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Preface

The 19th annual ETEN Conference was hosted by EGE University, Izmir, Turkey in
April 2009. The theme of the conference was Bridging Cultures through Education
which was considered and discussed from complementary viewpoints in a marvellous
conference atmosphere.

It is our pleasure to notify that ETEN is growing all the time. Today, after near-
ly twenty years, the network has over 50 member institutions from Europe and North
America representing teacher education and social educator training institutions. The
most recent members of ETEN are University College of Antwerp (Belgium) and
Azerbaijan State Pedagogical Univeristy (Azerbaijan). We are happy to welcome our
new members to the network.

ETEN’s Conference Proceedings have become a regular feature of the organisa-
tion from the 2001 conference at the University of Greenwich. During the years, the
scientific quality, the innovativeness of the papers as well as the fresh viewpoints pre-
sented in them has become more and more visible.

This 19th conference proceedings publication of the network is based on papers
that were discussed in the T1G-sessions at the ETEN Conference at Izmir. These pa-
pers introduce research studies, document professional practices and development
programs and take stands on educational policy issues. The papers included in this
publication represent the following Thematic Interest Groups (TI1Gs):

Educational Technology
Internationalization
Mathematics Education
Myths and Fairy Tales
Reflection

Special Needs

ogakrwnE

The papers of this publication will be evaluated by two blind referees in order to be
considered for publication in JETEN, the Journal of the European Teacher Education
Network.

We are really proud of ETEN publications; because of their rich and diverse
themes as well as practical and scientific importance. We would like to encourage this
development trend also in the future in ETEN proceedings and journals.

We would also like to encourage you to look ahead to the year 2010, which is a
20th jubilee year of ETEN. We look forward to the new challenges and co-operation
moves during this year. We also like to welcome you warmly to next annual ETEN
conference, which will be held at the University of Helsinki on April 15th — 18th,
2010.

Kristiina Kumpulainen, PhD Auli Toom, PhD

Director Adjunct Professor

Finnish National Board of Education  Faculty of Behavioural Sciences
Helsinki, FINLAND University of Helsinki

Helsinki, FINLAND
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L. How should information communications technology (ICT) be used
to enhance teaching and learning in the early years?
An investigation into the perceptions and attitudes of
a group of early years trainee teachers

Kevin Ardron
Northumbria University, Newcastle, England

In order to enhance children’s learning and help them to develop lasting
and positive dispositions towards technology, early years educators
must develop their own enthusiasm and confidence with regard to ICT.
(Early Learning, Forward Thinking, 2003, p. 1)

Introduction

This paper examines how Initial Teacher Training (ITT) practices build confidence,
capability and critical understanding in trainee teachers with respect to the use of digi-
tal technologies to support young children’s learning. As a provider of ITT pro-
grammes with a specialism in Early Years education we need to ensure that we ad-
dress both the professional and pedagogical capacity of our students, encouraging
critical understanding of the nature of these digital technologies and resilience to the
rapid nature of change.

The central principles of the Early Years curriculum in the UK are embedded in
the everyday experiences of young children, and if the nature of their “digital child-
hoods’ is to be acknowledged then technology must be implicit in the opportunities
we provide for them at this formative stage of learning.

Information Communications Technology (ICT) in Early Years education has a
broad definition that centres on the experience of the young child and their relation-
ship with technology. It is a definition that clearly identifies the importance of chil-
dren using a wide range of devices and being provided with opportunities to talk
about their experience of technology (EYFS, 2008). It adopts the kind of contempo-
rary understanding of ICT suggested by Hayes (2006) and includes electronic toys
that respond to a child’s action, possibly cuddly or wearable and often likely to be
representative of domestic devices. It acknowledges the child’s experience as they
interact with the technology embedded in their home environment, and see it in action
throughout their wider environment. Embracing such a definition is useful when con-
sidering how to integrate technology with existing effective Early Years practice as it
is easy to see how children can draw on this experience as a stimulus for play based
learning. This idea that young children acknowledge the presence of technology in
their ‘socio-dramatic play’ is central to the ‘emergent ICT curriculum’ defined by
Siraj-Blatchford (2006).

The role of ICT in learning and teaching has evolved rapidly over the last dec-
ade from a comparatively marginal position to one where it is considered a core cur-
riculum area. This is reflected by the challenges posed by school based placements as
our student teachers are expected to demonstrate their capacity to meet standards in
increasingly technology rich classroom environments (QTS Standards: Q16, Q17,
Q23 relate specifically to the use of ICT). It is important therefore to provide our
trainees with the opportunities to build confidence and competence, develop positive



attitudes and mindful perspectives with regard to the use of this technology, and equip
them with the means to embrace its potential to enhance learning.

This paper is based upon a case study that examined the perceptions and atti-
tudes of a small group of teacher trainees to ICT and its role in Early Years Pedagogy.

Review of literature

The debate surrounding the appropriate use of technology in the Early Years can be
seen as a reflection of its proliferation in modern society and the response by succes-
sive UK Governments to prioritise and fund its integration throughout all sectors of
education. However, this has been criticised for being politically driven ‘technological
determinism’ (Buckingham 2007), where the effects on pupil’s learning have often
been left to conjecture. This widening debate is informed by opinion from a number
of often opposing perspectives. Some of these explore the nature of good practice or
promote the use of ICT generally, whilst others offer more critical opinions and call
for a measure of restraint and reflection.

The political perspective

In an economic environment that increasingly depends on the central role of informa-
tion, communication and technology, the importance of ‘digital literacy’ is being
championed by politicians, policy makers and industry, is implicit in educational poli-
cy and seen as an essential component in the preparation of a future workforce.

The agenda for ICT in education in the UK is determined at a national Govern-
ment level, implemented by agencies and departments such as the DCSF and pre-
sented as part of statutory frameworks such as the National Curriculum (DfEE 1999)
and the EYFS (2008). Becta and OfSTED are periodically commissioned to undertake
large scale research and review of the impact of these initiatives but have tended to
focus on resourcing rather pedagogical outcomes (ICT in Schools, OfSTED 2002;
Harnessing Technology Review, BECTA 2007 Machin et al, 2007).

To suggest by simply installing technology in a school, innovations and change
would follow seem to be a difficult claim to confirm (Pelgrum & Law 2003) and there
IS a growing acceptance that the starting point should be the establishment of clear
curriculum goals and pedagogical priorities. The recently revised statutory guideline
for Early Years practitioners (EYFS, 2008) presents a themed structure that appears to
have such a starting point. It is intended to complement the rich and varied home ex-
periences of children and there is an implicit recognition here that children are indeed
immersed in a digital world. Explicit reference to what young children should learn
about with respect to ICT can be found and there are suggestions that young children
should be given opportunities to “find out about and identify the uses of everyday
technology, and use information and communication technology and programmable
toys to support their learning” (EYFS, 2008, pp47). A key aspect of this is the recog-
nition of the key role that Early Years practitioners have in building upon the individ-
ual experiences that children bring with them. It is the capacity of the trainee to adopt
this role that is particularly pertinent to the focus of this study.

Cultural and ethical perspectives
The current debate over the role of technology in early childhood education represents

a shift in thinking that began in the late 1990s and was described by Healy (1998) as a
move from ‘bedazzled advocacy’ to ‘troubled scepticism’. In parallel with the unprec-



edented investment in technology there were signs of a ‘simmering revolt’ (Reynolds
2001); a substantial commentary (Cordes & Miller, 2000, Cuban 2001, Doukidis et al
2004, Buckingham 2007) concerned with the nature of early learning and the potential
harm that increasingly powerful technology may hold for young children.

Healy’s claim (1998) that over exposure to technology from an early age can re-
sult in physiological and psychological harm is contended more recently by Aubrey
and Dahl (2008) who suggest that there is currently no conclusive evidence related to
such specific health indicators. They do however support the notion that for technol-
ogy to have a positive effect on children’s development it must be used in a develop-
mentally appropriate manner. |1 would concur with this and suggest that practitioners
working with very young children must have a clear understanding of what is appro-
priate.

This complex debate, far from reaching a consensus, appears to be becoming in-
creasingly polarised. It is set against a social and cultural backdrop that has seen the
birth of the first truly ‘digital generation’, the rise of ‘edutainment’ (Buckingham &
Willett 2006) and the phenomenon of ubiquitous social networking technologies. The
notion of “digital inclusion’, (Warschauer 2003), demands attention and Early Years
practitioners should not assume that all children are equal in terms of their access to
technology beyond the classroom setting. This demands of our trainees an awareness
of the wider debate over ICT. It is a debate that does not centre on whether technology
is a desirable component of education per se, but at what stage it is developmentally
and ethically appropriate to introduce young children to such technologies.

There is a balance to be strived for where appropriate technology reflecting the
child’s wider experience can make a positive contribution to their early learning. Pro-
viding opportunities for student teachers to develop this critical understanding should
be a key aspect of their initial training.

Pedagogical perspectives

Work by Loveless, DeVoogd and Bohlin (2001) suggests that identifying appropriate
pedagogies and acknowledging the role that technology can play in enhancing exist-
ing good practice in the Early Years is not straightforward. The complexity of this
task is shaped by the political, social and commercial interests that influence curricu-
lar frameworks and as such ‘new’ pedagogies are not the sole privilege of educators.
There are also substantial differences between the maintained and non- maintained
sectors, between child minders and playgroups and therein the experiences that indi-
vidual children are afforded (Aubrey & Dahl, 2008).

However, there is a growing acceptance of what is considered to be ‘good prac-
tice’. Siraj-Blatchford et al, (2002) and Hayes (2006) define a key aspect of this effec-
tive practice as the adult’s capability to build on what the child knows and to lead
them forward. Knowing when to intervene and how to encourage a child’s autonomy;
knowing when to step back and observe, when to ask a question or provide guidance
is seen as the ‘intelligent action’ that lies at the heart of effective practice (Loveless,
DeVoogd and Bohlin, 2001). This description of “intelligent action’ serves as a useful
definition of pedagogy where the crucial role of the practitioner is to maintain learn-
ing through a deep understanding of the complex relationship that exists between
themselves and the children. Learning in this case may be initiated and led by the
child’s enthusiasm for and experience of a particular aspect of ICT, but would also
require specific competencies on behalf of the teacher and an appreciation of the po-
tential of the technology.



Rather than a focus on practitioner skills, this research aims to explore the no-
tion that where Early Years trainees have a positive disposition to the use of technol-
ogy they are more likely to appreciate the complexity of this relationship and more
able to support children’s learning.

They need to recognise the value of moving from the type of ‘reactive supervi-
sion’ identified by Plowman & Stephen (2003) to the more conscious pedagogic strat-
egy of ‘guided interaction’ defined by Aubrey & Dahl (2008). This pedagogical
framework complements the idea of an ‘emergent ICT curriculum model’ (Siraj-
Blatchford, 2006) similar in many respects to current approaches to early mark mak-
ing in literacy and numeracy. It is an approach that would involve teachers in a proc-
ess of not only guided interaction and adult mediated activities but of encouraging
socio-dramatic play where technology maybe represented but not necessarily present.

Implications for initial teacher training

In preparing students for the award of Qualified Teacher Status we are tasked with
addressing principles of pedagogy and issues of personal effectiveness in relation to
the use of ICT in Early Years education. |1 would agree with the opinion of Kirschener
& Sellinger (2003) who suggest that there are significant and clearly challenging im-
plications for teacher training programmes that seek to prepare their future teachers
for this environment. There are issues of competency linked to age and personal ex-
perience of ICT that can be further compounded by the rapid pace of technological
change.

