide information about the types of instructional
practices that might promote knowledge building, eblbration, 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). Engad is a multdimensional 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, whish entai
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 actities 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 thesehgiques promote weighing alternative points of view, comparing
prior knowledge with previously uencountered information, and contrasting ideas to resolve discrepancies. In
general, these cognitive processes allow for more links between cognitivegeaciallowing 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) udgnts 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 aneissr 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 Perceptins

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 pro&sors, 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, botlakefrally 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)

Purposeof 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 ofthis study was to examine instructor practices in the engineering classroom. We wanted to determine
GKAOK (eliSa 2F AyaldNHzOGA2y It LINFOGAOSa NBaz2ylGSR sAGK
cognitive and behavioral engagemnten

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 course 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 educatoisight 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 (demogEgtiosy).

Measures

Student Perceptions of Classroom Knowletgéding (SPK): The SPOCK subscales (Shell et al., 2005) were
administered to assess students' knowledge building (cognitive engagement) and collaboration (behavioral
engagement).

Perceptias 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 Seléfficacy (MSLQSE): The MSLQ-eféifacy subscale (Pintrich, Smith, Garcia, & Mckeachie, 1994) was
FRYAYAAGSNBR G2 aasSaa aidRSyiaQ O2yFARSYyOS Ay {(GKSANI |



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
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between instructors for student self reported Knowledge Building, Collaboration, and Perceived Instrumentality.
Results indicated there were sifjoant 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 followup pairwise comparisonsunning records for instructors whose students mean scores were
significantly higher than two or more of their colleagues were examined to determine what instructional strategies
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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 promotedngieani
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 andrelst 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 egage 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 higBn 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 tagdmigeem to have promoted deep
cognitive engagement among students.

PAPER PRESENTATION
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Carola Grunschel, Bielefeld University, Germdmna SchopenhaueBielefeld University, Germangtefan 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 procrastinationé¥r, 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. Behaviogeasariewed as a result of
passing five discrete stages. The variableseffifacy 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' catetmrizatio
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 béavioural 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 thegetaregarding se#fficacy, 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: ngitudinal study on grougspecific differences

Lisette Hornstra, University of Amsterdam, Netherlgrideke van der Veen, University of Amsterdam, Netherlands

Thea Peetsma, University of Amsterdam, NetherlaMimique Volman, University of Amsterdaietherlands

This study is aimed at examining developmental patterns in motivational beliefs (task value aefficzdf) and
motivated behavior (effort), as well as related developments in academic achievement during the last four years of
primary schob Because parental socialization practices with regard to school can differ for boys and girls, or for
children from different ethnic or socieconomic backgrounds, developmental differences in motivation between
these groups were examined. Participanteres 712 primary school children. These students filled in arsptirt
guestionnaire with scales on task value and-sffitacy five times between 3rd and 6th grade. Their teachers rated
each student on effort during each measurement. Achievement sconemath and reading comprehension were
collected from the schools. Results showed an overall decline in task value, whitéfisatfy and effort remained
stable. Developments in motivation were related to developments in reading comprehension achieydmenbt

math achievement. Some differences in developmental patterns were found between boys and girls, and between
students from different ethnic or socieconomic 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 thahis decline is already apparent in primary school (e.g., Nurmi & Aunola, 2005; Spinath &
Spinath, 2005). Considering the large impact of motivation on achievement (Eccles, Wigdfield, & Schiefele, 1998), this
decline can be considered worrisome. The numktfestadies 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 addffeserdial 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 diffevert
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 reviewtiughes, et al. (2006) described how encouraging a positive ethnic identitity in minority children

is positively related to selsteem, academic orientations and outcomes. Also, it was found that ethnic minority
parents are more likely to have higher expations for their childrens' academic potential (van der Veen, 2003). On

the other hand, ethnic minority students as well as students from a low smmaomic status (SES) background are
more likely to feel a disidentification with school, to feel monedmpetent (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' socializatiorcgsaitti 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 distinicin is often made between motivational beliefs such as task value (beliefs about the
importance and relevance of school tasks) and-sHifacy (expectations about competence to perform on a task),

and behavioral outcomes of motivation (e.g., the amouhteffort a student puts into his or her schoolwork). The
proposed study will examine developmental patterns of motivation, i.e. task valueefieicy, and effort, during the

second half of primary school and will focus on differences in these develdphpatterns between students from
different sociececonomic and ethnic backgrounds as well as gender differences. In the proposed study, the following
research questions will thus be addressed:1a How do task valueffsety, and effort develop ding 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, seffficacy, and effort relate to developments in academic achievement?2b  Tot
what extentdoes 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/a50% a medium and 34% a high SES
background. The students filled in a s&lport 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 questionnairedniclkerttype

scales (range-B) on task value and sedfficacy. During each measurement, teachers also rated each student on
effort. School records on students' gender, ethnic background and-secimomic status (SES) were collected as well

as achieverant scores on math and reading comprehension. The data were analysed using multivariate Latent
Growth Curve Analyses (LGCA) with Mplus (Muthéén & Muthéén, 2007). The rate and level of growth of the different
variables were examined and related to each othEo 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 mgitbtup LGCA waserformed with groups being boys vs.

girls, students from Dutecbackground vs. students from nddutch background and students from low, medium and
high SES.

Results and conclusion

The data of the first three measurements have been analysed. From 3thtgrade students showed an overall
decline in task value while their s@fficacy and effort remained stable (see figure 1). We did find differences in
developmental patterns between groups of students based on gender and social andhetbkiground. For instance,

we found that girls showed lower initial levels of sefficacy 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, Dutdfackground and ethnic minority students did not differ in their initial level of
selfefficacy, however, ethnic minority students showed a significant increase ieffiedcy, while Dutctbackground
students showed a sifficant decreaseThe development in reading comprehension was best explained by the
development in selefficacy. Figure 1.Overall developments in-gffitacy, task value and effort from 3rd to 5th
grade. * Qutcomes of measurement 4 will bee@wailable 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 gréigtedents 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 stidents' motivation for school.

PAPER PRESENTATION

Characteristics of students with specific educational needs in mainstream primary education

Marjon Bruggink, Windesheim University of Applied Sciences, Netherl&uildin Goei, VU UnivessiBmsterdam,
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 perceivethbir 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 differgrtaalp, regarding
academic achievement (mathematics and reading),-c@ifipetency, externalising and internalising behavioural
problems, executive functioning and studeteticher relationship. The results are important for teachers to
discriminate betweergroups of students with different sets of educational and pedagogical needs, whether they are
classified or nostlassified special educational needs, and accordingly to adapt their instructional, pedagogical and
managerial strategies to the needs of thesteidents. 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 sghaifitional 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 andaccordingly 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 Europeteachers 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 educafibere 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 wdthoregeity
and education in the European countries (Working Committee on Quality Indicators, 2000).
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meeting the needs of every studgrincluding 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 thecteers 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 cagdeirstruction (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 poblems
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 charackesigif 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 approxingat@tieraof 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 neds. 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 spific 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 educatal 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 Ajpuine 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 Problémwv®e 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 & Huizidyasu2blas
inhibition, cognitive flexibility, emotional regulation, taking initiatives, working memory, planning, tideness. 4.
Relationship with the teacher: teachers filled in inventory about types of stutiErther relationship ( LLRV, Koomen,
Verghueren & Pianta, 2007), such as conflict, independence and closeness.5. -comfpelfence 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 havingian diffignosis (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. Secondadhighrers and lovachievers on
mathematics ad 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, imtction 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 loviieosekpt;

- 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 depresmn;

- 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 signitantly;

- 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
highe on the scales adhd, odd and cd and significanty lower onspo@al behaviour than girls with specific
educational needs;



Conclusion and discussion

Results will be discussed in terms of classified special educational needs versus specific edutegidnahs
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 PRESENIGW

Why do parents employ private tutors for their children?Psychological perspectives on a global issue

Judith Ireson, Institute of Educatidrondon, United KingdonKatie Rushforth, Institute of Educatidvondon, United
Kingdom

Parental involvement inheir 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 andvate 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 wadlected through a questionnaire survey of 1170
parents whose children were in year 6 (agelllyears), year 11 (age 1% years) and year 13 (age-18 years) and

from interviews with 58 parents. Findings indicate that parents' views of the importahegfart 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 sérerelnts
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
examinatios 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 trdemand for private tutors.

Aims

CKS2NBGAOIt LISNERLISOGABSE (KFG KIFI@ZS 6SSy dzaSR (G2 SELX I
SRAzOI GA2yQ GSYR (G2 SYIlLylFLiS FNRY SO2y2YAO0X SRdzOF GA2YI €
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 economiadvantages gained from higher level qualifications. While these factors are significant,
GKA& LI LISNI I NBdzS& GKIFG Y2NB LINBEAYIfX LAeOK2f23A0Ft ¥
tutors and therefore deserve greater consideratin 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) showkhg fi f S+ Ny SNRQ O2y OSLIiA2Y
fixed or malleable entity are associated with different views of the role of effort in learning. It also draws on the work

of HooverDempsey, and colleagues (Hood®empsey, Battiato, Walker, Reed, DeJong daodes, 2001; Green,
Walker, Hooves SYLJaSe YR {IYRfSNE wHnnt0 ¢6K2 F2dzyR GKI G LI NBy
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 daa 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 an@8 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 Hlyears), year 11 (age-I% years) angear 13 (age 118 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 questionrainégined 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 Employ
LINA @F S Gdzi2NBR |yR LINBYyGaQ FGGdAGdzRSa G264 NRa LINXR G GS

Summary of key findings



¢KS YIFAYy NBFazya 3IAGSy o0& LI NByda F2NJ SYLX 28Ay3 I LINR
and examinations and to increase understandirigh® subject. In the sample as a whole, the majority of parents
6cp20 RAAFANBSR GKFG GKSANI OKAfRQa FoAfAGeE aSd | fAYACL
their child could get high grades. A fiked SY & Ol £ S 2 F leddinglBag GoasRuct@iraBdsféund 2cFbe
F3420A1GSR 6A0GK OKAf RNBY Mbost paterntsiofydak 6 dhildrer2(§4%)Afelt thatihd fdhilyi S (0 ¢
provided enough help, but this proportion was lower in year 11 (51%) and year 13 (53&@timgdihat some parents

had a lower sense of efficacy with more advanced aspects of the curriculum. Parents recognised their own limitations
FYR 6SA3IKSR GKSANI OKAf RQa ySSRa I3FAyad GKS AyanSff SO
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.
Pressire to employ a tutor was evident in certain parts of the country where there were high stakes tests for selective
secondary school®arents themselves perceived a demand for extra tuition and children also approached their
parents if they felt they wer@ot making sufficient progress. Evidence suggested that a combination of psychological
YR SRdzOF GA2ylf FFOG2NARA AyFfdSYyOSR LINByiaQ RSOAaAzZyad

Significance

CKAA LI LISN LINSBaSyida GKS FTANBG aegadSylLdao addzRe 2F (GKS
decisions to seek extra lessons and private tutors for their children. It demonstrates that greater consideration should
be given to psyhological 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 moreuanced 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 Thuneberguniversity of helsinki, Finlandlarkko Hautamaki, Helsinki University, FinlaiMhri-pauliina
vainikainen, University of Helsinki, FinlanRaisa Atiainen, University of Helsinki, Finlgndouko Hilasvuori,
University of Helsinki, Finland

The study anigzed 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 organizéusegregated special classes or schqalgs 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 obrisist documents from the municipalities (n=235, i.e.

over half of the total amount) obtained in four tiroints. Comparison of the special and strategy term
representations between the timpoints revealed that the amount of the speciad®pressions gnificantly decreased

and in the same amount the strateggrms 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 iapplying the SPES in the intended gtiabction. However, from the systemdiscursive
perspective, adopting concepts from an external input in adogn process is not straightforward and, thus, it is

quite probable that meanings vary considerably betwehe 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 innéint@mparative 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 amber 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
schoolsq this despite the coumy'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 thetudy
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 fourgomgs was assumed to reflect the



educational reformprocess 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 tife strategy. The systemiutiscursive 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. EngestrZm. 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, @rérhe m
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 Jyvéaskyla 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-fioiets during one and half years. The reliability of the
analysis was strengthened,lthe ongoing expert team discussions. By a simple sefarobtion 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 docutsemwere 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 speciad®pressions (related to the existing system) significantly decreased and the
strategy terms (promoting the new strategy) increased between the two four 4ioiats, but the difference leveled

in the two lasttimepoints. Similarly the therapeutic/ symptom/medical terms were replaced by pedagogical terms,
but again the difference leveledom the rapid spurt towards to the last tirggoint.

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 Z2¢eanunicipalities, 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) maily s
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 tk 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 pciples were not yet genuinely integrated. For the third level was characteristic
that inclusive practices were salf/idently 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 interdiegtctoalk

but they did and do it in their own pace and way. From the systatisicursive point of view, concept spread is aot
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 moddd and now are varying within the sidystems (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 emizleathe precise usage of concepts and opening of the
meanings in multprofessional conversations, from the systerdiscursive perspective we are inclined to think that

"the incommensurability of the discourses" (KRnigswieser & Hillebrand, 2005) is ptbfdhat 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 interprathtion a
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 ad local school practice.

PAPER PRESENTATION
The Psychology of Containment: Schools and the Mis/use of Diagnostic Categories



Penny Van Bergen, Macquarie University, Australiada Graham, Macquarie University, Austrai@omi Sweller,
MacquarieUniversity, Australia

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 wdis twofol
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 bayare ovetrrepresented 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 arscdssed.

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 riSkstudents 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 &ti y ! YSNA OF y & (i dzR Shyrinative't Y R 0
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 behawral 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 diagnosescat 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. Interestingl,, howev
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 rat:
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 enrakents 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 agsoage. 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) = 14.010pF6260, p

Discussion

Consistent with international trends showing owepresentation of particular groups of students in special
education, the ED and BD enrolment data show that boys are entering segregated schooling earlier than dids and 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 differencesthese differences cannot fully explain the rate of ovepresentation shown for ED and BD, the
findings of overrepresentation in special education based on race and geographical location, or the changing profiles
of ED and BD diagnosis over the decadenfl997 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, categtion 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 wgared 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 presgyeatdisat this is a problem
increasingly likely to affect boys.

PAPER PRESENTATION

Teacher Resilience: Conceptualisations, research and practice

Susan Beltman, Curtin University, Austrdiftarold Wosnitza, RWTHUniversity Aachen, Germ&ayolineMansfield,
Murdoch University, Australia

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 famdyocareer 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 evidsedepractice

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 difficalevents, 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
WNBAATASYOSU I yR Wo aelNrds2Timistlectedtipaders dr&adlysed atBoMingtaitinem 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 rebeand 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 & 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 theepsadn, 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. Definitiggidight 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 proteciigefdact
teachers, and recommendations for enhancing teacher resilience. It underpins a larger research project aiming to
enhance resilience of early career teachers by embedding evideswed practice within prservice 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 teacherretet A 2y YR NBaAaAftASyOSed {SINOKS&a dzaSR 1S@& 462NRa
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 puslied in peereviewed 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 ptuadsed, the participants, the methodology,

key findings and implications. Tables were then constructed to provide an overview of these key factors across all
papers.

Andings

The paper will present key findings of the literature in relation to cote@sations 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 lisia dyna
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. Twethtge papers explicitly discussed resilience, although

not all defned it. The other 27 papers focused on resilience related constructs such as teactedficadf/, 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 teaaise(n=21). Sample size varied from 1 to 3235 participants. Methodological
approaches used were classified as qualitative (n=29), gquantitative (n=12) or mixed methods (n=9). The largest
proportion (n=23) of studies used qualitative methods with fewer th@rparticipants. 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. Twentfive separate personal and contextual challenges were identified with thet smmmon challenge

being classroom management and disruptive students (n=11). Challenges impacted on teachers' steffisasg|f



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 (gsch as persistence and a sense of humour);eféifacy, coping skills, interpersonal and teaching
skills, professional growth, setare and qualifications. These characteristics were often inferred from interviews and
observations, rather than measureA. 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, thehsol 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 veetjanised, resources distributed fairly, andceuraging 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 fegryice 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 sufgmbithe 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, schoolafsjnaim 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 prsenice 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. Rewigy 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 wWakgitudinal 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 Canidge, United KingdonElaine Wilson, University of Cambridge, United Kingdom

This paper explores the networking activity of three beginning Science teachers during acindarsity based

Post Graduate Certificate of Education yEarg course inthe 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 ethnograptiased approach was taken, with the researcher alsogdas tutor to the
trainees. This approach allowed us to collect longitudinal data about developing relationships. Data collection included
network diaries, (weHog) ejournals, interviews, a mapping activity and interviews with schasled 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 infomhsocial networks are significant.

Aims

This study builds on earlier published work inquiring into the role of others to teacher development in school
university partnership teacher education. While it has been shown that beginning teachers dieavange 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 personalcerdgo networks

can reveal significant social connections (Wasserman and Faust, 1994; Nardi et al, 2000). Social network analysis
methods are used to framedm 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' @aghnetworks. We were already aware that valued
relationships were likely to be found beyond the formakahool mentor and kfraculty tutor links (Fox and Wilson,
2009). This egeoentric network theory approach was useful to explore inductively the @see 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 rolefahe 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 (twnemale
female; two career changersone recent graduate) werselected 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 teand, 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 actieitygrgting 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 tadeked 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.

Fndings

Although all three beginnin 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 themselveard to some extent related to their own sense of identity

as a developing teacher. Frank developed a rich, esossol network in his second placement, the result of such
networking activity leading him to talk about a sense of belonging, which helpediécide 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 departaiestwbo 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 ouniitded 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 Ctai 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 expeatas 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
conneDliA2ya @AlGK 2 imibdeNBbegivnig teabhR® aredlikely To$ain 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 sereatipitous 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 foleschools 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 tlaes been given through accounts from Frank,

/ ftFANB YR bA3ISt & G2 K2¢g (2 FAYR WEA1S YAYRSRU AYyRA(
to understand the processes of support being given in these relationships.
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Can teacher educators learn from pupils: firstpggration 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 measpupils' 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' personalityelated qualities; (2) didactic #ls 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 personalitglated qualities play a larger rgleompared 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 cardewelopment in education. Indeed, a new
reward-system offers possibilities for differentiation within the teaching profession. However, it should be clear what

Ad RSTAYSR Fa Wk 322R (SI OKSNH 6GSI OKSNSRj di NBAYU 8WI NI F
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 angbedagogic 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 dnST OKSNJ ljdzr t AGexX G(G23SGKSNJ 6A0GK
concerns an integrated expertise of specific content knowledge, didactical and pedagogical knowledge and skills
(Beijaard, Verloop, & Vermunt, 2000; Darliigmmond, 1999; Stronge, 2007). Otherdias show that teachers'
personality characteristics might be important in relation to teachers quality (CorAdlhite, 2007; Hattie, 2009;
Timmering, 2009), but there is no consensus on the role of personality in teachers' quality (Borich, 1988).

n2anc GKS 5dziOK 3I2@SNYYSyid FR2LIISR I f1 g O2yOSNYyAy3a (K
have been described, which are used within the entire educational field within the Netherlands (www.lerarenweb.nl):
(1) interpersonal competencé€?) 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
O2yOSNY | WwWolairo tS@StU 2NJ I adl NIiewyoR tedclen gidlity do@shbt 2 dzy A ;

entirely comprehend allualities as reported in international research. Amongst others, subject knowledge and
personalityrelated qualities form no specific part of the Dutch view on teacher quality. Next to this, the seven
O2YLISGiSyOASa R2 y2i &alLlS @GAnfike NétHerdands, policy Wakéisare AeBppriRibldif@ the K S NJ
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 kiads of exercises. They are never asked
WgKIG A& | @GSNB JT22R (GSIFOKSNKU® tdzLJAf & &LISYR YdzOK (A YS
AYLRNIF Yy (i WYauddesedsck guesiiod ENha are good teachers according to primhoplspupils? The

aim of this study was to broaden the perspective on teacher quality, involving pupils.