Gao et al (2007) suggest that there are an increasing number of studies that at-
tempt to define how ICT should be integrated into teacher education programmes but
that there is still limited research that tracks the change in student teachers’ perspec-
tives, attitudes and competencies over the course of their training and transition into
initial employment. It is this disposition at an individual level that is considered to be
one of the most powerful catalysts in the transformation of pedagogy (Reynolds
2001), and | would concur with Diaz (2001) in suggesting that the goal must be to
prepare students to become effective teachers with technology rather than of technol-

ogy.
Methodological approach

The study required an approach that was investigative and exploratory in nature, fo-
cusing on the subjective nature of the student experience. The design was dictated by
the need to gather information about the attitudes and perceptions of student teachers
in a learning environment that is inherently complex, driven by human interaction and
the social construction of shared understanding. As such, a qualitative approach con-
sistent with interpretive enquiry offered the most appropriate methodology.

A case study methodology consistent with the ideas of Bassey (1999) and Den-
scombe (2005) supported the combined use of questionnaires, focus group discussion
and semi structured interviews to gather data and provide the basis for a rich discus-
sion. The concern here is with the meanings that emerge through the thoughtful analy-
sis of this data and an acceptance that the outcome will not be a scientific generaliza-
tion but a deeper contextual understanding.

This research was undertaken within the school of Health, Community and Edu-
cation Studies (HCES), Northumbria University and the students invited to participate
in this study were drawn from the 2006 entry cohort for the BA (Hons) in Early Years



Education. This cohort consists of 114 student teachers who had recently made the
transition into their final year of preparation leading to the professional qualification
of Qualified Teacher Status (QTS). At this point in their training, issues of practice
are paramount and their individual focus is shifting from building foundations of
knowledge and understanding about the role of the teacher to the immediate practical
issues associated with their final assessed school placements. The sample of thirteen
participants was identified as a result of their decision to opt into a specialist module
that examined the use of digital media based resources in the Early Years and Primary
classroom.

This purposive approach to sampling enabled the selection of a potentially in-
formation rich sample of students who have a particular interest in the focus of this
research. Ball (1990) cited in Cohen, Manion & Morrison (2007, pp115) supports this
approach stating that, “in many cases purposive sampling is used in order to access
‘knowledgeable people’, i.e. those who have an in-depth knowledge about particular
issues.” Gliner & Morgan (2000) suggest that although this approach is unlikely to
achieve the goal of complete representiveness it is recognized as an efficient strategy
for small scale studies.

The questionnaire combined multiple choice questions with Likert style and
open ended questions allowing respondents a range of ways to reflect on their own
experience. This was distributed electronically via the University e-learning portal,
completed on screen and submitted to a secure location. In this way it proved to be an
efficient way of reaching the trainees who were by this time on study leave and re-
sulted in a 100% response rate. A simple analysis of the biographical data (gender,
age, entry qualifications) was then used to assign participants to either the “focus
group’ or the ‘interview’ set. This data, together with my knowledge of each partici-
pant, helped to ensure a degree of homogeneity and a balance of strong personalities
across the sub groups. Digital audio recordings were taken during all face to face ses-
sions and summary transcripts submitted to participants for validation prior to further
analysis.

Analysis and discussion

A systematic approach to analysis was adopted and the process of making sense of the
data aimed to explore its context and validity in light of both the literature reviewed
and the research design. This enabled tentative assumptions to be drawn that provided
an insight to the issues that underpin this study.

Analysis of the questionnaire data involved simple descriptive rather than infer-
ential statistics. Frequency analysis of the Likert scale data highlighted response
trends that highlighted the participant’s attitudes to ICT and perceptions of how it
should be used in Early Years settings. However, no claim is made for the statistical
significance of these findings as they originate from such a small sample and their real
value was as a reference point to complement the findings from the focus group and
interview stages.

The qualitative data collected throughout all other stages were analysed following a
process of coding and categorisation involving an in depth scrutiny of the partici-
pant’s responses that helped to identify the following themes.

Attitudes, confidence and competence
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Analysis of questionnaire data suggests that participants consider themselves to be
competent users of ICT with a strong understanding of Early Years pedagogy. There
is also a strong indication throughout the literature (Pelgrum & Law 2003, Potter
2008, Loveless 2003) and across the participant responses that a positive disposition
matched by a confident and competent approach by the teacher with respect to ICT
are considered to be key elements in ensuring young children establish an appropriate
relationship with technology.

In a study investigating primary teacher’s approaches to using ICT to support
children’s learning in Literacy and Numeracy, Moseley et al (1999) found that there
was a tendency for teachers with higher levels of ICT competency to exhibit a posi-
tive attitude to its potential. Teachers who considered themselves less skilled were
shown to demonstrate negative attitudes towards ICT. However, a decade on | would
suggest that this argument may be less robust as current findings indicate a shift in the
relationship between personal competence and attitude to ICT. Moseley et al (1999)
suggested that teachers “will probably need to improve their ICT skills to acquire the
positive attitude that usually goes with such skills” (pp93). This suggests that the ac-
quisition of skills is a prerequisite to the development of positive attitudes. Analysis
of participant responses from the current study, suggest that this relationship maybe a
more complex issue. Early Years trainees appear to approach the challenges associ-
ated with the integration of ICT into classroom practice with a positive attitude from
the outset of their training. They recognise the potential that ICT has to offer and that
a positive disposition is essential as they begin to acquire the skills that will give them
the confidence to use ICT effectively to support children’s learning and their own
professional practice.

I would argue that the apparent shift in this relationship between attitude and
competence is a reflection of the rapid pace of change in digital technologies over the
last decade and the resultant impact on modern culture (Buckingham 2007, Doukidis
et al 2004). Generic ICT skills are now acquired prior to the students beginning their
initial teacher training and they bring with them an awareness of how technology im-
pacts on their everyday experiences. Skills are no longer the prerequisite of a positive
attitude but are crucial to the development of a confident and competent approach to
teaching using ICT.

However, there is also evidence to suggest that there are individuals entering the
BA(Hons) Early Years programme who have a narrower experience of ICT than that
described above. Analysis of the biographical data would seem to indicate that whilst
all respondents report a positive attitude to the use of ICT the skill set and confidence
of entrants at the beginning of their training is affected by their age. This reflects the
findings of Loveless (2003) who found that primary teachers tended to disregard their
experience of ICT in their own schooling, describing it as irrelevant in terms of the
impact on their current practice. This reflects individual prior experience of ICT over
a period when it was perceived as a ‘new’ phenomenon that had little significance in
the socio cultural context at the time of their training and in this way impact on their
practice was limited.

Younger entrants will have had an enriched experience with regard to ICT in
their own schooling over the last ten years in comparison to the more mature entrants
and in this way are likely to begin their training with a more established skill set. This
may have implications for the provision of appropriate opportunities to cater for the
individual needs of more mature entrants and the potential value of collaborative ap-
proaches that facilitate a sharing of experience and expertise with younger trainees.
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A positive disposition at the outset nurtured by meaningful opportunities to de-
velop ICT skills in an Early Years context appears to reduce the significance of these
initial differences in age related skill sets by the end of their training.

The child’s experience of ICT

The idea that children should be able to role play with the ‘real’ devices they encoun-
ter in their lives outside the classroom was an idea that was discussed in the focus
group discussion and highlighted the participant’s perception of the importance of
children’s socio-dramatic play that draws on instances from their real lives and helps
them to make sense of their experiences through ‘pretend play’. Participants appear to
have an awareness of effective pedagogy for young children learning with ICT despite
not all of them actually witnessing children engaged in this kind of activity.

There was also an awareness that not all children in their classrooms will benefit
from the kinds of rich experiences that provide a stimulus for such meaningful play.
The notion of this ‘digital divide’ is defined by Buckingham (2007) and emerged as a
theme during the focus group discussion as the participants recounted their individual
placement experiences. The acknowledgment of this wider experience that young
children bring to their classroom is vital to the teacher’s understanding of individual
needs and should inform their thinking when planning learning activities that could be
enhanced by the inclusion of ICT.

Impact of placements

As expected, the nature of placement experience appears to have a significant impact
on the trainee’s developing expertise in relation to ICT. However, it would appear that
not all placement settings meet expectations in terms of the effective use of a range of
ICT resources. Participants reported on the impact of technical failure, teacher confi-
dence and a lack of appropriate resources that suggests the technology rich Early
Years setting is a nirvana that is perhaps not found throughout our partnership of
schools. Clearly there are implications here in terms of ensuring an equality of experi-
ence for our trainee teachers that will allow them to develop confidence and compe-
tence in the kinds of situations that Loveless (2003) describes as relevant and authen-
tic.

Conclusions

As they begin their training, students have differing levels of competence and confi-
dence with respect to their individual use of ICT. Age on entry combined with their
individual school experience appears to significantly influence these personal perspec-
tives and is related to the recent and substantial impact of digital technology. The age
profile of the study group is significant in this respect and it would seem pertinent to
suggest that in a similar group where the modal age was lower and therefore their
school experience more recent, perceptions related to the learning potential of tech-
nology would have been different at the beginning of their programme.

Initial assumptions about the degree to which technology is present across all
school placement settings seem to be challenged by some participant responses that
suggest ICT resources are often lacking or simply not used by school based staff.

However, participants clearly had strong views on how ICT should be used to
enhance teaching and learning in the Early Years and by their final year of study have
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developed confidence and competence in their use of ICT through a combination of
University and placement experiences. This continues to be supported by their posi-
tive disposition to the challenges that ICT presents, and a growing awareness of effec-
tive pedagogical approaches.

Implications

There may be significant value in developing this research theme and extending it to
include the whole cohort across each of the year groups on the Early Years Education
programme. Refining the questionnaire and adopting a more rigorous approach to
quantitative data analysis would complement focus group and interview data from
each cohort and provide a more robust evidence base from which to generalise. How-
ever, the indication that placement experiences may not be offering an equality of
experience in relation to the presence of technology may require research that is spe-
cifically focused on schools. This would be a more complex undertaking, requiring a
sensitive approach and a careful consideration of ethics.

These participants have followed a programme of study that has has seen a
move away from the generic skills sessions, described by Buckingham (2008) as the
‘Microsoft Office’ curriculum, to ones that are inherently practical and linked to their
understanding of Early Years practice. This has been complemented by specific op-
portunities aimed at introducing the wider agenda related to technology in the Early
Years.

This wider agenda refers to the socio-cultural context in which trainee teacher’s
experience is grounded and is a significant factor in ensuring ‘confidence in change’
(Loveless, 2003, pp324). Individual skills are only one aspect of a more complex rela-
tionship between this resilience to change and a confidence that is built on critical
understanding and a positive disposition. University based training should continue to
acknowledge the complexity of this relationship and provide opportunities that are
responsive to individual needs but not focused narrowly on the acquisition of skills.
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2. Inquiry- 2-insight:
An international environmental science collaboration

G. Fauville, The Sven Lovén Center for Marin Science, Kristineberg, Sweden
P. Miller, Hopkins Marine Station Stanford University, California, USA
J. Hodin, Hopkins Marine Station Stanford University, California, USA
S. Dupont, Department of Marine Ecology, Goteborg University, The Sven Lovén
Centre for Marine Sciences, Kristineberg, Sweden
J. Haws, Seaside High School, Noche Buena, Seaside, California, USA
M. Thorndyke, Royal Swedish Academy of Sciences, The Sven Lovén Centre for Ma-
rine Sciences, Kristineberg, Sweden, and
D. Epel, Hopkins Marine Station Stanford University, California, USA

Introduction

In recent decades environmental issues have been of growing concern. In particular
climate change is one of the major issues; for the first time in human history, we have
conscience that we can impact our environment on a planetary scale. To solve this
global issue, it is of upmost importance that each citizen takes action by engaging in
sustainable and environmental behaviors. However taking proper action is difficult for
many people because (i) the problem, happening now and accelerating, can seem too
big to solve, (ii) climate change does not stop at international boundaries and in that
respect people may feel that they have to deal with a problem their society did not
create, (iii) despite the consensus in the scientific community®, the media and internet
release tremendous amount of information of different accuracy and quality®®. Deep
understanding and international overview of those issues will be the keys for the next
generation of educators, citizens and policy maker to envision efficient and interna-
tional solutions. In that respect education is the critical factor in dealing with global
and local environmental problems.

Recent decades have also showed a major change in education: ICT tools are in-
vading the classrooms*® and use of social networks is now beyond the imagination of
its own inventors. Indeed the Web is full of social networks dedicated to educa-
tion®"®. Students are big social network consumers but their primary interests are en-
tertainment and social exchange. Moreover despite their apparent technological skills,
students are not necessarily fluent in information, visual and technical literacy; most
student acquisition of these skills is accidental®.

The Inquiry-to-Insight (121) project offers an educational program combining
ICT, social networking and pedagogy directed at environmental issues. The 121 idea is
to pair classes from different countries within a social network. The students compare
views, attitudes and life styles around three environmental issues (climate change,
environmental pollution and habitat preservation) and will increase their understand-
ing of those issues with different educational tools mainly based on ICT. Preliminary
results indicate that this approach motivates students, provides educational opportuni-
ties while enhancing ICT literacy and expands a narrow view of the environmental
issues to an international one.

The project

Started in November 2008, the 121 project is collaboration between Stanford Universi-
ty, California, USA and Gothenburg University, Sweden and their respective marine
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stations; Hopkins Marine Station and Sven Lovén Center for Marine Sciences- Kristi-
neberg. A pilot study was conducted pairing senior students from Sweden and Cali-
fornia. The Swedish students are enrolled in a national marine biology program at
Gullmarsgymnasiet, Lysekil. The students from Seaside High school, Seaside, Cali-
fornia are members of an advanced biology class.

The tools

121 aims to implement and evaluate ICT tools to increase student’s awareness of envi-
ronmental issues and to broaden students’ views. During our pilot study we evaluated
different tools presented and described below.

Social network

We set up an educational social network with the Ning online platform. This platform
gives anyone the opportunity to create their own social networks around specific in-
terests with their own visual design, choice of features and member data’.

We use the 121 social network both as a learning platform and as a socializing
place, as we have found that the comfort level of the students increase as they become
acquainted with each other and the 121 team.

The 121 Ning page includes 5 main features:

e  Students set up their own personal page and answer a questionnaire concerning their life and
involvement in environmental issues. They read each other’s personal page and send com-
ments back and forth. This feature has lead the students across the ocean to get to know one
another better. Students can upload pictures and videos on their personal page to illustrate
themselves and their life.

e  Students have the opportunity to create their own blog as a place for free expression. This fea-
ture is very important to create personal bonds between students.

e A forum feature is dedicated to discussions related to science, class assignments and to intro-
duce new activities. Amongst others, students use it to share environmental perspectives and
to measure their personal energy consumption (via our Carbon Footprint activity described be-
low). They then compare and discusse their carbon footprint in the two sister-school classes.
The students’ data are presented in graphical form so the students can analyze how their foot-
print compared to the class distributions and means. This facilitates class discussions through
a meaningful graphical example.

e Three RSS feeds'®!**2 are displayed in order to keep track of the latest environmental news.
Those articles are used as resources for assignments and discussion starters.

e The chat feature gives students the chance to talk in real time.

In order to energize the collaboration between students in US and Sweden, they par-
ticipate in cross-ocean group projects. Each group investigate a question (of their
choosing, with teacher approval) related to a broader topic in relation with climate
change such as transportation, food choice, household energy, or media attention.
Groups lead their inquiry with teacher support. Students are guided to find the re-
sources and evaluate their accuracy by checking sources and author in order to im-
prove their critical thinking abilities.

The students are free to use the communication tools they think are best for the
collaboration (email, facebook, skype, elluminate, 121 Ning page...). In order to share
their research with their peers from the other groups, students will create a multimedia
presentation to be posted on the Ning page.
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Virtual activities

All the tools developed are meant to be open resource. So far we developed 2 online
curriculums:

The carbon footprint activity™ gives students the opportunity to take a critical
view of their own energy consumption and to find solutions to decrease their personal
emissions. This virtual activity is divided into three parts. The first is an introduction
to the problem and a link to a carbon footprint calculator; each student answers ques-
tions concerning their life style to determine their carbon footprint. Once they know
how much carbon dioxide they release, they consult a world map with the emission
per country in order to see their own consumption in a global context. Finally the
animation aims to help students to think about their behavior and how simple actions
in their everyday life can significantly decrease their carbon footprint.

The ocean acidification animation and virtual laboratory™ include back-
ground information on how or carbon dioxide emissions impact oceans pH (ocean
acidification), an interactive model of ocean acidification, a comparison of calcifying
organisms believed to be severely affected by ocean acidification, an interactive evo-
lutionary tree of calcifying organisms and a virtual laboratory where students address
the question: How does ocean acidification effect sea urchin larval development? In
the virtual lab, students complete the procedural steps of the experiment: setting up
replicate cultures, feeding the larvae, making water changes, and observing the
changes in the larvae over time. Then, they set up slides for measurement analysis.
The students make the larval measurements themselves for a subset of the larvae (a
different subset for each student), calculate the treatment means, and then can com-
pare their subsample results to the entire statistical sample. The data the students ana-
lyze are actual data gathered by 121 scientists leading research on ocean acidification.

VoiceThread

To support a more authentic learning context and to clarify students understanding,
interactions between scientists and students are important™. Unfortunately this re-
quires more time and money than schools can afford and more time than scientists can
allocate. The virtual conference can be a good alternative to gather scientists and stu-
dents into a discussion. In that respect, VoiceThread seems to be the perfect tool.

A VoiceThread is a collaborative, multimedia slide show that holds images,
documents, and videos and allows people to leave comments in different ways — re-
cording voice, typing text, uploading files, videotaping with a webcam- and share
with anyone. VoiceThread allows group conversations shared in one place, from any-
where in the world®.

During our pilot study, Dr. Dupont- a biologist leading researches on effect of
ocean acidification at the Sven Lovén Center for Marine Science created a Voice-
Thread on his research and results and posted it on our Ning page. Students can have a
look at the talk at any time, learn at their own pace, and have ongoing discussions on
the topic with other students and 121 team members.

All these contacts make the project and the issues more tangible to the students.
Furthermore, these more personal and in-depth interactions give students the opportu-
nity to gain a deeper understanding of complex scientific issues such as ocean acidifi-
cation.
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Results
Quantitative data

In order to evaluate 121 project we designed 2 surveys —one general and one focusing
on ocean acidification- that students fill in once before they start the project and one at
the end of the academic year. As the 121 academic year ends, students will take the
general post-survey. They completed the post survey on ocean acidification at the
conclusion of the ocean acidification animation.

The ocean acidification survey is designed to assess students’ knowledge on this
issue and how student evaluate their own knowledge. The ocean acidification survey
includes 6 questions. The knowledge score was range from 0 (all wrong answers) to 1
(all right answers).

Our tools significantly increase students’ knowledge on ocean acidification.
Figure 1 compares the results from the pre and post surveys from the Californian and
Swedish students. While there was no significant difference between Sweden and
California (an average score of 0.55; F=0.27, p<0.6), a significant increase in know-
ledge of 30% (F=11.6, p<0.001) was observed in both countries as a result of expo-
sure to the 121 OA activity (ANOVA 11, F=3.96, p<0.01).

1 Ll pre-survey

0,9 M post-survey
0,8
0,7
0,6
0,5
0,4
0,3
0,2
B A

Knowledge Score [0-1]

California Sweden

Figure 1: Increase in knowledge (scored between 0 and 1) after the OA animation. Pre-survey in Cali-
fornia, n=15. Pre-survey in Sweden, n=15. Post-survey in California, n=9. Post-survey in Sweden,
n=13.The error bars represent the standard error of mean.

Students were asked to evaluate their level of knowledge with a value between 0 (no
knowledge at all) and 1 (best knowledge). The table 1 shows that student’ self-
evaluation increases significantly through time by almost 27 % in Californian and by
almost 21% in Sweden.
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Table 1: Increase in student self-estimation of knowledge on OA before (“pre”) and after (“post”)

undertaking the OA activity. Mean + standard error of mean.

Value | California California p Sweden Sweden (post) | p
(pre) (n=15) (post) (n=9) (pre)(n=15) (n=13)
[0-1] 0,358+0,052 0,454+0,058 * 0,56x0,0 0,676+0,036 *

Figure 2 illustrates the relation between self-estimation of knowledge and real know-
ledge on ocean acidification. The symbols (dots and squares) above the line indicates
that students’ knowledge are higher than their self-estimation of knowledge which
means that they under-estimates themselves. The symbols below the line indicate that
students overestimate themselves since their knowledge score is under their self-
estimation of knowledge.

The majority of our students from both countries underestimate their knowledge
before and after 121 participation.
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Figure 2: Relation between self-estimation and real knowledge on OA
Qualitative data

Student response and enthusiasm surpassed expectations. On both sides students were
eager to meet the sister students and to get to know each other. Students showed an
important interest for the social networking aspect. However, it has been a challenge
to bring an educational focus to ICT tools that students use mainly or exclusively in a
social context. Thus, while students eagerly used the Ning site to design their personal
pages and participate in blog discussions, they did not often engage in educational or
scientific forum discussions.

By contrast, students participate actively when they are guided in forum discus-
sions such as “bad environmental habits” or “comparison of students’ carbon foot-
print”. Moreover students that never or rarely spoke in class often participated very
actively.
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A concern was that Swedish students could feel a bit insecure and shy with their Eng-
lish compare to the Californian students. The ICT tools show all their potentials by
deleting this concern. In fact, ICT tools gave Swedish students time to formulate,
modify and improve their comments while interacting with students or the staff.

Discussion

We evaluated a group of 30 high school students —15 in Lysekil, Sweden and 15 in
Seaside, California, USA- for their knowledge on the topic of ocean acidification
(OA) before and after undertaking our online OA activity. In both groups of students,
knowledge of OA increased by about 30% as a result of exposure to the 121 OA activ-
ity. These preliminary results, showing similarity across the ocean, may indicate the
broad applicability of our OA activity across cultures.

Interestingly, students in both the US and Sweden underestimated their knowl-
edge of OA, both before and especially after exposure to the 121 OA activity. The fact
that their knowledge increased more than they realized may be seen as a validation of
our interactive approach: our activity is designed to be engaging and entertaining,
something the students may not generally associate with the learning process. It is
possible that they learn more than they realize in this context, something we might
refer to as “stealth teaching.” More extensive and complete evaluations will be re-
quired to evaluate this possibility.