Method

I jdzSadA2yylFANBE F2NJ LldzLAf a ¢l a O2yaidNHzZGSRZ O2y Gl AyAy:
help the pupils, threejuestions 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 ansigymo
completed the questionnaire as part of a lesson activity. The pupils' age varies from nine to twelve years old.



Dataanalysis
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of each other- have placed all the qualities into dasheets. 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 tagories 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 personatitglated qualiies 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 offdéermdintiation. 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 primaryotcbachers. 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 statetbatglityrelated 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 teatiher qu
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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Satisfaction with the acadmic studies in firstyear students:Only a matter of academic performance?

Julia Karbach, Saarland University, Germ#tathrin Kaub, Saarland University, Germabgrinna Reichl, Saarland
University, GermanyNicolas Becker, Saarland University, GermalansWerner Bedersdorfer, Saarland University,
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Over the last years, a number of studies have investigated the level of academic study satisfaction(A8Skity
students. Most authors agree that ASS is a variable of particularly high relevance because it is associated with the
physical and mental webeing of students as well as with premature university dropout. Recent studies have
suggested that ASS a multidimensional construct including the satisfaction with (1) the contents of the academic
program (AS$8ontent), (2) its terms and conditions (AG&Shditions), and (3) the process of coping with academic
stress (ASE8oping). While the role of univsity-related variables (e.g. the quality of courses) and motivational
studentrelated 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 studdated variables (i.e., academic
performance, social behavior, overall {gatisfaction, 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 agpes8S. ASS
content was also predicted by social integration, overallddésfaction, and the personal significance of the studies.



In addition, overall lifesatisfaction predicted AS®nditions and social behavior was most relevant for-&&ng.

Thus, our findings suggest that general studeetated 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, overallfé-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 uniersity 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 variad with respect to premature university dropout. Conceptually, the construct ASS

is based on the perseenvironment fit theory (French, Caplan, & Harrison, 1982), which assumes that the degree of
satisfaction depends on the fit between a person's needs ahilities 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¢&@8nt),(2) its terms and conditions
(AS&onditions), and (3) the process of coping with academic stresso@xa®)) (Spiep et al., 1996; Westermann et

al., 1996). With respect to predictors of ASS, a number of studies point to the importance of uninedasity
variables, such as the quality of courses and facilities as well as motivational statliged variables, such as
academic motivation and vocational interests (e.g., Hiemisch, Westermann, & Michael, 2005; Schiefele-& Jacob
Ebbinghaus, 2006). The pietive value of these variables was different for the three components of ASS and could be
increased for all of them when both universitglated and motivational studentelated variables were considered in

the same model (resulting in up to 53% of expdal total variance). However, so far there is not much evidence for

the role of more general studentlated variables, such as academic performance or overall life satisfaction, that have
been emphasized in a theoretical framework proposed by Apenbur§0j1Rlthough 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., intenaithiceir
environment), (3) overall lifsatisfaction (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
academicdevelopment 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 threeimensions of ASS (AB&tent, ASSonditions, ASSoping). 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 differeptedictive value for the three dimensions of ASS.

Methodology

A total of 381 firstyear 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 thsatigidgtion
guestionnaire (Sigp 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 (acadertonselpt, seHefficacy,
German high school GPA), (2) social behawvidriategration (perceived social support, mental stability/anxiety), (3)
life satisfaction (selfegulation, general life satisfaction, hours/week of pime employment), and (4) the personal
significance attributed to their studies. We tested the thidienensional structure of ASS and the predictive value of
the general studentelated variables on theses dimensions by means of confirmatory factor analyses using structural
equation modeling.

Findings

Our data showed that the three dimensions of ASS @eelated (r=.3143) but clearly separable constructs.
Significant predictors for AS®ntent were the academic setbncept, overall life satisfaction, the personal
significance of the studies, German high school GPA, and the amount efnparemploynent (43% of explained

total variance). AS&onditions was best predicted by a model including the academiecsetfept, German high
school GPA, and the amount of pdirhe employment (11% of explained total variance). Finally, the academic self
concept,anxiety, and German high school GPA were reliable predictors for thedp8%® (42% of explained total
variance).Theoretical and educational significance of the rese@tehfindings of or study support the view that study
satisfaction is indeed a muliidensional construct. Though these dimensions are related, the predictive value of
general studentelated variables for each one of them was different. Consistent with Apenburg (1980), academic
performance (academic setbncept, German high school GPAjved 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 AS&tent, while anxiety only was a sigodnt predictor for AS8oping. Part

time employment had a negative impact both on A88tent and AS8onditions. In sum, the general studerglated



variables investigated in this study proved to be reliable predictors for all three aspects of AS8ndiz¢ iple 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
studentrelated varables with the previously investigated universigfated and motivational studentelated
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 ofcitizenship 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 provideshitizeducation,

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 competenes. 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 thewgdies 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 socialigga.c 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. Ideallchibal & 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 sodig 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 palitroting. 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 domadujdhbe 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 includinglittalpand 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 article in this paper cover the period of 20@B09. 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
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led to slightly different results. The following data basesevexamined: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 pesiewed literature)in the second step we adddtetdatabase

{ OASYyOS5ANBOG YR SEFYAYSR (KS ySg O2Yo0AylLGAz2y 2F RI(
SRAzOI GA2yU FyR WO2YLISGSYyOfFUx: YR W{y2¢t SRISUI YR Waia
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 listd/e 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 weraséd 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 fategizenship or citizenship educationin

stage 2, the fultexts 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 citizenstiglefts 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
sclool, 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, GeijseReumerman, 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 $tudy 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 cetepces 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, longitudiial,dpiasexperimental design with

control group, quasexperimental 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 statics 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 pcéitidomain 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 wagealidg 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 démpdratiples. 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. Withhiese conclusions, the review study will challenge educational scientists to increase the
empirical base of citizenship education and to allow more informed deemigking regarding citizenship education in
police and practice.
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Although test anxist 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 crosectionalstudies 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 backgrdhe 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 yeakw&atobtained 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 chdren'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. Howevehen 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 ogeriad 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. Subvachs & DRpfner, 2005). Mewver, 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 intocomponents: 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. Fathermore, given that students develop subjespecific competences, controhnd threat expectations

during the course of school years, they can also develop subedific test anxiety. Thus, it seems beneficial to
assess students' test anxiety refeigi 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 childrervsllef test anxiety. The few existing studies found a low
accuracy of teachers' and parents' judgments of children's test anxiety (e.g. Luka®em & Helmke, 1979; Spinath,
2005). However, these studies neither examined test anxiety in specific scHiettsunor 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
elementay 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 followirgsearch 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 areltess’ 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 attendedsdéndary 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 .33tadents 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 corrdlans 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
overestimatechildren'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 childres 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 conwation 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 underéstinof
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 imptations 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 subjeedpecific test anxiety simultaneously and thereby dtiished 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 differesttsubjven 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 PRESENTAYTIO
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 vari@msdioutof-class learning
experiences. Therefe, 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 pedagdlyidaunded 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 comprehensivéfordtie 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 prograibme
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 twonaénsions. 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 raadagers to purposefully align both
dimensions.

Research on teaching and learning in higher education has first and foremost centered on indhiiguaidents'

and teachers' approaches to learning and teachimg well as methods (Entwistl®cCune, & 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 (20@8gy,

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 codesel and focus on entire study programmes: Over the last thirty years or

s0, learningheories have increasingly been stressing the importance of (a) soeigkial contexts (Mclnerney & 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 mooe 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 socrakaterial experienes 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 Cesditer 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 desigsegrbave

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 lak 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 asstiarts 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 programmérenment, 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 decisionst iorpatudents'
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 bhuman action, cultural psychology considers the characteristics of-statierial contexts, and people's
(social) meaningnaking within these contexts (Shweder, 1991). For modeling the interrelations between designs
features and students' actions withstudy 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 studgramme is determined. (2) The resulting
programme structures including the curriculum (module structure, obligatory and elective elements, workload,
dominant teaching, learning, and assessment methods, etc.),-exécular features (support of interhips, 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 progranme 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 elaborathe 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 beifidenirrespective 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, 2009niy1a3003).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"
(Begenhenegouwen, 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 progranes 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 etlasal 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 dinseltsesses
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, progmme 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,gipermanent 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 studyingmokdel 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' percsptssing

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, Finladdiju Huttunen, University of Tampere, kEind

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 sheetsitings, 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 papeme 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 constructioAldknow
started in 2010. In main project oypurposes 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 lofistory (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 200Tn education developing student personality, self, or
identity as a goal is almost se¥ident. However, it has been found that school education does not seem to support
student identity development optimally (Lannegrakidillems & Bosma 2006).

Idertity 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 schoatotivation 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 adolescest(§oreckels 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,x0). 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 otword 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.198&5jound 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 motherchild relationship is at least pdy 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 seond 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 @nhobserving 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 narrateved 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 th 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 sughverite a story of yourself who am 1", "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 feelingsalgrepracticed 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 boy® etk y 3 (G KS LINB2S
narratives developed the most. In addition to that the most interesting result of the study was that the children whose



identity and seHesteem seemed to be weakest developed the most. Also the parents of the pupils participabed
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 daencerning what the society prefers and what is a good
citizen. It was found that already-\&ar old children recognize what society wants from them and what kind of
citizens are good citizens.

PAPER PRESENTATION
Implementing handson experience in project management education
Shai Rozenes, Ruppin Academic Center, |3deeKukliansky, 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 basedommtextual learning. This approach embeds a practical project within the project
management program. The student has to implement the academic kmawinto the embedded project. The study
utilizes a questionnaire; a quantitative tool to measure the stedts' 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 daniriand
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 withiny mngineering 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 theglgmotiess to

the experiences and interests of the learner, emphasizing hifgwal thinking, knowledge transfer across academic
disciplines, and collecting, analyzing and synthesizing information and data from multiple sources and viewpoints
(Smith, 200Q)rhe 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 academicoknevith the
practical project. This approach considers themimowledge 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 &hof 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 teamsech 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 arelseduled 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 guidelinesP(aress 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 approacN{@: 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 fowinghsiudents'
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 hilt 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 disag) to 5 (strongly agree), divided into five categories:a) Student supportiveness
Extent to which students know, help, and are supportive toward each otherb) Independent legqifBkignt to which



students learn by themselves, including acquaintance wlgsignated software c) Integratiog Extent to which
practical activities are integrated with theory d) GuidamcExtent to which guidance contributed to the students e)
Difficulties - Extent to which the student has difficulties in reality The Cronlzmaelpha 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 actualffthe o
guestionnaires 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 40.36¢)3.95 40.554.21 40.51d)3.64 40.493.91 40.50€)3.42 30.403.9Zhe 40.45
average dference 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 @ 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, 200B)e 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 presentan 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' attieglare 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 ramls 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 analysian 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 instroction the acquisition of elaborated theoretical knowledge. During

the first experiment teachingtudents were instructed to analyze relevant situations in terms of theoretical
conditions resp. to generate solutions for a given problem. students in teachging (n = 153) were randomly
assigned to one of two experimental conditions and one control group: structured analysis | (structured analysis and
interpretation referring to own experiences and assumptions followed by analysis and interpretation basad
theoretical concept); structured analysis Il (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 e 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 incletep two by two design (structured vs. unstructured instruction and
inexperienced (firsyear students) vs. experienced students (in at least the fourth year)). Structured analyses as well
as the experience (Master vs. Bachelor student) had big effecthe@mumber 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' pedagogjicksatti

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 wat 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 attitu@esl 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 isangtrocess 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)) showedsttldents of education have
significant problems in referring to theories and theoretical models while analyzing specific cases or interpret
examples of teachestudents 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 themhrough 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 wirgted: Structured analysis should lead to higher effects on
learning outcomes than unstructured analysis. Students using structured analysis | should be able to elaborate
theoretical knowledge in a deeper way than students using structured analysis tbdinking 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 theoreticati@osidesp. 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 | (structured analysis and
interpretation of apresented situation referring to own experiences and assumptions followed by analysis and
interpretation based on a theoretical concept); structured analysis Il (structured analysis and interpretation of a
presented situation based on two different thedieal concepts); unstructured analysis (control grouphstructured
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 diftesituations. 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 aoquiisiti
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 struad 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 theakatbncepts 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 (firsar students) vs. experienced students (in at least

the fourth year)). The BAoarses (parallel courses, same teacher, same schedule and content) were randomly
assigned to one of two conditions: structured analysis Il (structured analysis and interpretation of a presented
situation based on two different theoretical concepts) and tamstured 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. @eks 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, Germahyesbeth Kester, Open University of the Netherlands, NetherlaRdd A.
Kirschner, Open Universiteit, Netherlands

Retrieval by means of multiplehoice, freerecall or shortanswer tests has shown to be a very effective study strategy
for longterm retention of facts from expository texts. Because today's education esipds 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 -teciafleand
restudy. Stdents (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., measurinteriong
retention). Before the experiment, stients 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 @aykd 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 fortking retention (Callender &
McDaniel, 2009; Roediger & Karpicke, 2006). A better strategy for that purpose is testing or the act of retrieval
(Karpicke et al; Roediger & Karke). This sealled 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 laboratoriegaitiationally irrelevant
material such as lists of words or unrelated word pairs and used recognition;reaalfl or freerecall tests to
measure retention (Butler & Roediger, 2007; Karpicke & Roediger, 2007, 2008, see McDaniel, Roediger, & McDermaoitt,
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 habkeen suggested to enhance the retrieval effort thereby enhancing memory traces and
consequently longerm retrieval (Glover, 1989). Roediger and Karpicke suggested that the limit interest in the testing
effect and the lack of incorporation in educatioraisesult 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 longerm memory retention of material actually used in edtion such as foreign vocabulary words,
expository texts and materials from test preparation books with educationally relevant tests, such as, rehidijcle,
shortanswer or essay tests. Here we want to take this line of research one step further.

Dueto 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. Tvgach 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 itii@mation 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 called information. Freeecall, 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 recallrhgans of freerecall, 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 amchraarizing 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 201ttal 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. Amaet 4 x 2 factorial
design with betweersubject 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 teged 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 aiestudy the text during 10 minutes. After 5 minutes or one week a final shtstver

test of 17 items (both retention and comprehension questions) is administered.

Preliminary data of 35 students are displayed in the appendixes. Restudy leads togheshbitterm recall levels

(after 5 minutes), but this advantage of restudy disappears after one week-tgomgrecall). In addition, after one

week all three test groups had higher recall scores than the restudy group. This indicates a testingesffigti(s 1).

The preliminary data was cautiously analyzed using Kruskal Wallis with Condition (restudy after 5 minutes or one
week, freerecall after 5 minutes or one week, concept mapping after 5 minutes or one week, summarizing after 5
minutes or afterone 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 longterm recall compared to restudfp=.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 tetention 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 Exhaoncept 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 dsbba, Faculdade de Ciencias e Tecnologia, Portigagarida 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).
al GKSYFGAOA |aadzySa +y AYLERNIIFIYyd NRtS Ay &aiddzRSydaq ac
representations about mathematics that shape their underachievement and are also shaped by it (Gorgorio & Planas,
2005; Machado, 2008). Commuriica 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
a0dzRSyGaQ FoAfAGASA YR O2YLISGSYyOASa o6/ SA&FNE HAngo ®

This studyis from the Interaction and Knowledge research project. Its main aims were studying and promoting
collaborative work in formal educational scenarios. Assuming an interpretative approach,-ged@arch projects

were developed in around 600 mathematicasdes (5th to 12th grades, 10/11 to 17/¢8arolds) 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 miess. Data were collected through
jdzSadA2yylFrANBaz Glala AYaLANBR Ay LINR2SOGAGBS GSOKyA
O2YLISGSyOASas 20aSNBFGA2yT R20dzyYSyida |yR addzRSydiaQ LINZ
content analysis (Clandinin & Connelly, 1998) from which inductive categories emerged.



¢CKS Fylteara 2F a2YS aidRSydGaQ az2ft@iay3a adaNrdiS3aasSa
collaborative work to promote more positive social reprgsé I G A2y & Fo62dzi YFGKSYlFGAQa |y
LISNF2NXIFyOSad 28 AffdzaliNIGS GKS AYyGSNI OGABS Ay GSNLX | @z

paths.

Having access to knowledge, and knowing how to use it, is essentialitbsaaial 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 {Gekar, 2009). But

Ff 6K2dZAK o0SAy3a AYLRNIFYyd Ay addzRSyidiaQ aoOKz22fAy3a LI (K2
mathematics that shape their underachievement and are also shaped by it (Gorgorio & Planas, 2005; Machado, 2008).
As sociatepresentations are a dynamic, muliced 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 classe®As communication plays an essential role in mathematics learning (Sfard, 2001), it is
important to create thinking spaces (Pen@termont, 2004) where students develop complex mental functions
(Vygotsky, 1934/1962) through dialogical interactions (Rens2804). 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 fh@ictices in order to develop
a0dzRSyGaQ NBFESOUADS YR ONRGAOIE LI NIGAOALI GA2Y ® | &adzy
SaltlroftAaKAY3a | O2KSNBYyUl RARIFIOGAO O2y (NI Ol /Jedge dnd tiel & (i 2
RSOSt2LI¥Syd 2F GKSANI FoAfAGASAE FYyR O2YLISGSYyOASa o6/ Sal |
(Zittoun, 2006), namely their access to the mathematical knowledge they learned in different contexts, scenarios,
and/or siuations¢ an essential step towards empowering students mathematically (Cesar, 2009).

¢KS LINRofSY GKFG 2NAIAYFGSR GKA& addzRé IINBE addzRSyidaqQ
AYLI OGa Ay aitdzZRSydaQ o diyosét SndBokiddikclu§dd.STeSgsearcH qyidltiords ye atid¢eSsh NJ
Ay GKAA LI LISNI FNBY 6mM0 2KAOK IINB (KS yiK 3INIRSNARQ az2c
school year?; (2) Which changes do we observe in those social representationgsttie school year?; and (3) What

FNBE GKS AYLIOGa 2F O2tflF 02N GAGS 62N] 2y aidzZRSyidaqQ a2«
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) wedeveloped in around 600 mathematics classes (5th to 12th grades, 10/11 to
17/18yearolds) 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 liclw 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 wereedotleatugh
guestionnaires (September and June), tasks inspired in projective techniques (September, January and June), an
AyauNdzySyid G2 S@rtdzridS adaddzRSyiaQ lFoAfAGASE |yR 0O2YLISI
protocols (whole schoogfear). Data analysis was based in a narrative content analysis (Clandinin & Connelly, 1998)
FNRBY GUKAOK AYRdAZOGAGS OF(iS3I2NASE SYSNHSR 06/ SalkNE HAangd
mathematical knowledge they mobilized.

The analysis of2YS &0 dzRSy (i aQ az2f @gAay3a &A0GNrdS3IASa IyR YIFOGKSYI
O2ftf 102N GAGS 62N (2 LINRBY23S Y2NB LRAAGAOGS &a20Alf NB
LISNF2NXIFyOSad C2N Ay ail lggddSnmathehatival aatwities the wateRuSabld t face Sintid |

then and how that empowerment contributed to their inclusion. It also illuminates the role of dialogical interactions in
aidzRSyGaqQ 00Saa (G2 YIFGKSYF A Ot memyaRunétiGR ah8 Enathheyfiatiddlk S R S
abilities and competencies such as making, testing and explaining their own conjectures.
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Teachers and pars: processes of exclusion and inclusibny OKAf RNBy Qa LINBAOK22f 3INER dzLIA
Peter Kutnick, The University of Hong Kong, Hong jKaamtgnella Brighi, University of Bologna, Italy

This study poses that interactive learning and social inclusion should be studied in botadthiléind childpeer
cognitive/learning contexts, in order to develop an understanding of children‘sonetructive processes of
knowledge within the preschod. Most knowledge of effective prechools is based upon teacksraffolded
interactions, but a majority of children's learning time is spent without a teacher present.