Conclusions

Our preliminary results show that the new tools that we have developed increase stu-
dents’ awareness and understanding of some environmental issues. This project will
also help each school fulfill its goal of education in for four different sides.

(1) The scientific side is provided by virtual laboratory experiences and virtual
discussion with scientists. Laboratory experience is critical for understanding science;
lectures and readings do not convey the scientific process'” 2. Yet laboratories are
disappearing because they are expensive, require more time than the typical class pe-
riod, and entail extensive teacher preparation and set-up. Computer-based virtual ac-
tivities, which simulate (and ideally complement) real lab experiments give the stu-
dent the flavor of the actual experience. The labs we have developed are made more
relevant'® since the students repeat actual experiments on environmental problems,
including acquisition and analysis of real data. The students will have the opportunity
to discuss - amongst others - those data with the scientists who collected them thanks
to VoiceThread discussions.

(2) The critical thinking side is provided by teacher-directed (and scientist-
validated) analysis of internet content. The web is full of facts about the environment
but this information does not necessarily lead to constructive action since this media
often presents contradictory views, even on issues that have a broad consensus in the
scientific community® 3. Making use of resources that are available in the digital
world, evaluating the source of this information, and learning to assess apparently
conflicting views is a critical part of the learning process. Student understanding of
the strengths and limitations of the web will be an important benefit from this project.

(3) The international side is a unique aspect of this project. Students in sister
schools in Sweden and the US (as well as other countries as the project progresses)
will communicate, collaborate and compare personal, family and cultural views on
attitudes and behaviors related to environmental problems in their respective coun-
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tries. We believe that this comparative approach, which provides a novel and motivat-
ing experience, will remove the narrow perspective where students in each country
may feel that their countries’ mode of behavior is the only possible route. This inter-
national component broadens the students view and provides a global approach to
shared problems?.

(4) The education side is supported by ICT and the peer discussion via social
networks within and between classrooms in the different countries. Various studies*"
2223 show that students’ performance, engagement and motivation are improved by
ICT tools when they are wisely embedded in the curriculum, and that peer discussion
increases understanding®*. Such findings form an important foundation for our
projlegct. We believe this project will be a model for use of those emerging technolo-
gies™.

The innovative hypothesis being examined by the 121 project is that sharing
views on common environmental problems by social networking will motivate stu-
dents, enhance learning and shift student views from an insular to a global one. If va-
lidated, this approach would become a paradigm for enriching education and provid-
ing global perspectives. The possibilities are limitless, ranging from examination of
other shared environmental problems to looking at seemingly intractable differences
between warring countries.

Perspectives
In the coming years, our goal will be to develop 12l in three directions:

More tools

e We will improve our developed activities on ocean acidification and carbon footprint regarding to
students feedbacks, expectations and needs.

o We will undertake larger-scale and more complete testing of our online activities, including the use
of control groups of students exposed to a non-interactive (“paper”) acidification curriculum.

o We will develop additional activities on mercury toxicity and sustainability/habitat issues.

o 121 will partner with Ege University, Turkey to develop a new and user-friendly online collabora-
tion learning (OCL) tool. This tool will facilitate students’ collaboration and teachers' follow-up of
the group assignments, and will be designed with reference to the modes of communication that
the students themselves favor in the pursuit of their group projects this year (2009). Then in 2010,
we will consult closely with the students as they pilot test the new OCL tool, and subsequently
modify the design to accommaodate their needs and suggestions.

More students

e  The first step will be to involve more classrooms and then more schools in both Sweden and the
us.

o We will also invite other countries to be part of Inquiry-to-Insight.

e In order to make our project widely useable around the world, we will translate it into Spanish and
French.

Broad accessibility
Inquiry-to-Insight is designed to be viable without our active participation within 3
years. In that respect we will create an “I2I Guide” in English, Spanish & French,

freely available for teachers. The 12] Guide will describe each ICT tool and offer spe-
cific ideas on how to implement it in their classrooms. As we are cognizant of
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school’s differing levels of computer technology access, the 121 Guide will help
teachers choose the 121 tools and activities that are best suited to their needs.
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On serious games as a pedagogical tool for global understanding
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Abstract

This paper highlights teacher training students learning about global issues, in this
case the conflict in Palestine. The students are all studying Civics and a course called
“International relationships”. Lectures, semininars and discussions are frequent teach-
ing methods within this course. But this time around we have also tried out a serious
game. It is a computer game called “Global Conflict Palestine” and it is sold as a
complement to the usual text books by a well known publisher in Sweden. In the
computer game the student act as a journalist and with paper and pen he/she collects
information from all kinds of meetings and then publishes the results in a newspaper.
The student decides if he/she should publish the article in a Palestine, Israeli or a more
neutral paper.

Our ambition is to discuss this new method we call serious games. What is the
learning outcome and what kind of awareness and abilities does a game like this cre-
ate? Can this computer game attract pupils not interested in ordinary education? Can
students/pupils be more affected by this method than by other teaching methods or
does it conserve prejudices and misconceptions?

Background

Globalisation is a frequently discussed phenomenon on the educational arena in Swe-
den. Without any doubt, we are influenced by this globalisation; increased trade and
personal communication, mutual dependency, international migration, environmental
threats, shortage of resources and so on. To handle this, how should teachers treat
globalisation in compulsory school and in higher education?

Data from the latest national evaluation of the compulsory school (Oscarsson,

2005) shows, amongst other things, that

- pupils who are interested in a given topic also learn more effectively,

- the pupils are optimistic regarding their own future but pessimistic when thinking about our com-
mon future (troublesome areas: conflicts, the environment, poverty and global injustices),

- interdisciplinary organization promotes learning, and

- many pupils tend to explain poverty and starvation in Sweden as a result of individual shortcom-
ings, whereas the same problems on a global scale are given structural explanations.

The evaluation also shows that global issues like war and peace, as well as possible
reasons for conflicts, are treated frequently in Swedish schools. However, this doesn’t
necessarily mean that pupils are encouraged to actually discuss specific global politi-
cal incidents. The evaluation also states that pupils tend to give one or two explaina-
tions to problems like “Why are some countries rich and others poor?” Very few, and
mostly girls, are able to give broader explanations consisting of both internal and ex-
ternal factors.

We think that one explanation for this poor understanding is that much of the
teaching, in Sweden, is based on text books and that those are prone to offer just one
or two explanations to complex phenomena.
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The national evaluation also shows that pupils are very interested in global issues, and
also that they like to know more about life conditions in different countries. Clearly,
the Swedish school has not been successful when it comes to appreciating this inter-
est.

Now, can we use unorthodox methods to improve and develop respect, tolerance
and transparency for other people and cultures? For us, it is worth trying out serious
games as one of many possible methods to enhance our pupils awareness about global
issues. In the long run, this may improve our education for sustainable development.

The use of simulations and games can thus be summarized:

1. It increases student motivation.

2. It facilitates the affective aspects of learning.

3. It enhances interpersonal relations and they can also work as interpersonal incitaments for
learning.

4. In achieving cognitive outcomes, the game method works at least as well as conventional
methods.

5. It leads to improved communication within the classroom setting.

6. It most likely tends to produce a more integrated view of complex phenomena.

7. 1t promotes individual learning, in so far as each pupil can bias the playing of the game ac-
cording to his/her own experiences and knowledge.

In summary: Simulations and games plug many gaps that conventional methods of
instruction are unlikely to fill; they round out the learning experience (Dukes, 1997).

To, when teaching about global issues, avoid a cognitive bias, emotions as well
as actions ought to be focused upon. In an efficient educational setting, those three
dimensions — cognition, emotion and action — act together in a dialectical manner.
Arguably, the goal should be that the pupils evaluate the conflict — what is right and
what is wrong? When teaching about issues like the Middle East conflict, one prefer-
ably begins by stirring up emotions and then moves on to cognitive undestanding, and
perhaps the computer game can facilitate this (a set of values, based on facts, analysis
etc, being a preferred end result). As a consequence, pupils can choose to take imme-
diate or future action.

These intellectual qualities can be developed using the computer game (adpoted

from Arevik-Hartzell):

- Oscillation between concrete phenomena and abstract thoughts.
- Analysis of consequences regarding human actions.

- The capacity for critical thinking.

- The capacity for evaluation.

Evaluation of Global Conflict Palestine

We have several reasons for using “Global Conflict Palestine”: It is a new game, it is
an interesting pedagogical tool and it deals with an ongoing conflict (more than ever
so during 2008/2009 due to the escalation of the war in Gaza).

Each of the game’s 6 cases takes about 25-60 minutes to play and the game’s
target group is students at 13-19 years of age. This is the scenario (from the English
website http://www.seriousgames.dk/new/products.php): You have just arrived in
Jerusalem armed with a pen, a notepad and your sharp wits to get you through the
challenges ahead. The conflict is one of the most complex and talked about in the
world. The Israeli-Palestinian conflict is for most known through headlines and news
flashes, but rarely one gets deeper into the troubling issues of human rights, check-
points, settlements, martyrs and suicide bombs that haunt the region. In a region
where nobody agrees on anything, and terror occur on an everyday basis, you have to
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navigate as a journalist. Will you be able to get a solid story? The goal is to allow the
different voices in the conflicts to be heard, and allow you to make up your mind
about what is right and wrong.

In order to find out what educational use the game might have, we have evalu-
ated the game by letting teacher training students play it, reflect upon it and discuss it.
A total of 37 students participated in the evaluation (24 male and 13 female students).
They were all gathered for a three hour long test of the game (including evaluation).
The open questions were for example “what did you like/dislike with the computer
game?” and “what kind of pedagocial reflections do you make?”. There were also
questions with fixed alternatives.

95 % of the students considered the game “very good” or “good”. 75 % stressed
the usefulness of the game and they also claimed that they will use it in their forth-
coming role as teachers, while the others perhaps will use it in the classroom.

According to the students, positive aspects of the game are: Since you actually
meet people in the midst of the conflict, and not just learn about the conflict on a
macro level, it provides a balanced and even realistic view of the conflict. It also sets
focus on medias role and it certainly is up to date (The Middle East and Gaza has been
a burning issue in media during this period). Many of the students also find the game
fun to play.

On the negative side, according to the student group, we find the fact that the
game takes quite a long time to play. Nothing actually happens while walking around,
or taking a cab, in Jerusalem. This is the most important negative criticism but the
students had other things to say as well: The conversations in the game were too long,
they wanted more information, they wanted to use their own writing skills and many
of the students also would have liked to meet and communicate with more people than
was possible on the missions. A significant aspect is that some student’s claim that the
game doesn’t appeal to feelings and emotions as much as a role play is able to. We
cannot tell from our survey, but perhaps this is due to the slowness of the game.

The student’s suggest that it is best to play the game together with a class mate
in order to facilitate discussions and actions while playing the game. Finally, the stu-
dents emphasized the necessity of teacher debriefing in class. This preferred debrief-
ing may include reflections and discussions about the learning outcome and the arti-
cles the pupils create, reasoning of perspectives and sources, discussions about me-
dia’s role in the conflict and also a meta-discussion about the game itself (does the
game give a balanced view of the conflict?).