Our study aims to: identify types of childnd teacheroriented groupings that chacterize cognitive/learning activity
among 4 yeaolds in preschool; describe the activities that children undertake in these groupings; and assess
learning groupings for types of learning activity, cognitive challenge social inclusion/exclusion.

25 preschool classrooms were selected and observed in England and in Italy. A mapping system characterized
cognitive/learning activity undertaken in various groupings of 4 ydds and found these groupings were
differentiated by number per group, composition gfoup, 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, teach@riented groups of children, and smalkgr-oriented groups. In the teacher
oriented groups children were involved in learning activities in a socially inclusive caqnigxére boys and girls,
friends and norfriends interacted under teacher direction. Pemiented groups tended to be solitaryr socially
exclusive¢ 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 activy involved may imply dissimilar pathways of teacbheented, inclusive or gendered exclusive knowledge
construction.

INTRODUCTION

Most western countries offer universal peehool access to 4 yealtds; identifying that this experience will enhance a
child's cognitive and social development and facilitate entry to primary school. Recent studies-sthpot
experience have found that effective psehools have high levels of teackmipil interaction within a socially
inclusive learning environmentnd this combination of interaction and inclusion are strongly associated with ease of
primary school entry and learning. Effective m&hool studies, though, mainly focus on teacheaffolded activity,
teacherchild interaction and associated inclusiofhe studies separate this activity from free plawithin 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-geool classroomsVe 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 cognitivg/learnin
time coconstructed between child and teacher, there is little consideration of gieler cognitive/learning time and

the processes of inclusion/exclusion associated within this time.

This study poses that there may be distinct pedagogic worlds (cetatehildadult and childpeer activity) that can be
identified during cognitive/learning time and that interactive learning and social inclusion should be studied in both
child-adult and childpeer cognitive/learning worlds in order to develop an undargting of children's ceonstructive
processes of learning within the peehool.

AIMS:

Our study aims to:identify the types of chibdiented and teacheoriented groupings that characterize
cognitive/learning activity ( 4 year olds in psehool);desdbe the activities that children undertake within these
groupings; and,assess these groupings for types of learning activity, cognitive challenge and social inclusion/exclusion.

METHODOLOGY:

Preschools were selected as characteristic early educationnggttin local communities in England and Italy. Ethical
permission was granted before the study began. A total of 25sph®mol classrooms (children mean age was 4 years)
were selected and observed during the summer term. Each classroom was visited 8noes4 allowing for a
representative sample of cognitive/learning activities.

Instrument:

Wal LIWMAY3IU oYdziyaAOlz .fFGOKF2NR 3 . IFAYS&as HWAnuT HANCO
groupings per classroom as children undertook learnirtiviies. Each map provided grodgvel summarizes of:

those involved in learning activities, types of activity, level of cognitive challenge and interaction. Groupings observed
Of SI NI &8 RATTSNEBY iohehtédS(@efinedSad & @dbiging & iidfeh D $blisrtook an activity with

0KS (Sl OKSNJ Lidertes'y(dgiops binddRtookPaOtiakerRstructured activity mainly without teacher
presence). Within each grouping maps also identified: grouping size, gender and friendship compuogition;
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 inferentiatatistics (Pearson Chi Square Analyses, Anova) to assess differences between groupings.

FINDINGS:

Teacherand childoriented groups:

Observations found a clear distinction between teachand childoriented groups. Teacher groups displayed an
inclusive mix of sex (boys and girls) and friendship (friends and acquaintances) and were composkdholdéen
interacting with the teacher on teachearssigned tasks. Child groups worked either individually or in sma) (2
groupings and were homogeneouslgneposed of boysor girlsonly and were friendsnly while they undertook
teacherassigned leaning tasks. Analyses found that children undertook their cognitive/learning activities in separate
pedagogic worlds; a teacheriented world being interactive ahinclusive and the childriented world being active

and exclusive.

Interaction/communication:

Communication differed by teacheand childorientation. About 38% of teacher and child groups exhibited joint
interaction with communication. Scaffolded imgetions were most likely in teacheriented groups. 35% of activities
exhibited parallel interaction. There was a high proportion of solitary activity without communication exhibited only in
child-oriented groups.

Activity:

Teacheforiented, inclusive grups undertook activities associated with preparation for entry to schooling-{rigial
cognitive challenge). Chilatiented, exclusive groups undertook sditferentiated activities; this exclusivity was also
associated with different activities for malené female groups and different levels of cognitive challenge. Boys
undertook midlow 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 preschooling 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/learnng time is directed by teachers but undertaken without the presence of a teacher. Mapping of
cognitive learning activities of 4 yealds revealed much action and interaction within their groups, but these
activities took place in two (separate) pedagougiorlds which characterized both England and Italy. The teacher



oriented world was interactive and inclusive; groups composed-8fcBildren who worked with the teacher and
included boys and girls, friends and acquaintances. Teamiemted groups undedok midhigh cognitive activities
oriented towards preparation for entry to primary school. The chiligénted world was composed of groups that
undertook teacher structured cognitive/learning activities; these groups were interactive but were limiteckiarsd
characterized by homogeneity of sex, friendship. Ghildnted activities had different gender orientatiomsgirls
pursued school preparatory activities and boys pursued scripted actions with toys and manipulative objects. Gendered
activities wee also differentiated by level of cognitive challenge.

28 SELXFAY fSENYAY3I SAGKAY AyOtdzaAdS yR SEOf dzaA @S LISF
28 y2GS GKIFIG O023yAlGA@GSktSENYyAyYy3 | Goiahediranhedts butgchildt@’'s dzy RS |
AYGSNY OliArAz2ya 6SNB WYSRALF(GSRU oalult Grdfchildgedd giotips. M&&¥eh ¥sSR 2 N
most preschool children spend their cognitive/learning time away from the presence of a teacher, we tstigdes
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-schal learning experience can be made more inclusive.

PAPER PRESENTATION

Studying the quality of communication in emerging seifanaging student team companies over time

Johanna Poysa@arhonen, University of Jyvaskyla, Finladan Elen, Katholieke Univegsit Leuven, BelgiumPasi
Tarhonen, Honeywell Inc., Finland

This paper looks at the development of the quality of communication iansaifaging student team companies over

time to better understand how relatively large student teams (n29% graduallydevelop. 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 ctapilggi 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 cobination 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 signiimit patterns of interactions over the process and how these different patterns
unfold in micralevel 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 orepent 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 knowitsttgve
work organizations are establishing teamwdrksed working models and less hierarchical, -se#fnaging working
practices (Knights & McCabe, 2003). The-selhaging work team can be characterized as a collective that has the
authority to decide how members' efforts will be organized, monitored and matidg accomplish the team's work
(Hackman, 1995; van der Vegt, 2010).

This research examines three emerging, -seiaging student team companies {gperatives) within a business
school context and specifically looks at the development of the quafitcommunication in these teams over time.

The aim of the study is to better understand how relatively large teams ¢(t€)1l6gradually develop. This
understanding may be used to coach (beginning)}msahaging teams in their learning process. In the gtughifting

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 umpdictability 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 foauggion 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, collectgltar 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 mettod 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 (pivdly/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 mountiféérent pairs of variables was calculated and



compared to ratios of high medium and lowperformance teams as identified by Losada (1999). This first phase of
analysis marked each code with a time stamp. Second, the data was aggregatednmnates intervals and time

series analysis was conducted on these data. Thenainate 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
changesn the patterns of group interactions, the data were processed further by using statistical andeimes

model identification methods (statistical process control, see e.g. Wheeler & Chambers, 2000; Oakland, 2002). The
aim was to identify statisticallgignificant 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 undersid 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. Graneheimdnan, 2004).

The results showed that in all the three teams the quality of communication in regard to the interpersonal dynamics
stayed relatively identical (mediuhevel) over the measurements if compared to Losada's (1999) classification into
high-, medium and lowperformance 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 positvor 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 partiaidy with the beginning, selfrganizing teams' functioning, such as the
processes of coordination and selfganization (e.g. Druskat & Pescosolido, 2002), and the miaatices of power

in peerled teams (e.g. Davis, 2008). The results enabled accunfdemation of the significant patterns of
interactions over the process and how these different patterns unfold in méwel in teams. This may be helpful e.g.

for teachers/team coaches to craft targeted support and interventions for teams e.g. tgateitor prevent negative
incidents or series of events to occur in the consequence of team development.

References

Arrow, H., Poole, M., Henry, K., Wheelan, S. & Moreland, R. (2004). Time, change and development: Temporal
perspective on groups. Sth&roup Research, 35, (1),-185.

Fredrickson, B. & Losada, M. (2005). Positive affect and the complex dynamics of human flourishing. American
Psychologists, 60, (7), 6B86.

Davis, C. (2008). Dueling narratives: How peer leaders use narratiarte fneaning in a community mental health

care teams. Small Group Research, 39, (6);7276

Druskat, V. & Pescosolido, A. (2002). The content of effective teamwork mental modelsrraisatfing teams:
Ownership, learning and heedful interrelations. HumRelations, 55, 28314.

Graneheim, U. & Lundman, B. (2004). Qualitative content analysis in nursing research: concepts, procedures and
measures to achieve trustworthiness. Nurse Education Today, 241105

Hackman, J. (1995). Saifinaged teamdn N. Nicholson, R. Schuler, & A. van den Ven (Eds.), Encyclopedic dictionary
of organizational behaviour, p. 5812. Cambridge, MA: Blackwell.

Knights, D. &IcCabe, D. 2003. Governing through teamworking. Gender and team tensions. Journal of Management
Studies, 6, 1589619.

Losada, M. (1999). The complex dynamics of high performance teams. Mathematical and Computer Modeling, 30,
179192.

Losada, M. & Haphy, E. (2004). The role of positivity and connectivity in the performance of business teams.
American Behavioral Scientist, 47, (6), -745.

van der Vegt, G., Bunderson, S. & Kuipers, B. (2010). Why turnover mattersnrasatfing work teams: Leangj,

social integration, and task flexibility. Journal of Management, 36, (85)-1188.

Oakland, J. (2002). Statistical process control. Oxford: Buttervwdethemann.

Wheeler, D. & Chambers, D. (2000). Understanding statistical process contralillindgnnessee: SPC Press, Inc.

PAPER PRESENTATION
Individual and group level expressions of social skills as predictors of satisfaction & performance
Michele Notari, PHBern, SwitzerlgriBhumgartner Adrian, PHBern, Switzerland

The study looks foempirical answers to the following question: To what degree arera&fl individual social skills

YR GKS RAAGNAROdziAZY 2F &a20Alft alAtfta oAGKAY € SkENYAY:
performance and quality of collaboratiori?ata 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 grolps (L55 teacher training students) revealed the



following results: Selfated social skills on the individual level were for the most part-significant predictors for the
satisfaction with group performance and the quality of collaboration. A diffepécture 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 betterciyas 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 identifyp&ically 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 dependextivadual skills as on the skill
configuration within the whole group. In our own study, we have chosen a prbgsetd (PBL) learning curriculum as

a context to analyze collaborative learning processes. In PBL learners have to organize themselvesups a g
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 projelzased learning setting?

What configurations of social skills within learg 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 (tl)ased#ssing vasus 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.

Selfassessment of individual social skills (t1)

The questionnaire contained 16 sedfferential statements which students rated on a feaoint scale (totdly agreeg

do not agree at all). The 16 statements were reduced to five factors using principal component analysis. The five
FILOU2NER SELXIFAYSR ccodz 2F G201t GFENAFYyOSo 1ttt FI 002N
exchange 0B Y (i A2y O0A®PSd o6SAy3ad 6fS G2 O22LISNIGSTI O2YLINRY]
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
NBalLlRyairoAft AdASas OfFNARGE 2F SIFRSNBKALIX Ydzida t &dzLJLl2 |
four-point scaé (totally agree; 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 satisfactioqualitly 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 (meaniabskill) + 202 (SD social skill) +?03 (interaction mean x SD) +u0
?1=?10+ul

The social skill expression on level 2 consisted of group members average skill level (mean), variability of skill level
within groups (SD) and the interactiontiheeen 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 (BX8, p =.065) and students high in assertiveness thought they had been
less capable of bringing their ideas into the project (8%, p = .009).

Configuration of social skills within groups as predictors téfsation 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 {B7#, p = .048) and a clearer division of
responsbility (B =2.32, p = .061) than other groups. Other meaningful effects were found for prosocial behavior and

f SFRSNEKALI)Y DNRdzLJ YSYoSNDa a-RGdA @ F L0odsji ardl yivith dhe (efliciericdS NIF 2 NI
collaboration (B =2.02, p = .033) itower when prosocial behavior within the group is high but heterogeneously
distributed. At the same time these groups show a clearer division of responsibilig2 @=p = .030). Groups high in
leadership skills (irrespective of the distribution ofstiskill) 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 goup 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 collaborationhi§ is evidence for the contedependency of social skills (Rdsesnor,

1997), i.e. whether a specific social skill is beneficial for collaboration in pimgsed learning depends on the group

2yS Aa LXIFOSR Ay FyR 2gfouginie®bers.2 OAlf alAftfta tS@Sta 2F 2y
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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, pgrtextual, collaborative, available hands, 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 processeghaf 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, angrtiup's product was satisfactory; however,

the students encountered difficulties that should be taken into account during the planning ch¥¥ikted teaching.

The results reveal variance among the learners due to differences in their mother tongué¢heindcultural
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 thngsar research of Wilkassisted teaching. The Wiki environment is interactive,
cooperative and multimodal, enabling collaborative writing of texts among participants, as well as-pllofvthe

written product's devebpment 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 irdocount: 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 efdeahnaracteristics 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 years22097 Most ofthe 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 stawork 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 énsaibject of study in the course; d) to develop

a motivating group project. The task: The task in the three courses was idertbcarite an entry about a selected
topic, connected to the literary work studied, relating it to entries written by collieay supplementing or expanding
them. The tasks differed in the following preconditions: the way the topics were chpbgnthe lecturer or by the
learners; the levels of involvement in the processes of assessgraete recommendation to assess colleagugork

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 speakingsteamhle
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 andhe 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 diarg) 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 thewvglopment 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 exansiseertain 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 satisfamt 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. Comsnewttten 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 Stesrsegofyou

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
perceptionof 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 learngnand 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 theitleagues' 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 thel@aaters 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 interpretiiregdanore 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 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 Environmentsintegrating Virtual and Actual Sites for Teaching
Ken Stevens, Memorial University, Candgiarbara Craig, Victoria Unis#ly, 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 commuties. 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 teachdoglay to network and collaborate beyond their institutional walls (Granic,
C'ukusic & Walker, 2009; O'Brien, Vafghins & Qualter, 2008). Research on rural and urban learning networks is
based on the convergence of two conceptual frameworks: (i) opehcdosed 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 tgastdriearning 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 wath virtu
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 traditionateacher education, focused on single classrooms, to open learning environments that
include both intefinstitutional teaching and learning and local and global community engagement. The two
frameworks will be interpreted within a matrix of conceptual, pgdgical, 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 duplitat 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
acepted 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 acarhically 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. Ndigital 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 neeapfpointing 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, physassatabms 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 prrts, 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 creatdemuically and administratively integrated
educational structures that support traditional, osite teaching and learning, can be conceptualized as "horizontal
integration” (Stevens & Stewart, 2005). By extending this model at the local or communityhi®eegh 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 anddearnin
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 implicdons 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 ¢éhbasis 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 advantagesgodgaging 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 dshbat 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 approachésaasness

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
discussiontiat will inform current and future research.
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TanjaEngelmann, Knowledge Media Research Center, Gernfaigdrich W. Hesse, Knowledge Media Research
Center, Germany

The present experimental study focuses on two problems occurring in compupgrorted collaborative learning
situations: First, it has been empirically proven that groups mainly discuss shared information, that is, information that
is already known to aljroup members, while unshared information, that is, information that is known to only one
member, is often neglected. However, such unshared information could bedéskant. Therefore, taking unshared
information into consideration should be fostereB8econd, 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 approackofeng these two
problems is introduced which provides the group members with the collaborators'-kreiavledge structures and
underlying information by means of digital concept maps. The study compares 20 triads with spatially distributed
group members hiat had access to their collaborators' meétaowledge 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 discusshamed 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 boo#itors’ meta
knowledge is not sufficient to increase compugmpported collaborative problersolving. These results are discussed
with regard to the results of comparable prior studies that had provided the group members additionally with their
collabomtors' concrete taskelevant knowledge.



Collaboration over distance becomes increasingly important. However, comgpupgrorted collaboration still causes

a lot of problems. Beside all the problems occurring in group situations, the group membersaéstohdeal with
problems of computesupport. 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 thatis 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 beelasknt.
Therefore, taking unshared information into considéoatshould 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 stadyifferent approach was investigated that
makes the collaborators’ expertise salient by fostering awareness regarding the collaboratorskmoeiedge
structures and underlying information.Second, not knowing what the others know causes collaboraildanms
(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 hascass 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 skisbwledge, especially for newly formed groups
participating in a computesupported 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 itsyimgiénformation 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' rketavledge 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. fidiere, in the present study, a tool for fostering awareness
regarding the collaborators' metenowledge structures is investigated with respect to its effect on computer
supported collaborative probleraolving.In the present empirical study, 20 triadshwépatially distributed members

who had access to their collaborators' métaowledge 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 spce 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 kwigach 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 inforimatio
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 informath, 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' metknowledge structure and underhg 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 collaboratdraraths
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 nosufficient to foster computesupported collaborative probleraolving. 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 creatitigeir 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 strateggrding 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' sretavledge in ordeto increase

group performance in computesupported collaborative problersolving tasks. These results are discussed with
regard to the results of prior studies that provide the group members additionally with their collaborators' concrete
taskrelevant krowledge.Further analyses and studies are planned for finding the reasons for why knowing the
collaborators' metaknowledge is not sufficient.

Engelmann, T. & Hesse, F.W. (2010). How digital concept maps about the collaborators' knowledge and information
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PAPER PRESENTATION
In quest of a framework for blendinghysical and virtual manipulatives in science experimentation
Georgios Olympiou, University of Cyprus, Cyptasharias Zacharia, University of Cyprus, Cyprus

In this study we aimed to investigate the effect of experimenting with Physical Manipulati®d3, 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-post comparison study design was used for the purposes of this study
that involved 70 paitipants 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.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 ingaiignted curriculum mategls 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 uldgings (virtual
apparatus and material that exist in virtual environments, such as comymateed simulations) could be combined in
order to enhance students' learning through science experimentation (Authors, 2010; Jaakkola et al., 2010). The
purpose ofthis 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 affordars¢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 combinatib®M 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 Phygic$ndoiry
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 assigrd 24 students to use the blended combination. The students in all conditions were
randomly assigned to thremember groups as suggested by the curriculum of the study. Blending PM and VM was
based on each mediums' unique advantages/affordances that vaemtified 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 expesitaending 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-Matu@lptilab (see

Figure 1; Hatzikraniotis et aRP07). 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 houe. fiihe-on-task was the same for all conditions.
INSERT FIGURE 1 ABOUT HERE Previously validated conceptual tests were administered to assess students' conceptu:
understanding before, during and after the study (see Figure 2). All tests containeebndesh 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) omey ANOVA for the comparison of the pretest scores of the three
conditions on each test, and (b) omeay ANCOVA for the comparison of the posttest scores of the three conditions on

each test. The qualitative data alysis 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. Boiaftjursteid
pairwise comparisons sugded 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 analyzisfirmed 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 uddesfded 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 ordeto include blended combinations of VM and PM.
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Chaining single versus dual format representation to improve mental model building from animation

JeanMichel Boucheix, University of Dijon, LEBNRS, Frang®Richard Lowe, School of Education, Curtin University,
Australig Dian Kemala Putri, University of Djakarta, Indonesia

The goal of the experiment presented in this paper was to test whethettahenodel building from animations could

be improved by using external simplified representations of the dynamic process, such as static key frames are in
STFSOG wavl fft &L@idf1998) WeeRainad $imiMr2oKdjfférént/pairs of represtions 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 fothe 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 stagen. 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 secomibwerthe 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 postests indicated significantly higher mental model scores the dual foweegions 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 processingntands. Johnsoehaird (1998) argued that in order to be manipulable in working
memory, mental models need to be "simplified representations” or "sisdle models" of the external world. The
experiment presented in this paper examined whether the buildifignental 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 tatluepiey steps of an



animation (e.g. Kriz & Hegarty, 2007; Arguel & Jamet, 2008; Rebetz, & al., 2009; Béétrancourt & 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 anipulated 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 compareegath 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 presentattidre 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 mentalweodel
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 makingnferences 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 animatiamould 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 sifigtenat conditions, there are no such opportunities to

'test’ the firststage 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 duidrmat and two singldormat 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 mechanis 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 movementepbstas a direct measure of the recall of the

local motion of each component. On a singletpie 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 thpperation. 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 eatdspogest andnental 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 pesists, 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 e 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 extefoemat presented sequentially were more
efficient than single format. "Smadlcale 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, eykitigacecording will be

used in order to investigate how learners "weskth" dual versus single formats.
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Emotional effects in multimedia learning
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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 motleatioimg
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 mediaing 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-de&ign, using both a mood
induction procedure and the design dfe 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 nenbaffected 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 nydiatused 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, & Brynken, 2010).
Emotional factors however, have so far largely been neglected, @thohey have been shown to affect cognitive
processing and problem solving (e.g., Bless, 2001; Isen et al., 1984). The cogotithra¢ional model (Pekrun, 1992)
further predicts learning effects of emotions that are mediated by cognitive and motivatioeahanisms 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 explorehe effect of an aesthetically appealing design on learners' emotions, and the effect of
emotions on motivation and learning. In accordance with the cognitietivational model on the effects of emotions
(Pekrun, 1992), we further introduced learning stgy use and taskrelevant 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 leaasikgoy
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 posive 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 treatmegroups: 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 ammunization 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 staitem-scale to assess intrinsic motivation, 23 items for
learning strategy use, 15 items on tdsielevant thinking as well as a learning test including comprehension and
transfer tasks.

Procedure
After a short instruction, the participants weregsented 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 intrinsitvatmn-, learningstrategy and task
irrelevantthinking-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 wemgresented 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 scafes film, after learning) of each experimental group showed that
externally induced emotions decreased over time (RENID: F(1, 29)=26.57, p&eta;3=.48),
an aesthetic/positive design helped to maintain positive emotions {B&R F(1, 30)=2.08, p=.16),



positive emotions were induced by the aesthetic design of the learning materiatgMiEBDF(1, 29)=5.57,

p=.03, &eta;3=.16),
the control group remained at a neutral emotional level (F(1, 29)=.85) p=

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(1,911 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
presentedwith a neutral design. Further, a second tfiextor 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 thie 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 tadkelevant thinking. Further, multiple regression models indicated an effect of these variables
on comprehension and trafier. 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 appdebrning 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;&8tlses are going to provide insight

in mediating factors beteen 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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Effects of Gaps in Worked Examples on Motivation and Complex Skill Acquisition in Medical Education
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An important competence of medical doctors is the communication with patients, especidiieaking 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. \Wartked
examples have been broadly applied to support acquisition of applicable knowledge and learners are usually highly
motivated to learn with workeebut examples Research has shown that especially-egfflanations during learning

with workedout examples are related with learning. SeMplanations have been successfully triggered by adding
gaps into the workeeut example and ask learners to anticipate the netaps. Videos can be used as worked
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. Weedxidmin

effect the completeness of videlmased workeebut examples (complete vs. with gaps) on knowledge acquisition,
motivation and complex skill acquisition regarding BBN. We found a positive effect of thebaded workeebut
example in general on metition but not on knowledge acquisition. Furthermore, students that worked with



incomplete workedout examples (with gaps) were significantly better in the complex skill of BBN than those who
worked with complete workegbut examples.

An important competene 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 nbé 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 penftine learned skill. Medical doctors who

feel high anxiety or shame regarding BBN may rather try to be quick and superficial instead of prudent.-gbrked
examples have been broadly applied to support acquisition of applicable knowledge and learnessiahg highly
motivated to learn with workeebut examples. They can serve as expert models and are especially helpful to enhance
problem solving skill when combined with seKplanations (Crippen & Earl, 2007). ®adplanations can be
implemented in gapswithin incomplete workeebut 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 workegbut examples enhance knowledge acquisitaond selfefficacy under certain conditions (Renkl,
1997). Videos can be used as wori@d examples especially when no predetermined solution is available because
diversity is demonstrated with complex content in context (cf. McLaren et al., 2006). Howewether workedout
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 videased workeebut examples (complete vs. with gaps) affect
knowledge, complex skill and motivation in the context of medical education?

Method

In a onefactorial prepost design we implemented a viddased workeebut 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 BB 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 violsed workeebut example that lasts 11 minuteshi$

video showed a simulated BBN situation where a medical student in the role of the doctor delivers a cancer diagnosis
G2 + LI GASydoe LG é61a &aS3IYSYiUSR Ayid2 wmm SLIAaz2RSad C2NJ
acting according tthe 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 soletioners were
asked to compare their procedure with the solution suggested by the expert.

Dependent variables. BBNlated motivation was measured before and after the wordeed example using four

items with a 5point Likert scale with sufficiently higieliability. Knowledge regarding BBN was measured before and
after the workedout example with a videtbased test. In this test, the learners watched three vithesed examples

without instructional explanations from two different simulated BBN casegneeawere 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 dffects of
different BBN cases westandardised 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 dgnosis 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 s@&hbeased on the SPIKES. Iataer 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 vidbased workeebut exampé on BBNelated motivation. No effects of
the completeness of the workedut examples were found. With respect to knowledge acquisition we did neither find
an effect of the workeebut example nor an interaction effect with completeness. The completenadsahpositive
effect on complex skill acquisition with respect to BBN. Learners who learned with gaps in their wotledmples
showed a significantly higher skill during the BBN simulation in the transfer scenario with the SP.

Discussion



Our results povide evidence that videbased workeebut 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 workedt examples facilitated thenotivation and skill regarding BBN. The gaps increased this
effect regarding the skill, which might be due to the usage ofesgifanations. Finally, incomplete vidéased
worked-out examples seem to be a good preparation for simulabased learning ith SP.
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Interactivity in multimedia learning: Using the INTERACT model to structure and inform research
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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 &;, R80kl & 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 & RiemppT\2004
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). Simitly, 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. Thadgrated 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 comizooan 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 prifmifles 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 impove 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. Fidsfinitions 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, 20@6eno & 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 interdepeowigunents 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 asvodel 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 definitons, 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 folis:



Interactivity in the context of computebased 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 & Mid&33)ulgome

recent approaches, though considering the learner, continue to emphasize the medium rather than cognitive
processes evoked (Moreno & Mayer, 2007; Kalyuga, 2007). Although Kennedy's-feaused model of interactivity
(2004) stresses both bekioral and cognitive activities, it is not faaching 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 loofhe 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 beeegrdted 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 INTERA@odel

The Inegrated 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 variés, 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 Figue 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
sysem 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 previoundings as well as to guide future research on interactive learning environments. For example,
the most commonly discussed types of interactivitgarner control, guidance, and feedbackan be understood
and illuminated using the INTERACT model. Finallya 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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Knowledge and Clinical Decision Making by Novice, Intermediate and Experienced Midw
JIl Scevak, University of Newcastle, Australarida Ambler, University of Newcastle,stalia

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 stught 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 thedgturhe 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. Norparametric statistical tests (Wilcoxon Signed Ranks &riM&hitney) 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 midesiganore

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, implicabns 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 effectivewifiety 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 mucticaitt® 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, Bal & CohefMansfield, 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 dattor 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 knowledgeictiures amongst expert and novices accounted for the
differences in the quality of their decision making (Freeman, 2003; Simpson & Know, 2008iurgx 2002; Danerek

& Dykes, 2001). The relationship between the quality of knowledge structures antyqfatiecision 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 todiscriminate 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 bknean, with both experts

and novices recalling legsformation than intermediates. Experts reasoning was based on higitakar propositions

2NJ WSy Ol LladzZA F iSR Ot AyAOlt (y2é6ftSR3IASH 6KSNBlIa y20A0S8a
elaboration. Rikers, Schmidt & Boshuizen (2002)ndothat 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 researchbbas 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 tgplafa

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 knowdédge 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 frequeicounted and noparametric tests (Wilcoxon Signed Ranks

Test & ManAWhitney 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 deeis#&img 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)Inorma
vaginal delivery assessment. Student midwives were classed as novices at the beginning of their training and as



intermediate at the end of their training. Intrsubject performance was examined to analyse the changes in use of
prior knowledge and decisimmaking 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 midwiveere 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 quaptyoofkknowledge 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 improigalcli
decision making in midwives the aim of the curriculum should encourage the development of-structlired
knowledge base in the context of midwifery through the process of critical reflection.

PAPER PRESENTATION
Academia as Multiple Workplacefelocation, Relocation, Relocation
Lynn McAlpine, University of Oxford, United Kingdom

Increasingly PhD graduates who imagine traditional academic positions are unable to find such jobs; they end up in
fixedterm appointments as posdoctoral fellowsor 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 umdgeisithe UK during 2068010. A
biographical identitytrajectory perspective results in a rich portrayal of wdife intersections and the role of fe
locations as integral, yet disruptive, to their academic work.

Purpose

This paper examines longitucilty the workplace experiences of social sciences-goss and researchers hired on
other's grants. It raises questions about the leegn impact of the increasing fragmentation of academic work.
PerspectivesLike others examining academic experienchg€lq 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 \itlir@simagined 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 physiaaitsdiBilett,

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 diffeent points in time. These participant narratives could then form the basis for reseatohstructed
narratives that amongst other things: made connections between events; represented the passage of time; and
showed the intentions of individuals (Coult&rSmith, 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 approximaiaky year after data collection began. In the
following year, a similar cycle was repeated. Researgbeerated case narratives were constructed through
successive reeading of each participant's multiple accounts; these case narratives preserved thee ue@ures
constituting each identityrajectory through time. Then, these case narratives weraead seeking emergent
themes, with reference as appropriate to the original participant accounts.

Results

While intellectual passion and waotife 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-{15 years). Retations 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 doingrebsm 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 antd 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
guestions as to the lorterm implications on knowledgeonstruction of fixeterm academic work.
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The topic concerns the development of career guidance practicésnaiigher 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 ittenge 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 "horimo 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 qoastare 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 studemtse fquestions 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 horizoastfon. 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 knowlegigaess

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 genel. 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 markgbb 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 pedagogicaletstdnding 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 impédtleaisk 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 questionad®. 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 bothlimit and enable our understanding of the possibilities of career choices we can make. The work of Savickas
and his colleagues (2009) also bringsliifieg, holistic, contextual and preventive dimensions to the development of

the model.In addition to thendividual 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 rébat 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 stwoekiife 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 degatopf 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 tothe 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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Learning Of Medical Expertise: Development Of Conceptual Comprehension And Clinical Reasoning Skills
Mirjamaija MikkilaErdmann, University of Turku, Finlankbna Ahopelto, University of Turku, Finlartenna Vilppu,
University of Turku, FinlandMari Murtonen, University of Turku, Finlané&rkki Olkinuora, University of Turku,
Finland Pekka Kaapa, University of Turku, Finland

The purpose of this study was to investigate, how medical students develop their compiehend 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? 3owdis the level of biomedical understanding related to the clinical reasoning skills? The
participants of this study were 119 medical students. A prepestttest-design was used. Students were investigated
during their first and second study year. Oursults 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,asitéerial 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 highestiacire

clinical reasoning task and vice versa. Our study will enhance theoretical understanding of the longitudinal
development of medical comprehension.
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Promoting selfregulated learning strategies by webased journals in medical studies

Kristin Schmidt, University of Freiburg, GermaApndreas Lachner, University Gottingen, GermanySabine Rey,
University of Gottingen, Germanjoern Stucke, University of Gottingen, Germa@grnelius Froemmel, University
of Gottingen, GermanMatthias Nuckles, University of Freiburg, Germany

In this study we investigated thpotential of webbased learning journals to encourage gsefulated learning in
medical studies. The study is a part of a joined interdisciplinary research project of the department of medicine at the
University of GRttingen and the department of Educa#ibScience at the University of Freiburg. A key element is the
implementation and evaluation of a wdtlmsed learning journal. Learning journals are a method to reflect on one's
learning processes and learning outcomes during the course of, for examjgetuae or seminar. In our present
study, we contrasted two different versions of wbhsed journals: a metacognitive version encouraging the
application of metacognitive strategies and a cognitive version stimulating the elaboration of learning co@ents.
medical students produced several journal entries as follpwvork to a fourweek medical course. They were
randomly divided into one of four different conditions of a 2 (metacognitive journal) x 2 (cognitive journal) quasi
experimental design. Resuléhowed 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. Usingowsased journals in medical education seems to be promising to
stimulate beneficial strategies involved in sedfjulated learning.

Introduction

Selfregulated learning is the ability to control and influence one's learning processes positivelieafiners 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).
Selfregulated learimg 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 tinical symptoms and practical experience. In order to master these manifold
and complex demands, medical students need high competences-regalated learning.

In this presentation, we present a joint interdisciplinary research project of department of medicine at the University
of GRttingen and the department of educational science at the University of Freiburg, in which we investigate the
educational potentialof 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 isveb-based journal. It encourages students to adopt-segfulation

to their learning processes. In the first phase of the thyear project, different versions of the wedmsed journal will

be implemented and investigated by gquasiperimental field studyesigns. In the second phase, medical students
will be offered a training in setegulated learning strategies in addition to the wbhsed journal. It will be
investigated whether combining indirect strategic support in terms of the -bated journal Wi 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 applyresgilflated learning strategies.

Aganst this background, the present study focused on the comparison of two different versions of thbaset
learning journal: a metacognitive version and a cognitive version. This comparison was inspired by the observation
that different conceptualizatios of journals are discussed in the existing research literature (see, e.g., Nyckles, Hybner
& Renkl, 2009; Schmitz & Wiese, 2006). The metacognitive version provided medical students with prompts for the
planning of learning goals as well as for the maniip 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 medicé topa 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 thdgiloieto a
layperson.



In our present pilot study, the main research question was, whether the two-vasled 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 webased journal.

Methodology

Participants were randomly divided into one of four conditions of a 2 (cognitive journal) x 2 (metacognitive journal)
quasiexperimental design. We asked the students to writeoarfjal entry once a week during the learning unit
"ophthalmology and otolaryngology" that lasted about one month. Eigitystudents of medicine with an average

age of 24.89 (SD=4.25) participated in the study. They were in the fourth year of their hegllication. 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 Likgpe 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 medeeognitive 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 strategieseand th
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 resultsofn 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. Maofthem 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 multigheice qestions.

Conclusion

In summary, these results suggest that wadsed 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 o#tr hand, the results also show that introducing a wesed 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 usefpécigly to inform the students about the advantages

of deeplevel learning strategies in acquiring sustained and applicable knowledge. Also, offering training interventions
for the lecturers could be fruitful, for example, to inform them about alternatigsessment methods that (compared

to multiple-choice tests) are more compatible with debgvel learning strategies.

PAPER PRESENTATION
ICT Pedagogy for Multigrade Schools: Modernization of an ancient school type
Andrea Karpati, UNESCO Centre for hétlia in Education, Hungaryal 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 tiperiod. 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 developmermrvaf [€fsupported

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 gmudliscussions with school principals, local stakeholders and selected
students and results of experimental teaching documented in lesson plans, teaching blogs and teagpbefslies
revealed significant changes in methodology and professionaljpeaiéption 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 plewreout. 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 learningonditions and teach students as a miage, multiskills 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 rbsettlements 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 disciplinetfferent 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 Hungariarational assessments, the knowledge level of pupils in small village schools with a
staff of 23 primary educators is significantly lower than the national average (Imre, 2009). The integrity and self
esteem of small villages are closely linked to thedeosts, therefore, between 2000Z009, 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 eXecisd ECT 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 arlowledge 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 Websalditions. (Karpati and Munkacsy, 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 (collaborativeopttprand
performances, development of lesson plans and digital teaching aids) in a trialogical relationship was introduced for
in-service teacher education.

A new type of IGSupported learning environment was set up where collaborative microworldgp(gatice, creation,
assessment and communication) and individual learning spaces were interconnected. Dibaiptidecurriculum for

grade level teaching was replace by integrated arts and science modules that promoteehgeultinultilevel,
interdiscigdinary learning.

First, the new learning infrastructure and methodology was piloted first with 21 schools (a stratified sample of the
605 Hungarian Multigrade institutions). Prand 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 teacherspertfolios. (Karpati and Dorner, 2009, 2010) In the second iteration, student
performance was assessed. (Resuwlill 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 theuative, progressive school (lloméki 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 sustaihbdel

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 24 teachersleadership is naturally distributed and village inhabitaqtparents, business owners,
political leadersg are actively involved in shaping the fate of their only cultural institution beside the church. The
principal acts as a catalyst, peacemaker and agan of change. Computer supported communication and information
sharing helps shape and structure often emotional and contradictorytiaéace encounters.