Conclusion

A computer game can be a useful complement to ordinary text books and lessons, and
if field studies or studying visits are not possible, a game like the one we have tested
can simulate experiences of global issues. Simulations and games involve emotions
which can create a deeper interest as well as a deeper understanding of the studied
phenomena. The computer game can also attract students who are not that interested
in ordinary teaching. In the game, the student must be active, in this case as journalist.
The challenge is very much based on real situations. The game focuses on the conflict
as a whole, which has interdisciplinary advantages and this will probably promote
learning, not only about the conflict as such, but also when it comes to the develop-
ment of abilities like critical thinking, viewing of different perspectives, communica-
tion, decision-making, analyzing etc.
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Finally, it like the computer game, together with appropriate debriefing on behalf of
the teacher, may be a suitable tool to increase the awareness of globalisation and
achievement of different perspectives in a Civic content.
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Abstract

This article describes the value of UNESCO for teacher education institutes. Follow-
ing a general introduction to UNESCO and ASPnet, various opportunities for teacher-
education institutes are reviewed. The review is followed by a case study from Am-
sterdam, in which Hogeschool van Amsterdam and Berlage Lyceum have established
a successful collaboration for UNESCO. The article concludes with a discussion of
UNESCO’s Four Pillars of Education and the way they have been used as guiding
principles in educational programmes at GROUP T — International University College
Leuven.

Introduction

GROUP T - Leuven Education College and the School of Education at the Ho-
geschool van Amsterdam (HvA) have been cooperating since 1998. In 2008, the two
institutes joined ETEN together, and they delivered a joint presentation at the confer-
ence in Liverpool. In the same year, both institutes applied successfully for member-
ship in UNESCQO’s Associated Schools Project network (ASPnet), thereby opening
new avenues for collaboration. In January 2009, GROUP T started delivering its In-
ternational Educating Classes, which are based on the UNESCO’s Four Pillars of
Education.

This article provides an overview of how the two teacher education institutes set
up their cooperation for UNESCO and which initiatives they undertook for collabora-
tion with other parties (e.g. schools, national UNESCO committees and UNESCO as a
whole). The experiences of these two institutes may serve as a case study for other
teacher education institutes that aspire to work with UNESCO themes or to join ASP-
net.

About UNESCO

The United Nations Educational, Scientific and Cultural Organization (UNESCO)
was founded on 16 November 1945. Education, Social and Natural Science, Culture
and Communication are all means to the ultimate goal of building peace in the minds
of people.

As stated on the UNESCO website," UNESCO functions as a laboratory of ideas
and sets standards for forging universal agreements on emerging ethical issues. The
Organization also serves as a ‘clearinghouse’ for the dissemination and sharing of
information and knowledge, while helping Member States to build their human and
institutional capacities in diverse fields. In short, UNESCO promotes international

! www.unesco.org
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cooperation among its 193 Member States and six Associate Members in the fields of
education, science, culture and communication.

UNESCO works to create the conditions for genuine dialogue based upon re-
spect for shared values and the dignity of each civilization and culture. Through its
strategies and activities, UNESCO is actively pursuing the Millennium Development
Goals, especially those aiming to halve the proportion of people living in extreme
poverty, to achieve universal primary education, to eliminate gender disparity in pri-
mary and secondary education, to combat HIVV/AIDS, malaria and other diseases and
to ensure environmental sustainability.z_

Education for all

Because UNESCO believes that education is the key to social and economic devel-
opment, education is at the heart of the Organization. UNESCO’s core mandate is to
provide Education for All (EFA). The Organization works for a sustainable world,
with just societies that value knowledge, promote a culture of peace, celebrate diver-
sity and defend human rights, all of which can be achieved by providing EFA.

Priorities in the field of education include basic education for all (with special
attention being given to literacy, HIV/AIDS prevention education and teacher educa-
tion in sub-Saharan Africa), secondary education (including technical and vocational
education and training, as well as science and technology education), promoting qual-
ity education (with special reference to values education and teacher education) and
higher education.’

Each year, UNESCO publishes the EFA Global Monitoring Report, an assessment of
where the world stands with regard to its commitment to providing basic education to
all children, youth and adults by 2015.4_

UNESCO is the lead agency for the UN Literacy Decade (2003-2012). While
coordinating the efforts of diverse partners, UNESCO is developing new tools to
measure the impact of literacy campaigns and programmes.®

UNESCO is also leading the UN Decade of Education for Sustainable Devel-
opment (2005-2014) to highlight the central role of education in the pursuit of sus-
tainable development.®

About ASP

In 1953, UNESCO launched the Associated Schools Project network (ASPnet). At
present, ASPnet is a global network of approximately 8,500 educational institutions in
178 countries (ranging from pre-, primary and secondary schools to teacher education
institutions) that work in support of quality education in practice.’

Since the foundation of UNESCO, educators and teachers have collaborated
closely with the Organization to find new ways to enhance the mutual international
and intercultural understanding of children and youth through education. The ASPnet
was founded to realise these ideas. Ever since that time, associated schools have co-

2 www.un.org/millenniumgoals
% http://portal.unesco.org/education
* www.unesco.org/education/efa
5 www.unesco.org/education/litdecade
® www.unesco.org/education/desd
" http://portal.unesco.org/education/en/ev.php-
URL ID=7366&URL DO=DO TOPIC&URL SECTION=201.html
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operated to promote the ideals of UNESCO. They do so by conducting local and
global projects (some of which are pilot projects) that are intended to prepare children
and young people adequately for the challenges of an increasingly complex globalised
society. This provides teachers and students with the opportunity to work together and
to develop innovative teaching strategies and new learning methods and materials
from local to global levels, overcoming the boundaries of classrooms, schools, coun-
tries, regions and cultures.

The new ASPnet Strategy and Plan of Action 2004-2009 ® emphasises the rein-
forcement of the Four Pillars of Education for the 21st Century (i.e. learning to know,
learning to do, learning to be and learning to live together) and promoting quality
education as outlined in the Dakar Framework of Action.’

ASPnet schools are encouraged to conduct pilot projects on four main themes of
study, which cover a wide range of interrelated sub-topics. The projects should be
based on issues that are relevant to the students’ own environments, concerns and
aspirations. The four themes are as follows: (1) world concerns and the role of the
United Nations system, (2) education for sustainable development, (3) peace and hu-
man rights and (4) intercultural learning.

ASPnet Membership

Becoming an Associated School does not change a school’s governance structure.
Schools may apply for the status of “pilot school’ and join UNESCQO’s Associated
Schools Project after a certain period.

In 2003, UNESCO published the Global Review of the UNESCO Associated
Schools Project.™ In this report, the researchers conduct a detailed examination of the
organisation and the history of the network, its activities and management, along with
impact and future priorities of the project. The Global Review concluded that “ASPnet
IS in a unique position to effect improvement in educational quality as defined by the
areas such as peace, democracy, rights, sustainable development and the quality of
life”.

In the Netherlands, the National UNESCO Committee has delegated their deal-
ings with schools to the European Platform.!! At present (May 2009), six secondary
schools in the Netherlands are members of ASPnet for secondary education. A paral-
lel network counts five vocational schools and two institutes of higher education as its
members. The School of Education at the HVA is the only teacher education institute
that is a member.

In Flanders, the Flemish UNESCO Committee has delegated their dealings with
the Flemish ASPnet schools (four primary schools and 19 secondary schools) to the
UNESCO Platform.'? At present, the Flemish ASPnet can be considered a dormant
network. The Flemish UNESCO Committee and the UNESCO Platform are therefore
collaborating to re-launch the UNESCO activities of the schools within the network.
GROUP T - Leuven Education College is collaborating closely with both the Plat-
form and the Committee in order to realise this reactivation in 2010.

8 http://portal.unesco.org/education/en/files/23215/10649120591Draft ASPnet Strategy /
Draft%2BASPnet%2BStrateqgy%2B

® www.unesco.org/education/efa/ed for all/framework.shtml

19 http://portal.unesco.org/education/en/files/23509/10654517241Global Review Report ENG.pdf
/Global%2BReview%2BReport%2BENG.pdf

1 www.europeesplatform.nl

12 \www.unesco-vlaanderen.be
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UNESCO cooperation between Leuven and Amsterdam

Leuven and Amsterdam started their UNESCO cooperation in 2008, after both insti-
tutes became UNESCO schools. At the time, Leuven and Amsterdam already had a
ten-year history of cooperation. Their collaboration is based on the shared didactic
concept of the two institutes: a competence-based model with the student portfolio as
its backbone.

The UNESCO cooperation was launched in October 2008, when GROUP T held
a one-day seminar on the occasion of World Teachers’ Day.'* A range of prominent
speakers from UNESCO presented their views, as did the Flemish Minister of Educa-
tion. The speakers were followed by workshops, two of which were facilitated by
HVA staff members.

Joint activities in 2009

The following step in this UNESCO cooperation involved the conference “Teacher in
Europe’, which was held in Amsterdam from 11-13 March 2009. During this annual
student conference, students design international projects (e.g. Comenius 1) for
schools of primary or secondary education. The theme in 2009 was ‘The Four Pillars
of Education’. Stijn Dhert, dean of GROUP T, acted as keynote speaker, highlighting
the opportunities of the Four Pillars for current and future teachers. Students were
then asked to incorporate the Four Pillars into their project proposals. This assignment
proved easily manageable.™

On 19 and 20 March 2009, lecturers and students from the HVA joined a delega-
tion from GROUP T for a study visit to Paris. The visit consisted of a full day of pres-
entations at the UNESCO headquarters. The following day’s programme contained a
morning visit to the International Institute for Educational Planning (I1EP) and an
afternoon session of presentations and workshops at OESO. One of the presentations
was held by students from GROUP T’s International Educating Classes (IEC), who
presented their work on educational scenarios.

The joint presentation of this paper by the present authors took place on 24 April
at the ETEN 2009 conference in Kusadasi (Turkey). The most recent joint UNESCO
activity of Leuven and Amsterdam took place on 15 May 2009. Students from
GROUP T’s International Educating Classes came to Amsterdam for a seminar on
Education for All and the adjustment of education to the individual needs of the stu-
dent. International students from the HvA the United Kingdom and Finland also par-
ticipated in the seminar, as did guest lecturers from the University of Helsinki.

Other activities

Not all of the UNESCO-related activities of the two institutes have been conducted
jointly. In 2008-2009, Amsterdam was UNESCQO’s World City of Books. One of the
many activities involved the publication of the Book of Importance, in which a range
of prominent Dutch public figures wrote contributions stressing the importance of

3 The post conference website of the Leuven seminar can be found at:
www.groept.be/www/nieuws/events/2008-2009/2008-10-03/
The students’ project proposals can be downloaded from the post conference website:
www.teacherineurope.eu
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reading and literacy. At the HVA, students developed the Lesson of Importance, a set
of learning materials on literacy, to be used in schools.f

Why UNESCO for teacher educators?

UNESCO provides several opportunities for teacher education institutes. First, it pro-
vides a window on the world of education. UNESCO is the leading world organisa-
tion for educational planning and educational innovation. Therefore, its framework,
activities, initiatives and publications offer ample opportunities for teachers and stu-
dents to look at the world of education from a local as well as a global point of view.

A second opportunity provided by UNESCO involves focusing on educational
issues around the globe, as well as at home. Literacy and similar issues are not only
relevant in Africa; they pertain to Dutch and Flemish classrooms as well. UNESCO’s
International Literacy Day (8 September) offers an opportunity to highlight this issue
in national and international contexts.