C. The culture of knowledge work in the school

Shared knowledge practices include regulaaibstorming 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"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 issuealliMultigrade 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. Surprisitoglgnts' 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 suwrey, professional isolation was mentioned by teachers as a major burnout factor. In thqmost
survey, members of the Gardonyi Network perceived themselves as part of a community of practice. One year later,
the community is still active and supportsydlugh 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 wendlyaileveloped 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 theiinigamvironment through

ICT applications, profoundly change curricula and methods to suit their special learning conditions. Students should be
taught as a multage, multiskills community and not a set of clashing grade level classes imposed upeotkacim

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 schoolgresent 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, Finjd@ieémuValtonen, University of Eastern Finland, Fintand

Mikko Vesisenaho, University of Eastern Finland, FinRadLan Wang, University of Nottingham, United Kingdom

The aim of the work reported in this paper is the use of improvisation and ICT as sébidlaproving the transfer of
alAatta Ay €SENYAYyId LYLINRGAAIFIGAZ2Y A& F LINROSaa éKFd O
with the problem of how to cross boundaries between formal and informal learning and learnidgfenent
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 ofdheelhearsed patterns of learning
OSKIF@A2dzN) GKFG YAIKG K2fR £ SFNYSNB o6F O]l LINRBFSaaraAz2yl ff¢
WgKIGU 2F ESENYAYID/ 2YYdzyAOFGAYy 3 Y2NB STT8Giedpan8iige > O2
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) amethod 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 cresstoral 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 efectidS KA Ot S 2 NJ WOl NNA SNH F2NJ
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 Dnmatibn and Communication
Technology Research Group (Tietotekniikan opetuskaytf3n tutkifausehittamisyksikkR) (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 coinddence 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) texbased and audievisual 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 impsation 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 (constructivisin Or they are taught directly what to do and given limited latitude to take the risks with
fSINYyAYy3Id 9AGKSNI gl &z fSINYSNE NS dzyf A1Steée (G2 LISNF2N
passively playing out the roles they haveeally 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 theYler Wdzy a ONX LJi SR f SI Ny Ay3d (G2 RSaONROGS
They argue that both teachers and students are essentially improvisers and performers. Improvisational performance
in learning is the key to creativity, and fitgning creativitybetween 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 environnieme 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 thealhielirsed patterns of Erning

OSKI @A2dzNJ GKFG YAIKG K2fR fSEFENYSNBR ol Ol LINRPFSaaA2yl ¢
WgKIFIGU 2F ESENYAYID/ 2YYdzyAOFGAYy3 Y2NB SFFSOGA@Stes O2:
and buildingwith 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 provisations 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 cresstoral transfer of skillgia 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 pedagogistsaadies 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 compwgaised representations
James Aczel, The Open University, United Kingdomathan San Diego, King's College London, United Kingdom

This paper examines how learnéngeract 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 repradions. The study reported here looked at problewlving

using concurrent mathematical representations (numbers, graphs, algebra). For each task, the set of representations
was presented in one of three instantiations. These were: Static -fmaving, nam-changing, nosnteractive);



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 unobtrusivackyeg

device and screen capture software; keyboard and mouse actions were logged automatically; utterances and gestures
were video recorded; and notes and sketches were recorded irtiraal This rich data was analysed in an integrated

way, with the aimof 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 stegic 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 witbpresentations 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-tmaé capture of gesturesnd utterances (Blake &
Scanlon, 2002), eyeacking (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 compamg such data are timeonsuming. Finallg and this is the focus of this papeiit 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 lgsm of learning in terms of the notion of strategic theories (Aczel, 2006) can
provide insight into learners' cognitive processes when using variations in compaged representations. The
representation studyln order to explore the sense that leasnerake of multiple mathematical representations when
problemsolving, a study was conducted in which a set of representations was presented in one of three
instantiations. These were: Static (roroving, nonchanging, nosinteractive); Dynamic (animated,olfowing
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 unobtrusivetegeking device and screen capture software;
keyboard and mousactions were logged automatically; utterances and gestures were video recorded; and notes and
sketches were recorded in retime. A strategic theory approachA number of theoretical explanations for the
difficulties with representations identified in theesearch 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 ofakpatgirest in a given context); they
conjecture "strategic theories" (attempts to address the concerns); and then they subject these strategic theories to
some kind of "erroelimination”, typically a sifting or testing process.Learning then is portray¢efms of processes

of discontinuous triaandimprovement 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 pdicipants' 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 participantsasnoften 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 opresentation (e.g. numbers). Participants were also seen
constructing their own representations (‘representing strategies"). In addition, the eyracking data showed that
participants sometimes constructed representations with their eyes ("imaginingtegties").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 individuappattmier 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.lt was found that the relationships between
performance, strategynd 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 expace 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 repredmns.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 instantiationg Stat interactive instantiations
tended to encourage graphical strategies; dynamic instantiations tended to encourage algebraic strategies. Dynamic
and interactive instantiations tended to encouragerspresentation.More research is clearly needed tottdse

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
Sociaiproblem Solving, Family Background and School Achievement at the agesi®f 8
Laszlo Kasik, University of Szeged, Hundagsef Balazs Fejes, University of Szeged, Hungary

The main aim of the research was to describe the developmental level of-poaidém solving (SPS) at the age of 8,

12, 15 and 18 (N=1146). We also examined the relationship between SPSjntexdat realisation abilities (SIR:
cooperation, competitia, help and leadership), family background and school achievenm@né questionnaire was
adapted (SPS; for children, parents, teachers), and the investigation of SIR was assessed with a questionnaire
developed by ourselves (for children, parents, teachefbese instruments proved to be highly reliable. We also used

a list of variables of family background and school achievement. The relationship between the valuefaofo&&f

children and parents is the strongest in all groups. Based on the taifiales, 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 1B.arfte
relationship between SPSand SlIHactors 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 andvoidance). The SR&tors 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 SH&ctors (with SIRactors, 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 @xistence. According to the wedbktablished psychological view, social competence is a
complex system of various social, emotiortagnitive (both inherited and learnt) abilities and motives (Ridszsnor,
1997). Within social competence soegbblem solving and sockalterest realisation (cooperation, competition,
help, leadership) abilities are very important factors (Fyl3p, 2008 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 wih(@gusec éés Hastings, 2007).
Therefore, their improvement is a major task of institutionalised education. However, it is not known how social
problem solving and soctaiterest realisation abilities develop, and what kind of relationships are betweesdkial
abilities, cognitive area and family background in Hungarian context.

Aims

The main aim of the research was to describe the developmental level of-poaidém solving (SPS) at the age of 8,

12, 15 and 18. We also examined the relationsheépareen SPS, sociaterest 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

Suljects were 1146 children (and their teachers and motheonly 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 fathe functioning of social problem solving was adapted from D'Zurilla, Nezu and M&|ideaues

(2002). This Likettype questionnaire assesses the five factors of squiablem solving: positive and negative
problem orientation; impulsivity; rational pblem solving; avoidance. Soeciaderest realisation abilities were
assessed with a Liketype questionnaire developed by ourselves. Based on the theoretical background- (socio
anthropological, human ethological, social psychological), some dimensioesdeBned 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, bdsideen's own
evaluations, teachers and mothers also evaluated the functioning of abilities. These instruments proved to be highly
reliable (SPS: 0.86.94; SIR: 0.8®.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 (&8, p
Based on the totabPSralues (mean of the three raters), positive approach to social problems is more typicaaf 8
12-yearold children than of older children. On the other hand, the interpretation of the solution of relations and
situations problematic for oneself & 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 mufierspective interpetation, and to take into consideration more solution
possibilities. Decisions and realisations based on emotions are characteristic of #rel 8 2yearold children.
Problem avoidance and postponement of solution is more frequent among tharid 18year-olds than among
younger children.

In the case of total SHRAalues, 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 batie two older and
the two younger groups is significant (p

Relationship between the examined aspects

The relationship between the SR#d SIRactors is significantly stronger with age (r=0;259, p

The SP$actors are influenced the most barhily 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 epredbésh
solving.

In the youngest group, school success (grade average) alsbasys high positive correlation with SR@tors (with
SIRfactors, 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 aodytéad 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 majorthel@dévelopment of
socialproblem 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 dhathers.
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Home Learning Environment and Emotional Development in the Preschool Years:A Child Centered Approach
David Richter, German Institute for Economic Researam&wy;, Simone Lehrl, University of Bamberg, Germany



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 saniational 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 physicaloaggressi
Data are drawn from the interdisciplinary German research study “B#&SThe 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 theifst, second and third preschool year.

For data analyses, the recently developed growtixture modeling (GMM) method was used. GMM allows the
identification of unobserved subpopulations and their different latent trajectories with longitudinal dats. Th
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, thahe development of aggression is not linear and displays not the same pattern for all children as
three different latent classes were identified (“dfhe-low", "al-time-high", and "declining™). In addition to the typical
positive influence factors lé&kbeing 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 weful 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 cruciabt 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 latetahbealth and welbeing (Denham & Holt, 1993;

Robins & Rutter, 1990). Second, emotional competence also supports cognitive development, academic achievement,
and school adjustment through its contributions to social competence andreggliation (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 -sanddional
development. Especially the influences of domsjrecific, more cognitive, aspects of the home learning environment
are rather unclear. Therefore, theresent 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 longitstintsbs with the development and the
educational career of children aged 3 to 12 years. The sample of-3BK8omprised 547 children (M = 3.7 years;
48.3% female; 19.5% migration background) from 97 preschools. The developmental trajectory of shibysical
aggression was rated by preschdeachers at six different measuring points in the first, second and third preschool
year. Items were derived from a German questionnaire, which measures-aoational behaviour of preschool
children (Tietze eal., 1981), and from a German adaption (GRttert & 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 wsetected 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 satisfactopnif@ch'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 backdrdwome and preschool as well

as the formation of educational selection decisions.

For data analyses, the recently developed growtixture modeling (GMM) method was used. GMM allows the
identification and prediction of unobserved subpopulations andittdifferent 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 developgnexj¢atories (e.g.,



Joussemet et al., 2008). Specifically, GMM relaxes the sipgprilation assumption of conventional lategtowth
models. Instead of considering individual variation around a single mean growth curve, the -gnottine model
allowsdifferent classes of individuals to vary around different mean growth curves within each latent class (Muthéén,
2004). In addition, the conditional probability of an individual child belonging to a specific latent class can be
estimated.

For the develpment of aggression analyses identified three different latent classes. The majority of the children
(77.6%) belonged to a class with very low starting values (ml = 0.34, p ml = 1.81, p ml = 2.2 6M$ =

The results show, that socemotional 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 fasttike 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 promaotion.

PAPER PRESENTATION

Theimp®Dli 2F GSIFOKSNBRQ 2dzZRAYSyGa 2y LINAYIFINE aOK22f aiddzRSy
Gwenaelle Joet, Universite Pierre Mendes France, Frédadia Leroy, UNIVERSITE DE GRENOBLE LSER&saate
Bressoux, Universite Pierre Mendegance, France

According to theesearches 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 stients 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 fourtigrade children, we proposed to evakbe 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 othetsyiine 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 researches, educationalists or members of educational systems wonder-p@st) about academic learning
determinants. Although several variables have been shown (for example, students' socioeconomic level, self
perceptions or gender) to be related to students' asl@ment, 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 pormance. The teacher is the main referent for students and the best able to make a
judgment on their abilities. Previous researches on-fdfilling prophecies have shown that teachers' judgment

about their students' abilities had an influence on state 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 oppatufiii learning and

therefore, a better achievement (see Good & Brophy, 2000). Although many of these studies used varied
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beginning of the shol 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 variatiors 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 estimatise impact of teachers' judgments variations on students' achievement.

Participants and procedure:

Participants in the longitudinal study were 373 students in fouthde (CM1). Students were from 24 classes in 18
schools in towns near Grenoble (Frandd).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). Thepletmt 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 tb&npal in French and
mathematics. Each teacher has been asked to rate his/her judgments regarding the academic value of his/her
students, on a Likeitype scale from O (very low) to 10 (very good), for each student in the classroom (e.g. please
assign ascore 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 teachgrjudgments about the abilities of each student (psychometrics properties of the scores
were assessed).

Achievement:

We collected students' endf-year achievement scores obtained at a French and mathematics test in grade 3 and
grade 4. Students' testicores 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, stadents 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 avachievement 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 (8ingnd 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 ttegsdions in teachers' judgments on
students' achievement, in mathematics and French. As our sample consisted of heterogeneougfadetitlasses
across multiple school contexts, we use a multilevel statistical approach (Raudenbush & Bryk, 2002ntovhest
extent variations in achievement could be explained by both indivithval student characteristics and classroom
level contextual factors. Controlling for individual variables, we will include in our models teachers' judgments
variations (i.e.,he 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 yeare 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 variationsachets'
judgments (i.e. whether judgments improve or declines over time) influence students' achievement.

PAPER PRESENTATION

Perceptions of the Learning Environment and Elements of Burnout Among Medical Students

Topi Litmanen, University of Helsinki, Iaimd; Kirsti Lonka, University of Helsinki, Finlasbfie Loyens, Erasmus
University Rotterdam, Netherlands

Medical students experience high levels of distress while studying, which has consequences for tHmingeds

well as academic performanc&he 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 BBED NORIguestionnaire. 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. Reshdwed 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 lackeadstn
indicating that high levels of worry reduce lack of interest. Based on these results, studentlseinglimight be
increased with focusing on their experiences of workload as well as their commitment with future work.

Studying in higher educatn requires longerm 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
(Makinen et al., 2004). Compared to students in otheademic 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 dimemsibornout (Maslach & Jackson,
1981), with cynicism closely resembling lack of intereBhe 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 shadents'
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 FinlameaThge
was 24. 55% of the participants were in their {oimical 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 measuresaspentsl related to student wetleing

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
measued by four items (Maslach & Jackson, 1981) and Lack of interest (the used items were very close to cynicism)
by two (Makinen et al., 2004). Items concerning perceptions of the learning environment were rated-paoirat 4

Likert scale ranging from 1 (not all true) to 4 (totally true), and the items concerning Exhaustion and Lack of interest
were measured on a-point Likert scale with the same scale labels.

Statistical analysis

A structural equation modelling approach was adopted to test thetiaiahips 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 lataiil@arconcerning 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 predited the latent variables Exhaustion (4) and Lack of interest (2).

Results
Analysis of the hypothesized model resulted in a CFl 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 thetructural 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 thatrpeived 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 waitklof 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 satis§iedflected in the negative
correlation between worry and satisfaction.

Theoretical and Educational Significance of the Research

On the basis of the current study, students' wha#ling 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 stagehiadtion. In
addition, the influence of the instructional format (i.e., a ProbiBawsed 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 taities 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 evaluatidjective tests, essatype tests and written
papers. A 66tem 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 testsnweuntered 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 midl960s, students' fituence on decisions affecting university life has increased in many countries,
particularly in the area of instruction. Their influence on academic decisigking was partially generated through
standard questionnaires in which students rated the effemtiess 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 anduatiah. 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 formatiwg tegs 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
testsalso 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 multipbice formats. Zeidner (1987) found that
students prefer the multig-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 agpiate; 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 attitudetsideli students toward these modes. Three
guestions 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' atitioteards evaluation

modes related to the academic faculties in which they were enrolled?

Method

SampleThe population consisted of 346 undergraduate students enrolled in six differedtvirelUniversity faculties:

Exact Sciences (N= 24), ditine (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: affjge tests (multiplechoice questions), essdype 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 $oint scale. In order to determine student preferencesgatém questionnaire was devised, consisting

of three 22item subscales (objective tests, esdgge tests, and written papers) rated on gbint Likert scale. The
guestionnaires were administered during class periods, and respondents were guaranteguniyon

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 weress 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 facultige lhumanities, 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 stibegiptiate
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 modeslagtion 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, wheeas 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 stieb. 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 faveraltitude toward each of the three modes of
evaluation. More than thirty years ago, Shapira and Etdttalevy (1973) noted that the Israeli student tended to
conform and had a generally moderate approach toward the university. Students approved ohitersity'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 thecurrent 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 stude preferred multiplechoice 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 towardoates 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 evaluationldétehn & 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 ou
instructional processes and thus cannot be disregarded. Furthermore, our testing instruments and subsequent grading
policies have fareaching effects on future generations of students. [1] In this paper, evaluation, testing and
assessment are usedterchangeably.
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Learning culture as a prerequisite for an institutiemide approach to educational development

Taiga Brahm, University of St. Gallen, Switzerlamja Gebhardt, University of St. Gallen, Switzerjdmabias 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 &ncasEnd

more studentcentered 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 tranger 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 "leaing culture" can be seen as a possible concept to explicate these prerequisites.
The aims of this study are to propose an institutiitle approach to educational development at HEI and to present

a comprehensive instrument to diagnose learning cultuse aastarting 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 intesaatid 5 for the organizational
dimension. With the institutiorwide 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 variousore concepts: such as an increased focus on learning outcomes as competencies and more
studentcentered 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 instion-centered practices and move towards innovative practices

of teaching and learning. Students are expected to become active, motivated, angsgihsible learners who
eagerly engage in learning processes rather than "consume" precast knowledgeerBeach supposed to support
student learning by acting as coaches who consult learners in their mostisegalfited learning activities (Clifford,

1999; Zimmerman, 2002). However, very few approaches have been proposed so far in the scholarly lderatwre

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 accomplishdeade (i.e. institutiorwide) as well as sustainable
change, tle 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 prerequigt. The aims of this study are to (a) propose an instituivae 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 ofhe study is twofold. In a first step, the institutiomide approach to educational development as

well as the concept of learning culture as a thkimensional construct has been elaborated. In a second step, the
construct was operationalized to develapjuantitative instrument for diagnosing learning culture at HEI. Educational
development as an institutiowide endeavor. While there is ample research on how engaging teaching and learning
methods can be used within course settings (e.g. Biggs, 2@@8)id known about the preconditions for sustainable

and largescale 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) nadly betd 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 carldid 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, weargue 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 institutiorwide approachincludes (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 consideand (c) strategic development on an institutional

level (Jenert & Brahm, 2010). As a starting point for such an institwtida approach to educational development,

we suggest to diagnose the existing learning culture at the HEI. It encompas$esaaipects 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 felefigamtal 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 (rfarmal learning settings at HEI, e.g. the tasks, methods, and
roles defning 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 coniges 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. Deping 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 weltressuitability 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 diffaréversities 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'ofehso
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 reasonald (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 aftudents performance (a = .727) concerning pedagogical interactions, and
systematic student introduction to studying (a = .787) on the organizational dimension.

Both, the institutionwide approach to educational development and the learning culture unsént, 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 HElI on how to implement
organizatbnal 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
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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 vargaigle 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, dolhgwe
various ttests, 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 ginificant 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; EImore, Lewis, ®Bdyini®e & 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 33omogeneous items. Since then two other wallown 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, Schad @53, The ATS was designed to measure two attitude
components in contrast to the onrdimensional structure of the SAS. The first component measured students'
attitudes toward the usefulness of statistics in their field of study. The second component redastudents'
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 sibscale, 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 medaalyss 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 studerdsrhare 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 werestigate:- 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 totesistiss.

Method

Participants The scale (SATS) was administered to 247 undergraduate (N = 155) and postgraduate (N = 92) students
enrolled in the 4year Bachelor of Education and theyéar Graduate Diploma in Education courses in a large
Australian Unigrsity. 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).

InstrumentThe SATS questipaire 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). Aftexdieg the negatively worded items, the highest
values in the scale correspond to positiveitaties 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 (BCAYaiimax rotation was conducted and
internal consistency reliability estimates were calculated, followed by various box pletstst correlations and a
MANOVA. The SATS internal consistency reliability estimates of this study were consistenbaatheiiorted 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 Schatet al. (1995) and Cashin & EImore (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 withtemalydomainssimilar to the two domains of the ATS.

In this study the results of PCA suggest that a tHeextor solution could offer an alternative to that of the fefactor

model. The components reflecting the Affective and Cognitive competence subisctieshreefactor 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 tigtiassta
course.Cashin & Elmore (2005) reported that the only significant change in attitudes measured by&afeSand

after the course- was in the scores from the Affect subscale. Affective measures like the Affect subscale of the SATS
and selfefficacy 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 thitudy 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 diffees 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 achievemenasthirgding 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.
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How teachers, students and experts rate a teaching approach and the connection to student learning
Christine Johannes, Technische Universitat Munchen, Germbima Seidel, Technische Universitat Mueic,
Germany

A commonly used setkport 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 connectia between selfeported approaches and teaching action (Kane, Sandretto & Heath, 2002) raised
the question how selfeport measures can be validated by the perception of participating students or experts. In our
study, we investigated this relationship ftire ATR. 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 offNmiversity teachers from different disciplines and

their students filled out a German version of the RT(Trigwell, Prosser & Ginns, 2005) as well as ratings for
clarity/coherence and didactical methods after a videotaped session of their teachirag @kperts per teacher rated

the corresponding constructs. In addition, students rated their intrinsic and extrinsic motivation as well alewgep

and surfacdevel learning approaches. The results show that mean student ratings for teacher focusigienethan

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 withstudent learning such as learning strategies and motivation. We conclude that teachespsets can

be applied to compare teachers/ teaching action. In addition, measures such as expert ratings should be used to
assess effects on student learning outoes.

Summary The study explores how s&lport 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 ssion. The connection of these measures gives insight, howegpalft 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. Theoreticak@aand 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 studdateslearning approach when
teachers describe their teaching approach as teadbeused. In contrast, if teachers report a more studeriented
teaching approach, students report more dekgwel learning. Despite the conceptual closeness of teaching
approaches to the actual teaching situation, sedported 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 concreteaching situation rather than a sefport measure (Kane, Sandretto & Heath,
2002), but this has not be done for weltablished measurements close to teaching action such as the teaching
approach. Above that, setéports of clarity/coherence and didtical 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 connectirepsglf
measures to student and expert ratings for a concrete teaching situation. This analysis should shed light on the
guestion, how selfeported teaching approaches relate to the perceived teaching action. Specifically, three research
guestions are explored: J1 How do seHreported teaching approaches relate to teaching approaches rated by
students participating in a teacher's course? (2) How do seHreported teaching approaches relate to expert
ratings gained in systematic video observations?\(Bich measurs 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 thenter 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 onf@ogix Likert sale. 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 regamimgidactical

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/coherene, didactical methods with equal or higher reliabilities. Above that, students rated their intrinsic
motivation (a=.75) , extrinsic motivation (a=.72) , déeyel (a=.71) , and surfadevel learning (a=.84).

Results

Averaged student ratings of the teacher focus were higher than the correspondinggetts (t(16)=2.58; p=.02). In
contrast, no differences between student ratings and correspondingreptirts could be found for student focus
(t(16)=0.51; p=.96), diy/coherence (t(16)=1.29; p=.21) and didactical methods (t(I6#5; p=.66). Compared to
expert ratings, teachers rated themselves more studicused (t(16)=6,09, p<.00) more clear/coherent (t(16)=3,00
p=.01) and stated more didactical variety (t@8)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-afd)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, toldeeplearning approach
(r=.43, p=.09). Similarly, a marginal correlation between intrinsic motivation and epgigng 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 regbrts occurred. For students' perception of
teaching action, a correlation between clarity/coherence and intrinsic motivation (r=.63, p<.00) as well aslevaééep
learning approals (r=.69, p<.00) emerged. Above that, student's rating of didactical methods correlated with intrinsic
motivation (r=.83, p<.00) and dedevel learning (r=.72, p<.00). In tendency, the expert ratings of didactical methods
show similar connections to intrsic motivation (r=.45, p=.08) and dekgvel learning (r=.44, p=.09). As for the
teaching approaches, no significant correlations with teachersreplrts occurred.

Discussion

Our study focused on how selported teaching approaches and teachimgtion 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 foduishvstudents rated higher.
(2)Canmparisons 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
selfreports indicate the ame observational basis connected with an individual nexiee of frame in teachers.
(3)Despite tight connections between sedfports, student and expert ratings, only students' perceptions and expert
rating connect to student characteristics such asméay approaches and motivation. This leads to the conclusion
that selfreports 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 actiostadent'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 tighteirtteénmning,

but could be biased with respect to pkmowledge or interest in the teaching subject matter.
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Apprentices at Risk: What Conditions Lead to Dropout in Vocational Education and Training?
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In a longitudinal design we are studying a cohort of 849 apprentices throughout their-ybegetraining. They
commenced their vocational training in health care lorilding construction in 2009. The objective is to identify
conditions (characteristics of the individual, thedompany training, the vocational school training and the family of



origin) of successful vocational training. Borrowing from the-detérmination theory (Ryan & Deci, 2000) and
Krapp's (1998, 1999) persarbject 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 apprentes that had been correctly identified as being at risk, a second group that could not be
identified in advance and a third group of adolesceqtdassified as a risk groupbut who did not drop out. First
results show that those who dropped out weres¢esatisfied 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 gmjd 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 thregear training (longitudinal design). The objective of tledg is to
identify conditions (characteristics of the individual, thecompany training, the vocational school training and the
family of origin) of successful vocational training. Borrowing from thedsgdrmination theory (Ryan & Deci, 2000)

and Krpp's (1998, 1999) persewbject 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 theansition 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 performadoeing 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 airdtriaing 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 comptioeyisad

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 ethienl o

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 feilitates 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 Gwledge 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 relationshiptte 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 g@pranticeship 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 trdetivate
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 betweenrdtstied (more intrinsic)
motivation and notbns of growth and autonomy (e.g. McGregor, 1960; Herzberg, 1972; Hackman & Oldham, 1976),
which is very close to the salbtermination 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-{fe@etraining (longitudinal
design). As depenak 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 appiches such as the selétermination theory (Ryan & Deci, 2000), Krapps'
(1998, 1999) persaenbjecttheory of interest, as well as approaches from organizational psychology (e.g. Hackman &
Oldham, 1976). Special attention is granted to attributes of th@kplace (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 atmospheitgeatdcational 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.

Fird 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 gheftim
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 diring 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 whdropped 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 sliogvweaker 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 thoseontiued. 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/hich factors might be protective.
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Business Internship Advisors as Protagonists of Workplace Learning
Annette Ostendorf, University of Innsbruck, Austria, Germafgrkus Ammann, University of Innsbruck, Austria

Business internships & | (&L 2F SELISNASYdGAlf fSENYyAy3a &aSdday3a |
theoretical and practical knowledge, to support their personal and emotional development, and to help them in
finding the right career path. There are manwytsi that they do so but we also have to face that thedeom an
educational view of perspective highly desirableoutcomes are not guaranteed or in any sense achieved
automatically. This may lead us to investigate structures and conditions for higitygondbusiness internships more
intensivelyln this paper the focus will especially be on the workplace advisors of business internships. This group of
WSRdzOF 62NBEQ OFly 6S O2yaARSNBR Fa GKS KARRSynwoKkdaged ¢ KSI
learning processedn the present study we discuss results of a qualitaéirgpirical case study conducted in summer

2010 in a miekized, Austrian company in the public sector. Central issues are expectations, role interpretation and
competendes 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 séitingg NB & dzLJll2 aSR (2 F2adiSNJ add
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 haveddHat these- from an
educational view of perspective highly desirableoutcomes 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
intensivd @ ® ¢KS 02y adNUzOG oaljdzZlf Adéa Ay GKAA O2y(iSE(l aKkzdd
opportunities for personal development and learning) but also in terms of contributions to economic achievement.
That attitude depends on the special @gfion 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 erist of a sort of didactic framework. That means

that there has to be a minimum of planning concerning learning outputs, wwadaited aims, processes, advisors and
workplace conditions.

Our central issue is to find out quality features for counsellingdvising business internships. That includes also a
deeper discussion on quality criteria in cooperative educational settiirgshis paper the focus will especially be on

0KS @g2NJLX I OS FTROAA2NE 2F 0dzaAySaa odsiyeied hsite kitldsih ohes.¢ K A &
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 qualitsiwpirical case study was conducted Summer

2010 in a miekized, Austrian company in the public sector. An interpretative approach seems to meet the research
J2rfa oSaldoed .dzaAySaa AYyiSNyakiALla | NBE OSNE RAFFSNByd R
location, its cubral 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 instittions 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 instrumemte 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 Tyroled@n& Fund (2062010) at the University of
Innsbruck.

.S4ARSa (KS R20dzySyid lylLteara |yR a2Y$S -Stdurelduaitate a dzY
interviews have been conducted at the firm. Criteria for the selection of the ir@rpiartners were on the one hand

their direct responsibility for the intern and on the other hand their ldagn experience in counselling internships.

They have been questioned as experts on their living environment. With these four persons the muahtrele
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} 2 KSyYy GKS FTR@OAAaA2NDAa O2YYAUYSyd G2 BeaddifiGhal bid ollitsdy A &4 K
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 thefused 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. ThatiscdR@SNBER |a +y AyYRA&aLISyalofS | 4f
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, ¢é&rs and the advisors. Even though there is a strong wish for
cooperation nobody cares about an initiative in that direction.

0 LYGSNYyakKALl FROAEA2NAE R2y QG 3ISG yeé &adzlll2NI O2y OSNYA
o] Didactic support in the task arrgaments 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 ofrémgjthst 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.

28 F2dzyR 2dzi GKIFIG GKSNB Aa | f aganddesign oOousingss intéirist8pg Befveeri | 1 A y
companies and schools. Discussions often focus only on the role of teachers in accompanying internships of their
aidzRSyiGaed [Saa adaNRy3 F(aGSy G Aché advisors.Ba aiSpar biings thie Ki&v otV 2 ( K S|
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 theorpased multimethod approach eamprising context, input, process and outcome analyses

will generate valuable insights into the problem of training transfer. Method and results of foustadles are

presented in detail: content analysis of the training concept, structured observatibtrining sessions, preand
posttraining surveys, and a transfer survey. Overall, these studies showed that the evaluated trainings already
implemented many features to be expected from an effective tranefented 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
F2NJ NBO2YYSYyRIGAZ2y&a F2NJ AYLINRPGAY3 (GKS GNIAyAy3aqQ 02yO0
evaluation which focusnly 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 &bto 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 failuteangfer 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 applyesas). According to Laker (1990),
transfer is not monolithic but has to be conceptualized as a-dimoensional construct. First, in regard to
generalisability, transfer can be near, i.e. happen in contexts which are similar to the learning situatian,ier fa
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
SYPANRYYSYyl 6KAOK F2aGSNB fSINYSNBRQ | OGAGBS Ay@2ft @SYSy
based learning), and instructional suppae.g. during selflirected 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 etige in regard to enabling transfer, trainers are to provide
authentic, cooperative and setfirected problemsolving contexts with well dosed direct instruction and guidance to
enable learners to actively acquire, process, and exercise new knowledg&idesy. Schmidt et al., 2009).

Ly Ylye Lhad GNIAYyAy3 S@lfdza GA2yas GKS F20dza KIFa 0SSy
while the complexities of analysing training transfer have often been neglected in the past. Thereftwee 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, inpt, 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 theraining for Six Sigma, a systematic, ddtaven approach to quality improvement with the goal to

achieve error free processes. The training concept comprises four training weeks wéhvaek interval in between

each week, during which the participant®rk on their own authentic Six Sigma projects while receiving coaching by

'y SELISNASYOSR adal d8GSN) . t1 01 .Stléd ¢KS Oz2yidSyda 27 0
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Research questions

The research questions addressed the following aspects in regard to the tramigfeted theoretical model: (1)
GNIFAyAy3d O02yOSLIT o6HO GNXYAYAY3I AYLE SYSydl (A 2waBsfero o0 LJI
conditions at the workplace, and (6) actual transfer of learning contents.

Methodology

A multimethod approach comprising four studies was chosen. These used content analyses of training manuals to
examine the training concept (question 1), stwed participant observations of training sessions to study
implementation (question 2), preand posttraining surveys (questions-3, and transfer surveys and interviews
(question 6).

Findings

The analysis of the trainer manuals (question 1) suggketsiat the training concept provided a mix of diverse teaching
and learning methods, which basically conformed to central criteria for trarmsfented learning environments (e.g.
work-place related exercise, case studie$he observation of training seions (question 2) revealed that the training
was implemented mostly in accord with the trainer manuals. Accordingly, the training implementation applied



important elements of a transfeoriented methodology (e.g. learners were actively engaged in ingwi@4% of

overall training time) or group work (33%) while receiving support by the train@ts). preposttest surveys revealed

that important preconditions favourable for transfer were met (question 3) (e.g. participant motivation; authentic,
problem2 NASY i SR LINRP2SOGa& FTNRBY LINIAOALIyiiaQ 26y 62NJLX O
(question 4) (e.g. gains in knowledge and skills) and for most participants transfer conditions were favourable in
particularly in regard coaching #te 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, seakrecommendations for further improvements of the training concept and
realisation were made at the context, input, and process levels. Among these were providing better transfer
O2yRAGAZ2YA |G GKS g2NJ LI +OS o0& WX NYYUSBAYAdNB ySKNG yL
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 dalitieg training

sessions (process). The thedrgsed, multimethod approach demonstrates that for understanding and optimizing

the transfer of training under real world conditions, a comprehensive perspective, comprising context, input, process,

and outcone analyses, needs to be applied.
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The Juice Factory; designing authentic learning in vocational education
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In this paper the introduction of the Juice Factory is analysed.JUfee 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 collegeacttional/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 tooldongrep

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 trans{fibyler & 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
shortcuts and wiked 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 andehearsal. 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 alternativeitggenvironments 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: latfmuersus
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 n 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 socialisatfmocesses (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 completand 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). Workstera from a neighbour factory and teachers from
several colleges are responsible for supervision and coaching and for the delivergoofipany classes. On small

scale, the Juice Factory is delivering juice to external clients, so a realistic producteass 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 curriculm 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 witesent the design principles used by the M&ichers 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 Factognaisinovative 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 foanmgptheir students for the
transition from school to work.
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Unraveling characteristics of powerful learning environments for sedfjulation in mathematics

Erik De Corte, University of Leuven, Belgilsien Depaepe, University of Leuven, Belgiliaven Verschaffel,
Katholieke Universiteit Leuven, Belgium

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. theyathilapply meaningfully learned
knowledge and skills flexibly and creatively in a variety of situations. Research has shown thedusatfon
constitutes an important component of adaptive competence in mathematics, and is highly correlated with &cadem
achievement. But there is also evidence that students do not becomeegplifated 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 studentshe acquisition of good sefegulation 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 identftion of researcibased 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.ethe ability to apply meaningfully learned knowledge and skills flexibly and creatively in divers
contexts. Research shows that sedfjulation skills constitute an important component of adaptive competence in



mathematics and are highly correlated withhévement (De Corte & Verschaffel, 2006). However, there is evidence
that students do not become selégulated learners spontaneously. Taking this into account a challenging question is:
What kind of learning environments needs to be designed and implésdefor fostering in students the acquisition

of good seHregulation 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 investigatea timpact of modeling, guided practice, and corrective feedback on primary
school students' acquisition of seHgulation skills during mathematics instruction. They showed that using models
during teaching can enhance students' sefulation and achievaent (Schunk, 1998). However, these studies were
limited to teaching discrete computational skills instead of focusing on the effects afegelfation on complex
activities, especially problem solving. Furthermore, they mostly addressed discrete aspeeti$regulation (e.g.,
321t aSGGAy30d a2NB203SNE GKS AYyUiSNBSyiGAz2ya 6SNB &K2NIc
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 crucisdgdHtory aspects

as well as the instructional models underlying the interventions. Significantegglfatory activities were: strategic
behavior aiming at @anstructing 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 basedsocial norms that stimulate sekgulated 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 raptdyses ([Qnath, Buettner, & Langfeldt, 2008;
Dignath & Byttner, 2008) that cover studies in different subjaettter domains, among them a substantial number in
mathematics. In the metanalysis by Dignath et al. (2008) 17 studies pertain to mathematics at timarischool

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 mef@nalysis by Dignath and Byttner (2008) involving 28 studies on mathematics in
primary and secondary schookfrorting 132 effect sizes) the effect of sedfulation 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 metaalyses show that selégulated mathematics learning can be fostered in primary

and in secondary school students. More recent studies by Mevarech and Amrany (2008), Perels, Dighath, & Schmitz
(2009), and Kistner et al. (2010) yielded additional positive results. The imponastion is then: Which aspects of

an intervention make it powerful for enhancing students' setjulation skills and mathematics achievement? The
findings from the metanalyses and the most recent studies corroborate and complement the characteristies o
effective learning environments identified in the success stories mentioned above, nhamely interventions should (1)
train in an integrated way setkgulation skills using a variety of teaching methods; (2) pay explicit attention to the
usefulness andbenefits of strategies; (3) create opportunities for practicing strategies and provide feedback about
strategy use; and (4) install an innovative classroom culture that stimulatesegelated learning, especially
reflection. Implications for educatioh@ractice and directions for continued researchThis review documents not only
that selfregulation has a significant impact on students' mathematics learning, but also thategelation of
mathematics learning can be fostered by instructional guidaralecady in primary school. The most obvious
implication is that teaching of selégulation skills should be appropriately implemented in mathematics classrooms,
starting in elementary school. However, this represents a major challenge. Indeed, olserstatiies 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 dsrgle implementation of teaching self
reguation is that policymakers 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. Méreas 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 thenovative ideas. Indeed, teachers interpebften unconsciously 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 conditiosiufccess lies in the training of teachers, who should

be intensively immersed in learning environments that embody the-rgeffilated learning approach they are
expected to implement in their classroom practice. But this involves an appeal for furtbearch focused on how
learning environments that aim at improving students' geffulation competence can successfully and sustainably be
implemented in classrooms. As argued by Dignath and Byttner (2008), today scarse information is available about
suppating teachers how to do so. Finally, although theoretical models emphasize the importance of motivational
components in selfegulation of mathematics learning, until now interventions in the available studies focused almost
exclusively on cognition and etacognition (Dignath et al., 2008; Dignath & Byttner, 2008).skipice should be



replaced by conducting research aiming at designing learning environments that pursue intentionally at developing
students' motivational selfegulatory skills (e.g., keem@ up one's motivation to solve a problem), their motivational
metaknowledge (e.g., becoming aware of one's fear of failure when confronted with a complex mathematical
problem) and their motivational beliefs (e.g., positive s#ffcacy beliefs).

PAPERPRESENTATION

Investigating strategies to develop sefégulated learning in young science students

Julie Moote, University of Edinburgh, United Kingddmanne Williams, University of Edinburgh, United Kingdom
John Sproule, University of Edinburgh, Udikingdom

Selfregulated learning (SRL) is at the forefront of educational research today (Martin & McLellan, 2008). The optional
Creativity in Science and Technology (CREST) Award scheme, a completelyratudei@nce project supported by

the ScienceEngineering 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 indlling selfefficacy, assessment anxiety, and intrinsic motivation. The study
followed a quasS ELISNA YSy il f RS&A3IYy | yR Ay@d2f SR | wO2y(iNRfU 3
between the ages of 11 and 12 from a school in Edinburgh, UKM®tieated Strategies for Learning Questionnaire
(MSLQ, Pintrich & DeGroot, 1990), the Modified Five Component Scale foedbdition (FCSSR, Maclellan & Soden,
2006), and the Science Motivation Questionnaire (SMQ,Glynn, Taasoobshirazi, & Brickmame28G@)ministered

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, stnategiyoring, and overall SRL); and the SMQ
(intrinsic motivation and personal relevance, seficacy and assessment anxiety, s#fermination and career
motivation). While the MSLQ is widely used to assess SRL interventions, it was found to be igs seitentifying
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 Hetational 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 andegal&ion. Selregulated
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 regardingsgeasindary students and adults, the picture

of SRL in young students transitioning into adolescence remains unclear (Lewis, 2001).ddddeystnd 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 selfegulation literature in this age group (Cleary & Chen, 2009; Wigfield & Eccles, 2002).
Current publications have stressed the need for-seffulation research to be contespecific (Kaplan et al., 2009).

The present studyotcuses 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, & Wong1@p 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, @0400).

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 practie, 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 studemtin scienceproject 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 sth8®RE 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 includieffical, 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 quaskperimental d& A 3y YR Ay @2f SR | WO2y iNRBf U4 INE dzLJ
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 studiised three measures of SRL; the
Motivated Strategies for Learning Questionnaire (MSLQ, Pintrich & DeGroot, 1990), the Modified Five Component
Scale for Seffegulation (FCSSR, Maclellan & Soden, 2006), and the Science Motivation Questionnaire (BMQ,Gly
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 outsetests 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 varianoeere 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/iétyrggeractions were also

tested (Chularut & DeBacker, 2004).

Findings

Findings Bowed 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. Hasver, 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)= 4.0p2ph0.053) 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= 0.066gffieicy and assesgent anxiety (F(1,65)= 10.01,
php2= 0.133), selfletermination (F(1,72)= 6.20, php2= 0.079), and career motivation (F(1,71)=5.52, php2= 0.072).

Conclusions

Using an intedisciplinary approach drawing from education, educational psychology, and saeiucation, this
research has potential to be published in a variety of pesiewed 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
relatingto SRL including sedfficacy, 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 intervation study, supports the curricular potential of the CREST programme for enhancing both SRL and
science education.

PAPER PRESENTATION

A DesigrRBased Approach with Vocational Teachers to Promote Radfjulated Learning

Helen Jossberger, University of Begburg, GermanySaskia Bran@Gruwel, Open University, Netherlandgls
Boshuizen, Open University, Netherlaniargje van de Wiel, Maastricht University, Netherlands

In this desigrbased research study, we joined in with vocational teachers and tiga¢esd how we can diminish
obstacles and optimise students' seffgulated learning in preocational secondary education by better
understanding the connection between teaching and learning in workplace simulations. The study consisted of two
design cirtes: 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 ingtited to give feedback on process and setfulation level to reduce the discrepancy
between current understanding and performance of students and promote theirraglfiated learning. Method
triangulation was used for gathering data, including obseoretj 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 seHfgulated learning. Only if teachers assesgdents processes and
performance thoroughly and give feedback on process andagiflation level, a gain in students' sedgulation can

be achieved.