Membership in the ASP network opens up a third opportunity, which involves
new ways of cooperating with schools. In many cases, teacher educators are largely
unaware of developments in schools in the area of internationalisation. This means
that they do not know how to prepare future students for their roles as internationally
oriented teachers, who must integrate an international dimension into their teaching
and who will be involved in collaboration with colleagues abroad. Because UNESCO
schools have made a conscious choice to ‘open their windows’, they are attractive
partners for teacher education institutes. Cooperation within the framework of
UNESCO means that both partners ‘speak the same language’. The case study pre-
sented later in this article illustrates the cooperation between HvA and the Berlage
Lyceum, which is also located in Amsterdam.

A fourth advantage of UNESCO for teacher educators involves the framework
of existing activities for which UNESCO membership may be used. Many teacher
education institutes already have activities in the field of one or more of the ASP
themes, although they may not always be structured or balanced. UNESCO could
serve as a benchmark for these activities (e.g. with regard to global citizenship or
working with developing countries). The Millennium Goals can be guiding principles
in this respect.

A final advantage is that UNESCO is a brand name that nearly everyone recog-
nises and associates with worthy causes, although these associations vary. In addition,
some associate UNESCO primarily with developmental aid, while others may relate
UNESCO primarily with world heritage. The fact that UNESCO is a brand name
helps to create support among staff members in teacher education institutes. On the
other hand, it could also create the mistaken impression that UNESCO membership
will bring in grants and subsidies. It is fair to say that UNESCO does not have posi-
tive connotations for everyone. Some will find UNESCO an exaggerated bureaucratic
organisation that is too focused on itself to act as a real agent of change.

A case study: HvA and Berlage Lyceum

The School of Education at the HvA and Berlage Lyceum began their UNESCO col-
laboration in 2007. The fruitful collaboration between a teacher education-institute

15 http://www.amsterdamwereldboekenstad.nl/UserFiles/File/LES VAN BELANG.def.pdf (in Dutch)
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and a school emerged in a relatively short period, as UNESCO themes and events
were used as joint reference points from the beginning.

Characteristics of Berlage Lyceum

Like many schools in the Netherlands, Berlage Lyceum is part of a group of schools
(in their case, the Esprit Group, which consists of eight schools). Berlage Lyceum is a
school for secondary education in the area known as ‘Ring 20-40°, which was con-
structed between the World Wars around the historical centre and the 19™ century
residential areas of Amsterdam. Berlage Lyceum is named after Hendrik Petrus Ber-
lage, one of the Netherlands’ most famous architects. The school was built according
to the architecture of the ‘Amsterdam School’, making the Berlage Lyceum a true
Amsterdam school in two respects.

Berlage Lyceum offers three programmes. The five-year senior general secon-
dary education programme (HAVO) prepares students for study at a university of ap-
plied sciences. Six years of university preparatory education (VWO) allow students
access into a research university. Preparatory vocational secondary education (4
years) provides access to senior secondary vocational education and training or, later-
ally, to senior general secondary education. Berlage has students of 66 different na-
tionalities. It is a bilingual school, which means that students can choose to take
courses that are taught in English for the first three years of their programmes.

The policy at Berlage Lyceum focuses on global citizenship and a cultural pro-
file, as well as opportunities and care for individual students. Berlage Lyceum is an
ASP school, and it has chosen ‘Global citizenship’ and ‘Peace and human rights’ from
among the four ASP themes. The school organises an annual ‘Week of Human
Rights’ and has a project entitled ‘Breaking the Silence’, which focuses on the transat-
lantic slave trade.

The initial steps

Initial discussions took place between Jos Beelen (Head of the International Office at
the School of Education) and Anne de Visch Eybergen (the principal at Berlage Ly-
ceum). This phase was marked by a growing awareness of a solid foundation for co-
operation, based on a shared view on education. A number of questions were raised:
Which specific student competencies provide advantages in UNESCO schools?
Which competencies should UNESCO teachers have? How could teacher educators
prepare students for their roles as UNESCO teachers? This phase resulted in a joint
mission statement. The HVA described specific UNESCO competencies for current
and future teachers, while Berlage Lyceum described the UNESCO competencies of
their students.

Both partners then described their ‘company cultures’. The version prepared by
the HVA emphasises openness towards the outside world, meaning the direct sur-
roundings of the school as well as Europe and the world.

In the third section of their mission statements, both institutions stated their
commitment to heritage, another UNESCO theme. This heritage is present in every-
day school life, as both institutions are housed in historical buildings. Berlage Lyceum
is housed in two brick buildings, which were designed as schools by A. J. Westerman
in 1924. In 2011, the School of Education will return to its original home, the monu-
mental Philip Kohnstammhuis, which was built by G. Friedhoff in 1958 as a tax of-
fice.
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From policy to action: UNESCO days

In a second phase, UNESCO coordinators Annemieke Mol Lous (HvA) and Ning
Wah Choy (Berlage Lyceum) were involved. In this phase, it was necessary to decide
on activities to follow up on the mission statements. One logical step was to celebrate
UNESCO days together. At the School of Education, a programme was designed for
International Literacy Day (8 September), which includes presentations from teachers
and students at Berlage Lyceum.

The programme on World Teachers’ Day (5 October) will take place at Berlage
Lyceum. Lecturers and students from the School of Education will present educa-
tional scenarios for the future, which they will then discuss with teachers and pupils.

Further collaboration

Berlage and the HvA also agreed on a number of “‘deeper’ avenues for collaboration,
which involve students from the School of Education. These students follow a series
of courses entitled ‘Classroom with a View’. This series is a minor programme (30
ECTS) that trains students to teach courses in bilingual schools (using the CLIL
methodology) and to become international school coordinators. Students in this minor
comprise a combination of Dutch and international exchange students within the
School of Education.

Each year on the European Day of Languages (26 September), pupils from Ber-
lage’s bilingual stream go out to primary schools to tell about the way they follow
courses in English. For the next Day of Languages, they will be trained by students
from the ‘Classroom’ minor, who will thus work intensively with pupils in secondary
bilingual education.

Students from the minor will also assist in the development and preparation of
Berlage’s project on slavery, which is aimed at raising awareness for human rights
among students.

Finally: formalities

In typical Dutch fashion, the formalities were developed at a later stage. A memoran-
dum of cooperation was drawn up in which partners pledge commitment to joint ac-
tions in order to give meaning to their status as UNESCO schools. Several of these
actions are mentioned in the MOC, as is their yearly evaluation by the UNESCO co-
ordinators. The Head of the International Office and the principal of Berlage Lyceum
have yearly meetings to decide on the policy and approve the activity plan for the
coming year.

Future Dutch national policy for education?

There is growing awareness that global issues in education should be the concern of
every student in higher education, both as global citizens and future professionals.
The Netherlands Organization for International Cooperation in Higher Education
(Nuffic) held its annual conference on 31 March 2009, with the theme ‘Internationali-
zation and cooperation with developing countries’.

Doekle Terpstra, chair of the Board of Universities of Professional Education,
has expressed a clear opinion that all students in higher education should make a con-
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tribution in their own fields towards achieving the Millennium Goals. In his speech he
also advised all Dutch universities of professional education to incorporate this into
their mission statements and policy plans.

If all Dutch students are to contribute to the achievement of the Millennium
Goals, future teachers should surely be the first do so. Would it not be strange for
Dutch engineers to assist teachers in developing countries while Dutch teachers do not
help their colleagues? Teacher education institutes should indeed be the first to follow
Terpstra’s advice.

Teacher education and the four pillars of education

The Four Pillars of Education form the basis for the UNESCO report Learning: The
Treasure Within.'® These pillars cannot be defined separately; they form an integrated
whole, complementing and strengthening each other. This is logical, as education is a
total experience.

Learning to know. ‘Learning to know’ lays the foundations for life-long learn-
ing. This pillar refers to the basic knowledge that we should be able to understand our
environment and to live in dignity. This pillar also involves arousing curiosity, which
allows us to experience the pleasures of research and discovery. It challenges us to
combine a sufficiently broad education with the in-depth investigation of selected
subjects. Learning to know obviously presupposes that we will develop the powers of
concentration, memory, and thought: in short, it assumes that we will learn to learn.

Learning to do. ‘Learning to do’ refers to the acquisition of practical skills, as
well as to an aptitude for teamwork and initiative and a readiness to take risks. As
such, this pillar involves the competency of putting what we have learned into prac-
tice in order to act creatively on our environment. Diverse situations are bound to
arise, many of which are unforeseeable. When this happens, learning to do enables us
to turn our knowledge into effective innovation.

Learning to live together. ‘Learning to live together’ is the pillar that UNESCO
emphasises more than any other. It refers first to developing an understanding of oth-
ers through dialogue, thereby leading to empathy, respect and appreciation. If we are
to understand others, however, we must first know ourselves. Learning to live to-
gether thus also involves recognising our growing interdependence, experiencing
shared purposes and implementing common projects and a joint future. Only then will
it be possible to manage the inevitable conflicts in a peaceful way.

Learning to be. ‘Learning to be’ is founded on the fundamental principle that
education should contribute to the holistic development of each individual. This pillar
addresses the need to broaden care for each aspect of the personality. It deals with
allowing the freedom of thought, feeling and imagination that we need in order to act
more independently, with more insight, more critically and more responsibly. The aim
of education is to discover and open up the talents that are hidden as treasures within
each person.

Teacher education and the four pillars
In our view, institutes for teacher education have the responsibility and the opportu-

nity to make current and future teachers aware of the importance of both the Four Pil-
lars and UNESCO?’s fields of interest. With regard to the Four Pillars, we believe that

18 Delors, J, e.a. (1996), Learning: The treasure within, Paris: UNESCO, www.unesco.org/delors
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institutes for teacher education should not only teach about these pillars, but should
also use them as guidelines for establishing powerful learning environments. Without
going into detail, and with no ambition whatsoever to present an exhaustive list of
recommendations, we will illustrate how the four pillars can be used as a guideline for
creating powerful learning environments.

With regard to the pillar of ‘learning to know’, institutes for teacher education
should be able to create learning environments for their students that focus on “deep-
level learning’. If they want to be more than simply ‘deliverers of knowledge’, future
teachers should be stimulated to explore the world. They should have the competen-
cies necessary to trigger curiosity in their pupils and students. In the same spirit,
learning environments must be created in which ‘mastery proceeds performance’.
Future teachers should also be more than merely ‘collectors of grades’, and they
should be eager to be life-long learners. They must have the competencies necessary
to arouse the curiosity of their students in order to shape them into critical citizens.

If they are to contribute meaningfully to the pillar of ‘learning to do’, it is impor-
tant for future teachers to be faced with challenging tasks throughout their education.
Because we expect teachers to be innovative and creative professionals, we must offer
them opportunities to try new methods and to explore their own skills and competen-
cies. It is therefore necessary to create learning environments in which trainees are
challenged to do things differently and in which they are challenged to take risks and
to look for new ways of learning and teaching. In these environments it is not ‘OK’ to
play it safe, and trainees should not be afraid of initial failure.

The Treasure Within

The authors of Learning: The Treasure Within place the idea of working together on
common projects at the heart of the pillar of “learning to live together’. In their view,
involvement in common projects can be an effective means of avoiding conflict or
resolving latent conflicts. Throughout their education, therefore, future teachers
should have opportunities to collaborative on common projects, not only within their
institutes of teacher education, but also in authentic global and local projects.