Innovations in vocational education are important to meet the demands of the business community engrove
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 sidents 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 failefore 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 intouatdhe 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' selfegulated learning in WPS.Authentic learning tasks are the starting poMtAS to trigger
students' interest, get them engaged in the learning process, and stimulateegeifated learning. The tasks should

have a clear goal that is specific and challenging, so that it focuses students' attention. During task performance
supporive 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 raotransparent 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 selfegulate their learning (Hattie & TimperleyQ@7). 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 | going®"g(\@lthe goals?),

"How am | 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 totrigger 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 thfgedback is related to learning.In this desiggsed research study, we joined in with
vocational teachers and investigated how we can diminish obstacles and optimise studentsysklfed learning in
pre-vocational secondary education by better undargling the connection between teaching and learning. The
central research questions are: 1) What changes need to be made in the learning tasks to promeguaiéd
learning of students? and 2) To what extent can teachers promote studentsegelited learning by providing direct
feedback on process and setfgulation 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, changesere 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 mad/e 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 thfsctst Teachers were advised to give
feedback on process and seffgulation 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 progrelsdidgm 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' fedback, 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 @dusions

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 madbe 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 teachetarted 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-mmgjfiation 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 -ssdulation and providing feedback on pess and self
regulation level becomes a daily practice in the interaction between teacher and student. The learning tasks were the
starting point in promoting seffegulation and feedback helped students to become more actively involved in the
learning preess. The provided support raised teachers' consciousness woégelated processes and requirements

for selfregulation, which helped them to realise the theoretical ambitions ofeitilation and independent working

in WPS better. However, promotirsglfregulation requires a lot of time and consistency.
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PAPER PRESENTATION
Relations between specific and global domains of sedincept. New testof James' models
L. Francesca SCALAS, University of CagliariHéaty Marsh, University of Oxford, United Kingdom

In this research, we investigate two crucial models aboutestiéfem determination dating back to James (1890): the
ActuaHdeal discepancy modejAID and the ImportancgVeighted Average modeWA. 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 tange of sel€oncept domains (physical selbncept,
academic sel€oncept, spiritual sel€oncept) and subdomains (appearance -selficept, math sel€oncept, verbal
selfconcept) in young adolescents of two different countries (study 1: 402 adoles@rm 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 selconcept. Overall, general components of smihcept are more determined by actual
accomplisiments than ideal standards. Moreover, the contribution of specific areas e€splfept to seHesteem did

not vary systematically with the importance placed on each specific component @oselépt. Finally, results from a
MonteCarlo study provide anxplanation to the elusive nature of the models. Only advanced methodologies and big
samples can detect the critical effects. These outcomes are relevant tocselépt theory and research, but also to

the development of sel€oncept enhancement programmeshat should be focused mainly on actual
accomplishments.

Background and aims

Our research investigates how effects of multidimensional, specific components of self on globatesstfi depend

on framing factors such as ideal standards and the ingmu¢ of specific components. Two mechanisms dating back
to James (1890) have been hypothesized to affect globakstdem: 1) the discrepancy between the perception of
actual self and ideal standards in specific domains (Adtigall discrepancy mod@D), 2) and the interaction
between the actual perception and the importance that particular components of self have for an individual
(ImportanceWeighted Average modelWA).

Since rigorous empirical research has provided weak support for both modegls Karmer, 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 principahaistualy is

to extend the models to a range of various smhcept domains (physical selbncept, academic setfoncept,
spiritual selfconcept) and subdomains (appearance -selficept, math sel€oncept, verbal selfoncept) in young
adolescents of tw different countries (United Kingdom, Italy). Specifically, appearance and physigarsmpt have

been considered in order to favor comparability with the previous studies (Lindwall, Asci, Palmeira, Fox, Hagger,
accepted paper; Scalas & Marsh, 2008)e academic selves have been examined since this is an area quite important
for selfworth during adolescence. The spiritual sstihcept has been used since this is a domain that can be very
important for some people but not important at all for otherBherefore, 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 ritdtiplmethodology for both the

AID and IWA models to various setincept domais (physical, academic, spiritual) and subdomains (appearance,
math, verbal) from different perspectives (actual, ideal, importance). A sample of 402 adolescents (age rdfje: 13
from the UK anonymously completed an electronic version of the questionnidnes of the questionnaire were

based on the Sebescription Questionnaire (Marsh, 1992) and the Rosenberg scale-eksedin (Rosenberg, 1965).

Study 2 was designed to generalize results from study 1 over country (UK; Italy). A group of 250 ridobésbe

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, physicahsefft and seif

esteem intalian 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 Ma2b@2) "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 (phgsi selfconcept, academic setioncept) and selflomains
(appearance, math, verbal selbncept) were not supported in studies 1 and 2. Moreover, these poor results
generalized over countries (UK; Italy). The only exception was related to the spirlfumdseept. In both samples, for

this domain, AID assumptions of a positive effect of actual self oreslem (UK: .32-talue = 4.12; Italy: .26; t

value = 2.59) and of a negative effect of ideals onestlfem (UK:.24, tvalue =-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 setbncept in the UK sample (.16; t=2.55).

A special interest of study ®as on results from the physical area. Although, the estimates were not significant, in
both the UK and Italian samples, the confidence intervals (Cl) for ideal appearance betas on physmateptf(UK,

Cl: from-.164 t0.012; Italy, ClI: from215 t0.045) 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 (MughdMuthen, 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 setincept (assuming that the population value.ikl).

Discussion andonclusion

Support for the AID and IWA models was generally weak; the only exception was for spiriteahselft. Overall,
general components of setfoncept are more determined by actual accomplishments than ideal standards. Moreover,
the contributionof specific areas of setfoncept to selesteem did not vary systematically with the importance placed
on each specific component of selbncept.

The weak support for AID and IWA models generalized reasonably over country (UK, Italy).

A special focuof 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 ooitiee is particularly relevant since it enlightens the elusive nature of the
AIDmodel 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 natdréoath AID and IWA models. Only advanced
methodologies and big samples can detect the critical effects. These outcomes are relevanttmseft theory and
research, but also to the development of setfncept enhancement programmes that should be feclsainly on
actual accomplishments.

PAPER PRESENTATION

Listening and audievisual comprehension in L2Empirical evidence for the two constructs?

Raphaela Porsch, Westfaelische Wilheldmsversitaet Muenster, GermanRuediger Grotjahn, University Bochum,
GermanyBernd Tesch, Humboldiniversity 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 Fed&tates in Germany (KMK, 2003, 2004) listening
comprehension and audigisual 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, tliar@sand the
Common European Framework of Reference (Council of Europe, 2001yhich the Standards are basebave not
provided two separate construct descriptions for developing tasks for teaching and testing the understanding of audio
and audievisual material. The study to be presented aims at answering the question of whether one can differentiate
empirically between these constructs by assessing German -giatthers (N = 156) by means of an experimental
design with either a listening or an auditsual 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 audievisual condition. In addition, the challengesspd for defining a construct of audidsual 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 "Nabnal 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 audigisual comprehension in the $ir 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 nat pepadse construct
descriptions for developing tasks for teaching and testing the understanding of audio andvéswdibmaterial. 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 desbe 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 audigual hformation 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;1B&tt, 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 fodisirguestion

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-uistial material (see, e.g., Ockey, 2007; Wagner,
2008) but mody 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 audievisual comprehension in a foreign language. Accordingly, the reseaiestion 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 interadti@eeext

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 hypothees were formulated whether the visual input produces significant enhancement of performance or
not.

Method

156 ninthgraders learning French as a foreign language at higher secondary schools ("Gymnasien") in Germany in
2009 took part in the studyRandomly, 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 receivedghme 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 hadswerathe 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 studentsedmamdomly?" 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 scoretlmsithef 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 hypothesgarding

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 we compared using onfactor 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 ¢afd = .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 confirmedeyTban 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 chffierentiate between listening and audidsual 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 defimifior 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 foreigndangprapetence and

media competence when testing 12arners with audievisual 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, 199&rt¥och, 1999; Mishan, 2005).

PAPER PRESENTATION
Differences in Reported Foreign Language Learner Strategy Use Across Educational Levels
Katerina Vickova, Masaryk University, Czech Repidide Doskocilova, Masaryk University, Czech Republic

Learningstrategies 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 secondarymprehensive education (according to ISCED 97) in the Czech Republic. Adopted
Strategy Inventory for Language Learngn8ILL (Oxford 1990) was applied in a ceesional research which focused

on how the reported use of strategies differs and what spedharacteristics 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 ptustegs 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, strategyadnstructi
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 m the theory of first and second language acquisition. Nowadays, learning strategy is a concept that
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(Rigney 1978). The concept is connected with-sgjtilation, metacognition, learning and cognitive styles. Strategies

are most often classified according to psychological fienst¢ cognitive, metacognitive, socaffective (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, langaptiide). Strategy use influences
variables such as school grade, knowledge or development of language skills which are the focus of our research
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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 perceved strategy use? Do the variables affecting the strategy use and variables influenced by strategy use differ

at the 3 levels?

Methods

Research sample (neandom 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 schgoisnmar schools (i.e. 12th grade/near the

end of comprehensive educatipnThe strategy inventory for the 5th grade pupils consisted of 28 items withain®
frequency scale (? = 0.74). The inventory for 9th (? = 0.90) and 12th (? = 0.796) gradpoisedé&ale for 67 items.

In the 5th grade, knowledge tests of English=(©.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 irstestipecause 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
gradeused strategies (x = 3.28, SD = 0.63 at the adapieairi 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, metacogtive 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 thessiategy groups was the same at the 9th and 12th grades
(compensatory, cognitive ¢ metacognitive¢ social strategies). In the 9th grade, memory strategies were the least
used group, while in the 12th grade those were affective strategies.

Cognitivelymore 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, stadts 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 repoitss ceoperation with their schoolmates.

Age, gender, seffficacy, perceived language aptitude, instruction (both informing about strategies, and practising)
played a consistent role in the strategy use at all educational levels. Number of leamgpdhdges 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 €h9th 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 dobhetween 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 testotasrrelated 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 compasitiba groups.
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know something therefore these were not expected by teachers to be used in the classrooms. Affective strategies
were used whengzLIA f & SELISNASYOSR &aiNBaa vyzalfeée sKSy GKSe& sSNB
more often than in the 5th or 12th grades.
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scarcely had strategy instruction. We might assume that there is a gap between pupils/ needs and instructional
opportunities, and pupilshould be taught how to learn foreign language at all educational levels.

This paper was funded by Czech Ministry of Education, Youth and fpprtgect LC06046 Centre of Advanced
Research in School Education.
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Enhancing Chines€haracter Learning of Ne@hinese Speakers using the learning Theory of Variation

Wai Ming CHEUNG, University of Hong Kong, Hong; Kéing Yee W.Y. WONG, The University of Hong Kong, Hong
Kong

Purpose: Emerging interest in China in western countriedetbt 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 proceskithg €hinese language has therefore
become a popular area of study for n@hinese speakers. This study investigates the possibility of using "Variation
Theory" in learning Chinese character for rOhinese speaking (NCS) students in Hong Kong and its
effectiveness.Methodology: Fiftyvo 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 pedagogyetoped 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
posttest scores of participants have shown significanpiovement compared with the preest. 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$otearners 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 glbalization 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 charactansl 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 n@hinese speakers. Approxitely 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 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 studértiss 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 2609. We chose to implemerthis 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 Sow#isian immigrants (Cumming & Gill, 1991).d&énts 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). Bachers 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 processedsgsbols 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 systemtiasgse 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 veets 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 th@avhole
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 tlweords: 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; Identifyrabters with correct pictures: In this

section students were asked to choose the picture that represented character given in each question; ldentify
characters with correct structure: This section assessed the students' ability to discern the diffeirersigslar
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 he 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' learginTo see whether the class performed significantly better in the -fas$t we
conducted a pairegsample ttest. Data analysis on comparison between pretest and posttest result showed positive
changes in all six sections. The positive t values in paimagble ttest 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' ismpestt 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 merti@iz
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 aew 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 seclamfjuage 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 studentsthas their academic
achievement is of paramount importance to the students and their family.

PAPER PRESENTATION
Vocabulary learning from reading: Examining interactions between task and learetted variables
Xiaoli Wu, Katholieke Universiteit Leny BelgiumJan 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 examimectitionships between task complexity, task
sequence and task performance without fully taking into account learelated variables. The present study aimed

to assess task complexity and sequence in relation to the leasteted variables drawn fronthe socialcognitive
perspective of selfegulated learning, i.e. selffficacy 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 firgtear university students (mean age = 18.59 years) were randomly assigned to one of the
four groups. Results revealed a significaneeffof task complexity on frequency of learning strategy use; a significant
effect of task sequence on vocabulary learning -e#fltacy belief, frequency of learning strategy use and task
performance; and a significant interaction effect of sequence wd@k 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 manytdies (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 tasigrmance have been examined (Robinson, 2001; 2005), previous
works did not fully take into account the interactions between task complexity and leaeteged variables.Given the
importance assigned to learners' task interpretations in current instoneti design research (Lowyck, Elen &
Clarebout, 2004) and the strong predictive power of leasretated variables, e.g. sedfficacy belief, in relation to
academic outcome (Pajares, 2002) in mainstream educational psychology research, it is importagiteto
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 cortsucts drawn from the sociatognitive perspective of sefégulated 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 questiaesamdressed in the present study. First, what effect does the
designed task at different levels of complexity have on learners' perceivedfBe#icy, learning strategy use and task
performance? Second, we are also interested to know if there is a eff@ot of task sequence and any interaction
effect of task complexity and task sequence on learners' perceivegffielicy, learners' use of learning strategies
and task performance.

Research method

Participants The sample coreisbf 146 firstyear university students (137 females and 9 males, mean age =
18.59 years) from a Belgian university. The students were ratime Belgians who had Dutch as their first language.
They volunteered to participate in the study and were awakré&tra 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 bynRobj the vocabulary learning task was
manipulated along the dimension of +gingle 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 glesstreated

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 Tegloks and Text 2gloss.

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 nadomly 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 sefficacy 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 x 2 MANOVA with text as a wahiject variable and task complexity as a betwseabject 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 okequence in more detail, the factor task order was entered into MANOVA. Results showed
significant univariate effects for task order on vocabulary learningefitiacy (F (1, 275) = 3.80, p F (1, 275) = 4.43, p

F (1, 275) = 21.79, P F (1, 275) = 6.08,(fh, 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 taskngbexity (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 vdkshwere 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 mecalibrated 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 objectiveftiother 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 learneelated factors.

PAPER AESENTATION

In what ways are spelling difficulties related to text quality?

Asa Wengelin, Lund University, Swegdfictoria Johansson, Lund University, Swe8®ger Johansson, Lund
University, Sweden

In this paper we explore how spelling difficulti@s, 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 productata were collected from both earolds 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 cautieNat surprisingly the 15
yearolds 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 didrredate

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 rading 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 spiglg 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 irgadnd writing
difficulties. The explanation usually given for this is that poor leeel writing skills of the writers with reading and
writing difficulties limit cognitive resources for highewel production processes such as planning and reviegeng
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 representecy 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 diffidak, 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 writidgfficulties ¢ thirteen 15yearolds and ten university studentswere
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 expodiatyelicited 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 (gprignid 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 complexityy It on
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 erors 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 eithengnologically 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 meviSiace 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 they&&rolds produced texts withower

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 corrdate 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 participantgproduce 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 rsrand 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 afte 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 numbef 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 ancetkexts. 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 writifpreover, 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 Stud

Carmen Gelati, University of Milano Bicocca, Jtagrida Cisotto, University of Padova, Ii&#etro 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, @mpared 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 erpss 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 ingtamal 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 9finute workshops were realized. Activities of writinghda 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 grocipildren 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 objegtivded the
motivational aspects. No difference emerged for the liking of writing and for thepsetfeption of competence.

Writing an argumentative text is a demanding task for young students. This activity, in fact, involves many cognitive
procesgs 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 ttta 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 meus, and, by age 184, 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 ingoticular 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 knowledglling (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, whdtéreh'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 gigsrirtgortance.
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 sqberceptions 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 planne@nd 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 strugglisgidents were not concerned with teacher evaluation.

Method

Preliminary phaseThree hundred and sixtgne 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 wriseonly, 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-point scale. Students raty below the 33+ percentile in written text and in teacher
evaluation were considered to be struggling writers.

ParticipantsThere were 74 struggling writers in the experimental grel38 5th graders (M = 21, F = 17) and 36 7th
graders (M = 21, F = 1&)and 65 struggling writers in the control grou@4 5th graders (M = 14, F = 20) and 31 7th
graders (M = 18, F = 13). Measul=fore the interventionl. Children were asked to write an argumentative text.2.
Writing selfefficacy questionnaire: 10 items on a-f6int scale. 3. Liking of writing questionnaire: 10 items on a 4
point scale. The interventionSix-®linute 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 takeosition, justify a thesis, support it, analyze
other points of view and opposing arguments were realized.Measures after the interventionl. Children were asked
to write an argumentative text.2.  Writing sefficacy questionnaire.Liking of wirig questionnaire.

Data analysisLength: number ofumits. Text quality: holistic score on abint 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 theithesis 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{14) = 59.33, p Writing Sefffficacy. 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 intervation, 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 thbays. The second objective regarded the motivational aspects. No
difference emerged for the liking of writing and for the gaffrception 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 experiencesvith a relatively short intervention. This is a problem which should be explored in
greater depth in future studies on writing difficulty.
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Cognitive benefits of exgessive writing
David Galbraith, Staffordshire University, United Kingpldorma 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-seshitoring and individual differences in emotional expressivity.

We also examined whether is specific to verbal WM, or whether it also occurs for wwerbal measures of WM
capacity.84 undergraduates completed measures of-reelfiitoring and emotional expressivity. They were then
randomly assigned to either an expressive writing conditionwhich they wrote about past traumatic eveni®r a

control condition- in which they wrote descriptively about the events of the dan three separate days over a two
week period. Measures of verbal and spatial WM capacity, and of general health, Wwereitamediately 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 fefcts. 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 expressiweriting 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 wrgi In the present study, we aimed to replicate this effect, and to
investigate whether it varied as a function of selbnitoring and individual differences in emotional expressivity. We
also examined whether it is specific to verbal working memory, agtiar it also occurs for nexerbal 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 Confidences Bagitessivity, Negative
Expressivity, Impulse Intensity, and Masking. They were also asked to completarei8tifing scale (Snyder and
Gangestad, 1986). 84 low and high sabinitors (categorised using a median split of scores on thenseiffitoring

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 twaveek 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) landseneral Health Questionnaire (GHQ). Two weeks after
the final writing session, they completed the same measures again, and also\aemiah test of working memory
capacity (symmetry span).The results showed a significant effect of expressive writipgrmtion 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 assoed 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 expressivating, 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, posgililecause 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 usepassive 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 thamsstude
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 inwhich 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 disclas and its moderators: A metanalysis. Psychological Bulletin, 132, 6,-823
865.
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Aspects of Hungarian undergraduates' writing skills

Zsuzsanna Balazsne Nagy, University of Szeged, Huhgargs Barassevich, Graduate Sclb&ducational Sciences,
University of Szeged, Hungary
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the text quality and communicative value of students' writing; (2) thpplication of critical thinking and
argumentation strategies involved in the writing proceasd (3) the mapping of the influence of setincept as a
background variable. The process wfiting, as described in the classic cognitive models is a metacognitively
triggered, complex selfegulatory 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 th@Rigaslirsdam

and Bergh, 2006). The salapconsisted of BA students from a Hungariamiversity, attending a preparatory
preparatory course for teacher training. The analysis preseigdsed on a total number of 49 respondents. In order

to assess the development and quality tokir writing Kills, participants had to complete three realistic tasks, (a)
write a job applicatioretter, (b) evaluate two texts and formulate their advice and (c) do the Hungarian adaptation of
the EnnisWeir test of critical thinking. (n=35 completing all threekisis The results indicate th#tte undergraduates

in the sample are rather egocentric thinkers and communicators. The findinggide information for the
development of curricular and methodological interventions.

This study raises issues regarding p@&i A S (S OKSNEQ 6NARGAYy3I alAfta RS@S
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 strategievolved in the writing process; (3) the mapping of the
influence of seHconcept 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 feaching 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 secondanolstdavers 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 tios éstarget attained in the
secondary school leaving population. However, we know little about theagblkeving population that enters higher
education with the prospect of becoming teachers themselves. At the same time, if they enter this profdssion, t
gAtt KIS (G2 FILOAftAGIGS GKSANI aiGdzRSyGaQ RS@GSt2LIVSyd Ay

Methods

The sample consisted of BA students from a Hungarian university, attending an introductory preparatory course of
education, which is a preparatory course foatder 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 womel) (utnumbering 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 produeejob application letter, and (b) to evaluate two such textsl formulate their



adviceto the authors of these two letters. The resulting texts were analyséd regard to conceptual, linguistic and
coding aspectslhe standards of evaluating the respeago task (a) were based on the 1990 IEA study of written
composition. Subjectwere also administered (c) the Hungarian adaptation of the EWa@s test of critical thinking,
which required them to write a letter to the editor of a local newspaper ispanse of a public letter. The texts were
analysed with regard to characteristics of critical thinking and argumentative strategies. The-sgenifc
communicative features of tasks (a) and (c) were identified and analysed.

Results

Average text qualityvas found, while critical thinking and the communicational features of the texts were poor.
However, students performed rather well when evaluating the sample textgleasures of text quality for taks (a)

were rated on 6 point scales for six analyticatlaome holistic score. All of these correlated significantly with each

other (r=.181, p<.0%, 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 cordamestly writercentered information and
0SUNFXre@SR I yS3ftSOG 2F GKS I gl NBySaa 2F GKS LI NOAOALX yi

As regards judging others written communication, Kendall's test of concordance reflected very high level of
agreement (.92@ 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 writerfathe evaluated texts, students had rather diverse performancesd.1®0). 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:%d5) in the EnnigVeir 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. dpaieding 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 awarengssignificant
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 selincept as well as problem solving had strosmynificant 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 welachieving universy 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 thevelepment of curricular and methodological
intervention.
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Multidimensionality of Reading Comprehension Variables: Topics in Theory and Methodology

Jonna Kulikowich, Penn State, United Staemielle McNamara, The University of Memplugited States

Art Graesser, The University of Memphis, United St®Ratricia 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, itentionality 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 readioghprehension and psychometric theory as well as for
guantitative methodology are discussed. Recommendations are provided given applications of Item Response Theory,
multilevel modeling, and Structural Equation Modeling in the study of these importardimgacomprehension
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 (Wileyna®,
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 variablescluded 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 pk&f) 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 lévelaesizefits all
guantitative 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 methodolsgiostantive synergies. A
methodologicalsubstantive synergy occurs when each each theoretical and methodological viewpoint reinforces each
other well beyond what each can do alone.

To work toward methodologicaubstantive 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 tousa 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 respangselections 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 Gdetrix (Graesser & McNamara, 2010 ; MohNaa 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 byindices in computational linguistics is often analyzed using principal component analysis
techniques. Intentionality to read to learn also includes several latent elements that involvesetag, planning,
execution of plans, and evaluation of plansttbaerate 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 byN&thix 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 interelated in a network that attempts to describe how readers psx
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 remrch questions. Contextual variables, such as those of classroom or school settings, may alter
the dimensionality of any theoreticaliyefined multidimensional variable. Students may be assigned to read or select

to read texts that vary in complexity, f@xample, 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. lis tBOminute 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 asmdhase 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 Stat8arbara Buckley, WestEd, United Statdstt Silberglitt, WestEd, United
States

The SimScientists research and development program at WestEd combines abasetbllearning approach with
evidencecentered design into a powerful framework for transforming science assessment. This papeietesc
largescale field test of simulatichased 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, curricuhm-embedded assessment and summative, @fdinit 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 etlanal 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, currenibedded
assessments and as summative, efidinit benchmark assessments. The SimScientists program at WestEd seeks to
provide evidence that simulatiehased assessments can gather and document evidence of students' understanding of
connected science kmdedge and extended inquiry not often or well measured in the U.S. by conventional tests (See
simscienists.org). Curriculuembedded assessments provide feedback and coaching to advance the learning. Unit
benchmark assessments test proficiency and refdddriteaching 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 @)réoiekf® science
(e.g., ecosystems), physical science (e.g., climate), and physical science (atoms and molecules).

Methods

The SimScientists research and development program combines a -vagkal learning approach with evidence
centered design intoa 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 classroestirtg. The design process involves analyses of learning
research, national science standards, and curriculum materials to specify-gppdepriate system components,
interactions, and emergent behavior. For example, ecosystem components consist ofsprgani 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 varymng 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 environmentModel-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 US. Department of Education funded a laigpale pilot of simulatiofased assessments for two middle
school topics to investigate the feasibility, utility, and technical quality of the simukatged formative and
summative assessments. Fiffive teacters, 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 aloudtlay 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). &nBlesfge?esentatives 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 simtli@saa assessments

and that the teachers found the reports of student progress useful for understanding student learning and for
adjusting instruction. Acrosthe 28 school districts and 55 classrooms, teachers were able to implement the
simulationbased assessments in computer labs. Psychometric analyses of the benchmark assessment data indicted



that they were reliable and valid. The Policy Brief describesradtive models for using benchmark data in balanced
multilevel state science assessment systems.

Theoretical and Educational Significance. A growing body of research showshasedlreasoning to be a signature
practice of the sciences, as scientisteate insights and understandings of nature through conceptual, physical, and
computational modeling. Further, cognitive research shows that learners who internalize schemas of complex system
organization ¢ structure, functions, and emergent behaviogscan 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 a@stigpf 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 largescale assessments, the area of science is leading the way in exploring complefacatdtl problem types

and assessment approbes. The 2006 Programme of International Student Assessment (PISA) pilot tested a
Computerbased Assessment of Science specifically to test knowledge and inquiry processes not assessed in the
paperbased test booklets. Topics included the functions ofiel@ar 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 Literdog waiitirely computer
delivered and will administer interactive, scenabased 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 educationalsessment system.
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PAPER PRESENTATION

Reliability and validity analyses of a test to assess learning strategy knowledge

Katharina Maag Merki, University of Zuri@witzerlang'Yves Karlen, University of Zurich, SwitzerJd&frtth Ramseier,
PHBerr; University of Teacher Education, Switzerland

The competence of setegulated learning is considered to be important for student learning. Yet, analyses of the
impactof selfregulated learning show that this is only partially true. Methodological problems in the measurement of
selfregulated learning have been discussed in the literature as one possible explanation. A recently introduced
approach focuses on developingsts to measure knowledge of learning strategies (e.g. Schlagmyller & 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 glyateowledge 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 standaggiestionnaire to measure
habitual cognitive and metacognitive learning strategies as well as motivationakgalation. Reliability and validity
analyses taking into account the multilevel structure of the data indicate satisfactory goedifiisof the
instruments. The analyses show that knowledge of learning strategies is especially crucial in mathematics, but less so
in German and htepth subjects since in these subjects motivational regulation is more important than knowledge of
learning strategds. In conclusion, we discuss the implications for future research.

PAPER PRESENTATION



The Mechanism of Washback (test impaetRevisited
Satomi Mizutani, University of Auckland, New Zealand

The current study investigated the mechanism of the phenoomeknown 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 fevptattendescribe 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
educationalreform 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-sogimmic status of school) in the
process of washback. The results ®gjgd 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 modelashback 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 measfanism
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.
Highstakes assessmeimas 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. 0022 the government introduced the National Certificate of
Educational Achievement (NCEA), a new standartlsa SR | daSaavYSyid 6KSNB &adGddzRSyda
against predescribed criteria (Donnelly, 2000), in an attempt to motivate students afhilities to strive for higher

levels of achievement by emphasising ®elmparison 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 Zealenttd 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 thalicy 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 influencéd@K SNBE Q 0 SKI @A 2dzNE o6 dzi NJ
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 succedsftational 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, studieserfitid 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 moddisikicate 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 studentasas well
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 beliefa 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 andfamign language subjects. Data werelecdled

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, socieeconomic 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



guestionnaires. In order to investigate hovashback 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 Scheffevas 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 adettilbo 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., Japaneseh FoerHistory) 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 s@tionomic status was rarely a factor teachers

which influenced washback of NCEA and their beliefs, it was often a factor for students, indicating a clear difference
between lower and higher soceconomic status. The results also indicated that gender, the length of teaching
career,andstu8y 18 Q SELISOGSR I OKASOSYSyild tS@St LXIFI&SR 2yteé |
held by teachers and/or students.

This study also clearly demonstrated a link between washback effects and beliefs held by teachers and students. The
reaults 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 tliraportant 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 ppsed to describe the mechanism of washback,
showing how washback could be mediated directly and indirectly by contextual factors and beliefs. The links
Sailroft AaKSR 0SGsSSy G(GSIOKSNEQ |yR &0dzZRSy (& Qosanl :nbdelS T & =
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 washdick while minimising undesirable negative washback.

PAPER PRESENTATION
Silencingsocialization ofreligiousGirls in Israel
Zehavit Gross, Bdlan 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 qualitativéeijpth interviews, 20 girls (5 Jewish, 5
Muslim, 5 ChristiasArab and 5 Bedouin) aged-28, 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 ethnicigin, 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 politicabilis 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 thesphblie. 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 knowledg&as a key
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 dicourse 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 procedsethe 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 spaeeée the words that can be awkward

or poetic, chilling or rebellious; epistemological, namely, tacit informatidgmowing without being able to articulate

what we know; the ontological approach is the "silence of being" that instills a sense of ir@pirab life. To these
categories, Clair (1998) added a fourth category dealing with the ideological perspective, namely "the silencing of
marginalized groups of peogled

In Israel



The feminist revolution is connected to literacy. The more access womes thaknowledge 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 IsReligious schools for Arab and JewGirls

In the case of both Arab and Jewish women in Israel, religious schools constrain the woman's sphere of activity to the
domestic environmant.

Data Collection
Using qualitative irdepth interviews, 20 girls (5 Jewish, 5 Muslim, 5 Christiaab and 5 Bedouin) aged 125, 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 impumagkg 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 girlstsaitla 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 emphasizékethailencing 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 weapsaswhich
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 prominens 2 NRa | Y2y 3 (GKS . SR2dzAya yR / KNRAGAIYa 66SNBE WNX

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 aggial 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 theds 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 modéyniThe 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 religmmsen 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 spheres &gecially
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 anmg 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 prioriseand 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 Muslimsl@edouin 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 redealitiys 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 autonomowusassertive, yet they are encouraged to be silent

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 cespis 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 relagonig 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 themselve® tbargain 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 womesrder 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 PRENTATION
Extrinsic and Intrinsic Values among adolescents in Israel
Zehavit Gross, Bdlan 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 larael 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 ssalmodernity, 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 orientatfmofessional orientation, and setfianagement. The
findings show that whereas Jews endorse more agnotric intrinsic values, the Arab students endorse nereatric

extrinsic values. However, differences in gender and religiosity are apparent. As dtyngmoup that belongs to a
traditional society that strives to adapt to nédiberal 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 efahech
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 ad 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 corésgantrafulum 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 fourel in th
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 pesent 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) diaguishes between autgentric values represent a modern approach, whereas the roertric
values represent a more traditional approach.

The intrinsic or extrinsic dimension of a value
In his book Protagoras, Plato distinguished between intrinsiesgalthose that the individual is interested in because
of their selfvalue, 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 graanesgenerally 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 gradersJewish (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 meansve achie
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 tols
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, andflegjigiesity
(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 scoredilgher, 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 lsvef 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 tharefawahother 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 stereotypegualice as,
according to current literature (Baral,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
Jewishstudents 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, r@echaracterized as having extrinsic values. It transpires that the context in
which the process of socialization for values takes place hasradahing effect. Bronfenbrenner's (1979) ecological
theory maintains that the surroundings where individudige 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 higéer needs.
According to Vygotsky's ([1934] 1978) sewittural 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 reah 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 hdaraeaching 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 includegesals 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 changdslarat 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 T007). 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 valuerld 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 thissdwot 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 beirgsot just knowledgeable robots.

PAPER PRESEATION
{GdzRSy (aQ yS3z20AldA2ya 2F Y2NIf A&dadzSa NBfIGSR (2 &az20A
Catherine Dimitriadou, University of Western Macedonia, Greece

The changes that occur in the structure of nuclear families give rise to a reconsideratios sifilent'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
occa$on of Brecht's The Caucasian Chalk Circle teaching in Literature, {yezlveld students from a Greek primary
school classroom were engaged in amabnth participatory research study in order to address moral issues deriving
from the tug of love betwee 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 activiiesised 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
WoSt2y3aAy3ay (G2 | 3ASYySGAO FIYAfe& | y RiesiAttsn iritieredckdrdidiady I G A 2 y
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 Literatuthémlpo 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 traditioilgl gatterns, 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 aml 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 albaethical 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 followingesearch questions were posed:

- 126 R2 aitdzRSyda LISNOSAGS kk&heOdaficdpipi 2F WwWoSt 2y 3IAay3ay
- What are the students' views on the social norms concerning adoption?

- To what degree can Literary based mstion 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 swo-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 thex8nLJi & 2F Y230 KSNK22R | yR FI YAf &
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 morhlgpnosolving situations of the

nature described above could possibly cause changes in their conceptual representations of nuclear families.

PARTICIPANTS
The sample consisted of twenty Y2arold students, 8 boys and 12 girls, attending the 6thrfan a primary school.
It is worth noting that none of these children came from an adoptive orgerent family.

DATA & DATA COLLECTING METHOD

The data were collected from multiple sources: a) the students' responses to a questionnaire thegiweerin 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



arisingfrom the Brechtian text. A second story (The Lost Doll) provided material for the compilation of angdra

postf dzSAGA2yYyFANB |a G22fa F2NJ RFiGF 02ttt SOGA2y 2y &aidzRRS
girls is actually the owner othe 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, rédg pnd 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 thecproj

THEORETICAL FOUNDATION

The study had a broad theoretical grounding on S@sigchology, Pedagogy and Literary Theory, since the project
unfolded on the basis of different ontological and epistemological points of departure, complementaaghoother.
Participatory research methods (Hughes & Seyniolts, 2000) and flexible chitentred procedures were applied
drawn on the theory of Social Constructivism (Hua Liu & Mattheus, 2005), thus providing liberating, empowering and
educative learmg opportunities.

FINDINGS

Comparison of the data between the two questionnaires revealed a change in the students' responses to the same
dilemma (prelj dzZSa G A2y Y ANBY WeKS -R&Ea 0 OBSERIYANS Y 20 RS AK2 UTT o
testifies an impact of thg@roject 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 renouncetbandonment of a child and approved of adoption as an action of
Y2NI f AGET GKS&@ ONARGAOAASR (GUKS SUKAOIE O2RS&a ¢KAOK 3IAL
essential mother care; and they disagreed and argued about individuak ragtd 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 enfiktsrand

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 byldnd; 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 feamork 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 creatiohamto 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 perspédtaehong 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 witinvate

of assertiveness and responsive behaviour.

PAPER PRESENTATION
Does religious learning through physical activity lead to a better abilityetmpathize 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 ik 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 aetyet 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 ELLAoject analysed this question in a quagperimentaldesign. In 2008, 624 4tyraders (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 thegn bei
taught using physical methods, half of them using methods based only on the children's imaginationtesA aned a
posttest after each module checked the effects on the ability to empathize with the main actors of teaching units;
another test at theend 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 assetsome circumstances as an analysis of differential-figmationing 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 wellyaasnipirical 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” religchusation 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 "atvisim
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? Th&ERtoject analyzed this question in a quasi
experimental design. In 2008, 624 4ynaders (age: 9.16 years; denomination: 81% Protestant, 8% Roman Catholic,
11% without religious affiliation) in 31 Bavarian classrooms were introduced to a learning naduie 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 ptest and a postest after each module checked the effects of teaching units;
another tes at the end of the school year checked the sustainability of these effects.

In the EARKpaper we will concentrate on the ability to empathize with the persons being portrayed in the two
teaching units. Therefore the students filled in seven mlgtiphoicequestions 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. Thissad@g not show an overall effect

on the students' ability to empathize. Students who have elaborated the Miges or the Luthettopic respectively

by physical methods are not generally better in reproducing correct feelings than students who hachtdlboth

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
imaginatve 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 atmosphefde 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. Inftpgiqal 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 Bctivity
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 wih 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 Repremtations by Novices in Learning Chemistry

David Corradi, Katholieke Universiteit Leuven, Belgilem Elen, Katholieke Universiteit Leuven, Belgi@eraldine
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 reseah does find that novices can use specific combinations of representations for learning (e.g.,
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Undergraduates (n=67) participated in a fpest randomized experiment. Participants read texts, that weye
depending on the conditioq accompanied with symbols and/or pictures. Result found no significant differences in
learning gains. Combining symbols and/or submicroscopic representations witkldegtnot 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, @&otibo
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 represttions 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 MEdRg(, 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 differescthat 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 festemistry increases

the level of conceptual understanding for novices (i.e., chemical literacy; ShwartzyB&rHofstein, 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
GAGK GKS LAKOSNINSIQEA AW GISWF FGEKS LINA2N) {y2¢f SRAS 2F GKS a
is first mentally represented. Its semantic content then generates a propositional representation. That representation

is formed into a mental model (Schotz & Barnn2003).
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submicroscopic representations compared to when learning with only texts or with text and either a symbolic or a
submicrogopic representation.

Methods
Participants
Participants were sixty seven undergraduates. 7% were male. Mean age was 18.61 (sd= 0.91).

Design

In a prepost randomized experiment, participants were distributed over four groups. Group 1 (n=16) receit&d tex
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 postests were chemical literacy tests. One instrument in each test assessed recognition of chemical concepts
(nominal literacy; selfeport) and the second one the ability to correctly describe concepts (functideeddy; open
guestions) (Shwartz, Betvi, & Hofstein, 2006). The nominal literacy-pest had Cronbach ? =.89; pdstt: ? =.91.

Coders scored the functional literacy test. Intater agreement (kappa) scores for all tests were between .60 and .90.
Cockrs compromised on the scores they did not agree on. Pre andtesistasted 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 logge®Ve used an ANOVA to measure difference in learning gains (posttest minus pretest
results).

Results

Pretest 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 hypothesias 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) = 0/84942, 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.deinshining 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 decoragifunction 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 thah wWwith 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 Steffersky, IPN, GermanyEvaMaria Lankes, TU Muenchen, Germa@laus 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 handsn 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 outcomesosas 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 activities on the understanding ecience 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 scieotiftepts (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 inervention was based on three instruction units. In a prpost and followup-test we used structured
interviews for assessment.

Results were modeled with a Radgipe model. All five groups show an increase in the abilities. In the post test
results catrolling 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 childrere 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 profttampares 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 siaition 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 oromatwities that
entertain and amaze children. However, researttovg that handson 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 pracessdostered. 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 piecdsrofation (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 {oanalstivities on the undatanding

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 combiation 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). Geneagnitive 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 posttet shortly after the end of instruction as well as a folop/test four months after the instruction
had taken place.

For assessment we used the SNAEIE, which was individually presented as a structured interview. The test consist
of 29 items for eah measurement point; 10 of those were anchor items whereas the others varied over the
measurement points (WL:Eeliabilities are .75 (preest) and .80 (postest)). The items were scored as 0,1 and 2 for
wrong answers, partly correct answers or correcéw&ers 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'likelting 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 relesacepts are
observable.

In the first experimental group the children carried out hamasactivities. Afterwards the observations, results and
conclusions were discussed and compared with other experimental activities; however, explicit refeceaeces/tday
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 workwere performed. A combination of both (hands 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.

Resllts

Results of the assessment were modeled with a Ragmh 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 deviationsso 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 resulteand 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 theestion of how to support preschool students' conceptual
understanding of science topics. Our results show that only the combination of Jwendstivities and the support of
relating concepts to everyday situations leads to significantly higher achievernerpared with a baseline group
without any treatment. In typical science learning environments in kindergarten, hamdxctivities are often not