“Education should contribute to every person’s complete development — mind
and body, intelligence, sensitivity, aesthetic appreciation and spirituality”. This is the
focus of the pillar of ‘learning to be’. To realise this goal, every institute of teacher
education has the responsibility to create learning environments that challenge all as-
pects of the whole personality of every student. The main objective of this task should
be to enhance every student’s self-concept and professional concept, challenging them
to give a personal as well as a professional answer to the following (and related) ques-
tions: “‘Who am | (and why)?’ “What kind of teacher am | (and why)?’

The four pillars in Leuven

The International Educating Class (IEC) at GROUP T — Leuven Education College is
an innovative, learner-centred project, which uses UNESCO’s vision on the Four Pil-
lars of Education as the structuring principle of the curriculum. Each pillar is explored
from the perspective of both the learner and the educator. The content of each module
is inspired by key themes in UNESCQO’s education programs for culture, education
and sciences. The programme was created in collaboration with the Flemish
UNESCO Commission and assistance from the HvVA. We refer to the article by Milton
George in this volume for more details on this programme.
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The future

Membership in the ASP network opens up possibilities for cooperation between
teacher education institutes. Future plans of the HvA and GROUP T include exploring
possibilities with Oslo University College, also a member of ETEN.

Several ideas have been developed about local or regional subdivisions of ASP-
net. Primary and secondary schools could collaborate with teacher education institutes
in their own regions.

Recent experiences in the Netherlands show that ASP teacher education insti-
tutes may play an important role in ‘recruiting’ schools for that network. These
schools can offer students authentic, UNESCO-related tasks (e.g. the development of
learning materials). Teacher education institutes can also coach schools that are just
embarking on the UNESCO path. They may advise them on developing UNESCO
policies as part of their internationalisation plans.

Such collaboration can help teacher education institutes gain better insight into
the actual internationalisation processes of schools and future teachers must do in or-
der to contribute to these processes.

Conclusion

Our recent experiences have shown that UNESCO and membership in the ASP net-
work are valuable tools that teacher education institutes can use to broaden their per-
spectives on education. Involvement with UNESCO themes is therefore a good way to
stress the social responsibility of current and future teachers and teacher educators, as
well as the importance of world citizenship.
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5. Implementing a new education program in a globalizing world:
The ‘International Educating Class’
@ GROUP T - Leuven Education College, Belgium

Milton George

“If you believe that education is the most power-
ful means to change the world, then you will also
agree that the people who pave the way to create
such change are the teachers.” UNESCOZ

These challenging times require new ways of learning and developing competences
that will ensure that students experience their world with an open mind, can find their
rightful place in it, and become the main force behind their own learning process.
With its International Educating Class, Group T — International University College
Leuven (Belgium) seeks to help students (re)discover the educating dimension of their
whole life, regardless whether they are teachers or not.

Introduction

GROUP T is an International University College at the heart of Europe. It has two
main departments, engineering and education, both sharing a common vision: “Group
T’s objective is to provide education in the broadest sense, both locally and globally,
from a plurality of world views. Based on the 5E concept (Environmenting, Enterpris-
ing, Engineering, Educating, Ensembling)”.'® Our engineer students are encouraged to
add an educating or educational dimension to their work and our education students
are challenged to bear in mind that their training and future work must always include
an engineering component. Both our engineer and teacher students are invited to con-
ceive of their learning programs as the beginning of a creative journey with a positive
impact on the surrounding natural, social and spiritual landscape.

We are not a confessional college, but we are interested in helping the spiritual
evolution of humankind to higher levels of personalism and solidarity. We are not
merely market-driven; we also wish that our graduates will become positive forces of
development. This explains why Group T has found in UNESCO, in general, a source
of inspiration and in Southeast Asia, in particular, a challenging and happening envi-
ronment to exchange ideas and expertise, as well as to learn new approaches.™®

It was within this general spirit that the Leuven Education College envisaged the
possibility of setting up an International Educating Class (IEC) founded on the vision
of UNESCO, especially its Four Pillars of Education. We were entrusted with the task
of jotting down the first ideas of what would finally become, with the help of the IEC
planning team, the current design of the program.

The purpose of this short paper is to let you catch a glimpse of what motivates
the IEC (its philosophy, principles and approach) and what it actually is made up of

7 http://www.unescobkk.org/education/apeid/apeid-international-conference/apeidconf08
'8 GROUP T’s Mission Statement. http://www.groept.be/www/over_groep_t/visie_en_missie/mission-statement.
19 http://www.unesco.org/delors/fourpil.htm
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(its structure and modules). It will become clear that the UNESCO’s Four Pillars of
Education constitute the IEC’s spinal cord.

Vision

The International Educating Class (IEC) is an innovative, learner-centered project
which channels the international background of its students into the program and uses
it to enhance learning. UNESCO’s Four Pillars of Education (learning to know, to do,
to live together, and to be) are the structuring principle of the IEC’s curriculum,
within which each pillar is explored from the perspective of the learner as well as of
the educator. The content of each module is inspired by key themes in UNESCQO’s
education programs for education, natural sciences, social and human sciences, cul-
ture, and communication and information.

The IEC puts UNESCO’s goal of quality education into practice by promoting
mastery of learning tools, skills that are long-lasting and robust, and an attitude rich in
values (such as perseverance, openness, ambition, inquisitiveness, and interest in
learning). Students are encouraged to become navigators for peace and agents for
positive change, for instance, setting up laboratories of ideas and developing innova-
tive and international educational approaches. For all this, the framework of “Educa-
tion For All by 2015” (EFA) functions as a point of reference.?’ In doing so, they
translate the Four Pillars of Education into good practices of quality education.

By means of the IEC, GROUP T committed itself to creating an intercultural
learning environment where our international students can help one another become
increasingly critical, open-minded and proactive, both as learners and as educators. In
dialogue, our Cameroonian, Chinese, Pakistani, Nigerian, Sudanese, Ethiopian, Dutch
and Belgian students challenge one another to look at the issues from multiple per-
spectives. They also must learn to work together in groups, adapting and changing
their styles in function of the group. All this does not happen by chance: it belongs to
the very philosophy of the IEC as being a concrete example of the implementation of
UNESCO?’s Four Pillars of Education.

Principles

The IEC wants to be existentially meaningful and pragmatically useful. It wishes to be
a stepping-stone in the learning process of our students. Several classifications of
learning and cognitive styles were used to implement IEC (Dunn and Dunn, 1978;
Felder, 2000; Gardner, 1993; Kolb, 1984).

As said before, the basic principles guiding the program are UNESCOQO’s Four
Pillars of Education: learning to know, to do, to live together, and to be. These pillars
have inspired the program in two ways: firstly, they are the actual foundations on
which the design of the whole program and its modules rests and, secondly, they
deeply influence the syllabus of each separate module and the ways in which it un-
folds. Given the importance of the Four Pillars of Education, it is necessary that we
explain how we understand them in the context of the IEC.

Learning to know. Rather than to focus on the acquisition of structured knowl-
edge, we prefer to zoom in on the mastery of learning tools, that is, on the acquisition
of the instruments for understanding. Our aim is that our students not only learn data,
but also how to learn effectively and continuously. To become versatile learners and

20 http://www.unesco.org/en/efa-international-coordination.
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educators, it will be required of our students that they work on their cognitive as well
as meta-cognitive competencies.

Learning to do. Our approach is both rooted in the present and future oriented.
We envisage solution-oriented effectiveness in dealing with the challenges at hand as
well as inventiveness in engineering the future. This includes the promotion of an
open spirit and an inquiring mind that goes beyond the established borders, nationally
and internationally. Students will be challenged to increase their individual profes-
sionalism, to operate from a solution-oriented perspective to real (past or current) and
imaginary (future) problems, and to approach known and unknown situations analyti-
cally.

Learning to live together. Our philosophy embraces a collaborative and em-
powering view of education. To reach new levels of world cooperation, well-being,
integration, and peace, strongly and increasingly collaborative and affirming teaching
methods are needed. That is why IEC students will be challenged to work in teams
creatively, actively, and positively. They will be challenged to plan and execute pro-
jects, both alone and in group, to be able to report in writing on past experiences as
well as on plausible future ones and to think critically about globalization and nation-
alism. They will have to negotiate their differences and search for ways to achieve
their common goals, for instance, by working in groups, planning their projects and
carrying them out together, including the organization of educational trips in Europe.
By working together, the cultural differences between them will become manifest.
Sometimes, that will be a joyful experience; other times, less so. The difference be-
tween these experiences and everyday ones is that the ones at the IEC are part and
parcel of an educational project. All these challenging experiences are taken up into
the reflective trajectory to which the students are invited.

Learning to be. We believe that education is at the service of the positive evo-
lution of the individual and the community, as well as their environment. That is why,
throughout the curriculum, students will be challenged to be critical of themselves, of
others, and of the situations within which they meet. It is not all about learning
“stuff,” but also about thinking styles (Yu-ping Hsiao, 1997; Witkin et. al, 1977).
Learning to be is the pillar that materializes this conviction. It is the umbrella pillar
that brings together the previous three. The students are helped to grow as persons that
are both individuals and members of a (world) community by reflecting on what they
are learning, doing and experiencing together. This happens during each of the mod-
ules and, especially, during their portfolio time (see below).

As part of learning to be individuals and members of the community, the IEC
indirectly includes a certain degree of transformation of the students’ frames of refer-
ence (points of view, habits, and worldviews). From this year’s experience, we can
say that the program has clearly encouraged (maybe even indirectly forced) them to
embark on a critical reflection of what they were learning, doing and experiencing
together. They have thus become aware that nobody can really learn to be more and
better without changing in the process (Hall, 2006).

Approach
The IEC has been conceived of from an integrative perspective. Its aim is to upgrade,
expand and deepen the knowledge, skills, and attitudes that its participants have al-

ready acquired. As indicated above, the programme intends to promote knowledge
that can be learned, skills that are long-lasting and robust, and an attitude rich in val-
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ues (such as perseverance, openness, ambition, inquisitiveness and interest in learn-
ing, including “learning to learn”).

The IEC approaches its students as adults who have chosen to increase their po-
tentials for seeing what the issues at stake are, acquiring relevant knowledge, assess-
ing alternatives, acting effectively and ethically correct, solving problems at hand,
foreseeing and planning a new course of action and taking on (new) responsibilities.

This approach has a number of characteristics; it is:

- Instrumental: first and foremost it will offer material that is useful,

- Reflective: it will promote critical thinking,

- Participative: it will be a group enterprise, involving students, instructors, and other staff
members,

- Networking: it will promote a team effort carried out worldwide,

- Real-life based: it will actively involve the experience of students and instructors,

- Contextual: it will sharpen our students’ awareness of the creativity and multidimensional in-
terplay between local and global will be sharpened by favouring the use of real-life cases as
learning materials,

- Holistic: every component is at the service of the development of each one of the students and
meant to be part of a meaningful whole.

Structure and modules

The IEC is structured in light of the Four Pillars of Education and in keeping with the
conviction that education is broader than schooling; we are not all teachers, but we
contribute, positively and negatively, to one another’s education as persons. Conse-
quently, all modules are grouped under one of said pillars and approached taking the
students primarily either as learners (L) or as educators (E). The IEC program consists
of the following modules.

Learning to know

Capacity building (L, 3 ECTS): Students get an insight into six domains of capacity
building: Government, Civil Society, Community Development, Partnerships, Cli-

mate Change, Technology (Hailey, James and Hailey, 2007). The importance of ca-
pacity building in developing countries is reflected in the UN Development Pro-
gramme’s description of its core function: “to help develop the capacities required to
achieve the Millennium Development Goals (MDGs)”.

Organizing education (E, 3 ECTS): Students analyze UNESCQ'’s vision of the
Four Pillars of Education, explore its mission to achieve Education for All by 2015,
and gain insights into its ideals: e.g. the fight for equal access to education at all lev-
els, the promotion of gender equality with regard to curriculum material, or both the
enhancement of the access to information as well as the promotion of information and
media literacy in order to bridge the digital divide.?* They also learn about projects
aiming at realizing these ideals such as the Associated Schools Project Network.

Learning to do

Learning strategies for innovation (L, 3 ECTS): Given that learning is a key to
innovation, students learn proactive hands-on strategies for learning and performance
by constructing laboratories of ideas. The aim is that they discover the enterprising

2! Final Report of the Director-General’s Consultation and 15th Quadrennial and Statutory Conference of National
Commissions for UNESCO in Europe and North America 2008
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dimension of education at large, daring to innovate and to challenge other people to
participate.

Enterprising education (E, 3 ECTS): During their internship and project
week, students receive the necessary tools to learn from the process involved in draw-
ing up a project (including giving a class presentation), conducting the project in a
concrete learning setting, and analysing their own performance. Among the tools used
are: experience-based learning, problem-based learning, and active learning.

Learning to live together

Living together in 2025 (L, 3 ECTS): Students define a shared vision of (one aspect
of) living together in 2025. From the field of future studies, they learn to identify the
megatrends of today that will shape tomorrow’s world. By applying the scenario
method, they learn to turn those possible futures into vivid scenarios and to backcast
ways to arrive there. Drawing on strategic management theory, they learn to define
paths towards their most desirable visions. In this way, the exercises in envisioning
the future becomes a route planner for navigating the present (Benammar et al., 2006;
Isaacs, 1999).

Education, society and intercultural dialogue (E, 3 ECTS): Students zoom in
on the socio-economic and cultural aspects of educational issues in the globalised
world. They gain some perspectives on the dynamic interplay of global, national, and
local forces as they shape the functioning and outcome of educational systems in spe-
cific contexts. Attention will be given to democracy, human rights, ethics, and inter-
national migration. They are challenged to develop insights, as well as perspective-
taking skills (Halsey, Lauder, et. al, 1997) concerning the functions, co-ordinates,
borders, and challenges of education.

Learning to be

Portfolio & final reflection paper (L & E, 6 ECTS): Students are invited to develop
competency-oriented learning and to assess their competencies in an integrative fash-
ion. Under the supervision of a coach, they work on their portfolio during the whole
program, gathering evidence of the competency or competencies that they have been
concentrating on. They reflect on their experience, which occupies a central place
within this meta-cognitive trajectory. They also evaluate their participation in the pro-
gram, whether and how it has contributed to their fulfilment and their becoming navi-
gators of peace and agents for positive change. Students must therefore collect and
store their work in a portfolio, out of which they select the elements that they will
discuss at the end of the program. This way, students are given the tools to observe
the quality of their own achievements more directly, and to identify more clearly the
areas where improvements are still needed. Their portfolio will tell a story about their
own growth as participants.

Language - code & culture (L, 3 ECTS): This module is not intended as a
‘course in English’, but rather in language as communication, illustrated mainly
through English. Participants will be asked to apply the findings of the course to their
own native language and present their own findings in class and/or in a paper. The
main aims are to gain insights into how language in general — and English in particu-
lar - works as a code, and to understand why it is of vital importance to understand the
code correctly in order to effectively pass on information. It will also be seen how a
language code is shaped and determined by the culture underlying the language. It is
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at this stage that the roles of language and culture in education become especially sig-
nificant. A closer look will also be taken at what happens when a foreign language is
used to teach mixed groups, what effects this may have on cross-cultural understand-
ing, and how — in turn — language itself may be affected in such a context.

China: its language & culture (L, 3 ECTS): This module is intended as an in-
troduction to the Chinese language and culture. It will consist of three components:
(1) a general introduction to the geography, history and socio-economic development
of China, (2) Chinese language: history and structure of the Chinese language (spo-
ken, written en computer variants), differences from Japanese, and some “survival”
dialogues, (3) workshops (Chinese cuisine, tea ceremony, Taijiquan, and movies).

Final evaluation

The IEC program described above was inaugurated and implemented during the sec-
ond semester of the 2008-2009 academic year. Twenty-two students registered in it,
hailing from Sudan, Somalia, Ethiopia, Pakistan, Cameroon, Nigeria, Belgium, Portu-
gal, The Netherlands, and China. Ten of them were Erasmus students, five were post-
graduate students, and seven were undergraduates.

This year’s students have indicated that the IEC program has been demanding
but also greatly rewarding. Those who are going to be teachers suddenly became
aware of the broader context of schooling, which is not always made explicit within
teacher training programs. Those who will not become teachers have discovered the
education dimension of the whole of human life.

As of 2010, the IEC will be combined with a second international program, also
inspired by UNESCO’s educational vision. They will both be full-time one-semester
programs consisting of theoretical and practical components.
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6. Turkish pre-service mathematics teachers’ beliefs about mathematics

Asuman Duatepe Paksu
Pamukkale University, Denizli, Turkey

Introduction

Teachers’ beliefs about teaching and learning mathematics significantly affect the
form and type of instruction they deliver (Clark & Peterson, 1986; Richardson, And-
ers, Tidwell, & Lloyd, 1991) so that teachers’ belief about mathematics takes the at-
tentions of researchers. Mathematical belief system is defined as one’s mathematics
world view that means the perspective with which he/she approaches mathematics and
mathematical tasks (Schoenfeld, 1985).

Ernest (1989) suggested three hierarchical views of mathematics; instrumental-
ist, Platonist, and problem solving views. The instrumentalist view sees mathematics
as an accumulation of unrelated facts, rules, and skills. From this perspective, mathe-
matics is a set of unrelated but useful rules and facts. The Platonist view of mathemat-
ics pictures mathematics as a static but unified body of certain knowledge. From this
point of view, mathematics is discovered, not created. The problem solving view sees
mathematics as a dynamic, continually expanding field of human creation and inven-
tion, a cultural product. According to this perspective mathematics is a process of en-
quiry and is not a completed product, for its results remain open to revision.

When we look at the literature on pre-service teachers’ beliefs, we can see sev-
eral studies implying that pre-service teachers have not very high level beliefs to ma-
thematics. According to findings of Ball (1990) for pre-service teachers doing ma-
thematics means following predetermined procedures step by step to arrive correct
answer”, knowing mathematics means “knowing how to do it” and mathematics is a
mainly gathered of facts and rules.

As Shoenfeld (1985) stated for pre-service teachers formal mathematics has lit-
tle or nothing to do with real thinking or problem solving. According to them mathe-
matics problems are always solved in less than 10 minutes, if they are solved at all.
Another remarkable point is pre-service teachers believe that only geniuses are capa-
ble of discovering or creating mathematics.

Findings of the Peck and Connell (1991) asserted that pre-service teachers be-

lieved the followings;
- Math is computation.
- Mathematics problems should be quickly solvable with simple routines using as few steps as
possible.
- Aim of doing mathematics is to obtain “right answers”.
- Solving problems consists of recalling and applying specific algorithms.

Having seeing all these studies, | wonder that whether Turkish pre-service teacher
hold similar beliefs or not. Therefore the aim of the study is to identify pre-service
mathematics teachers’ beliefs about mathematics. The term pre-service teachers’ be-
liefs about mathematics is used as that which constitutes their subjective knowledge
about the nature of mathematics, learning and doing mathematics and teaching ma-
thematics.
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Method
Sample

Data of the study were collected from 32 (17 female, 15 male) pre-service mathemat-
ics teachers. They have BS degree of mathematics and are attending mathematics
teacher certificate programme.

Instrument

Teacher candidates were surveyed by use of self-report questionnaire related to beliefs
about nature of mathematics and process of teaching and learning mathematics. The
questionnaire involves 14 five-point Likert type items with five possible alternatives
(strongly disagree, disagree, uncertain, agree, strongly agree). Negative statements
were scored on a 5-point Likert-type scale ranging from 1 (least negative) to 5 (most
negative) and positive statements were scored on a 5-point Likert-type scale ranging
from 1 (least positive) to 5 (most positive). The Cronbach alpha reliability coefficient
of this scale was calculated as .82. Besides pre-service teachers were asked 4 open

ended questions about their beliefs on teaching and learning mathematics as
- How do you see gender differences in mathematics learning?

- What are the attributions of success and failure in mathematics?

- How do you know if you have learned a mathematical concept?

- What do you think are the tree most important characteristics of a good math teacher?

Findings and conclusions

In this part findings of the study will be presented by comparing related literature. The
pre-service mathematics teachers’ beliefs about the nature of mathematics were de-
termined by the use of first three Likert type items. The means and standard devia-
tions of their scores about these items are displayed in Table 1.

Table 1. Means and standard deviations for the item of beliefs about the nature of mathematics

item mean |SD

1. Math is number 2.04 ]0.95
2. Math is problem solving 353 |1.04
3. Math is doing calculation 3.01 |1.01

As it is seen from the means and standard deviation values, pre-service teachers more
agreed about the idea of “math is problem solving” than the idea of “math is doing
calculations”. For the item “math is number”, their mean score was about 2, that
means that they disagreed about the idea of math is number. When we compare this
score with the previous findings, we can say that these findings are similar with Coo-
ney (1985)’s finding of beginning high school teachers believed that mathematics was
primarily problem solving. On the other than, findings contradict with Schoenfeld’s
(1985) statement which is pre-service teachers believe that formal mathematics has
little or nothing to do with problem solving. Beside similar to my finding, Beswick
(2005) found secondary mathematics teachers equates mathematics with calculation
however Beswick, Watson, & Brown, (2006) found only % 29 of the middle school
mathematics teachers agreed with the idea of mathematics is computation.
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The pre-service mathematics teachers’ beliefs about teaching and learning ma-
thematics were determined by remaining items. Their means and standard deviations
values about these items are given in Table 2.

Table 2. Means and standard deviations for the item of beliefs about learning and doing mathematics

item mean SD

4.Some people are good at math and some people are not. 4.01 1.03
5.Some students can increase their math competencies by trying hard whe- | 3.78 0.68
reas others cannot.

6.To be good at mathematics, students have to have a “mathematical mind”. | 3.37 0.78
7.Math is work of genius. 2.09 0.98
8.Knowing how to do computation is more important than understanding | 1.96 0.67
why to do that computation.

9.Getting right answer is the most important thing in math. 2.07 0.96

10. When students have difficulty in mathematics, a good approach is to | 2.34 1.06
have them memorize the relevant formula.

11. Math is necessary in real life. 4.03 1.02

12. Compared to boys, | think girls need to work harder to keep up with | 1.81 0.83
boys in mathematics.

13. If I can’t do a math problem in a few minutes, | can’t do it at all. 1.03 0.54

14. 1 easily give up trying when | can not solve a math problem. 1.42 0.63

The first three items in this table represent similar ideas. The pre-service teachers
mean score was higher than 3 for these items. This means that they thought that some
people are good at math and some people are not, some students can increase their
math competencies by trying hard whereas others cannot and to be good at mathemat-
ics, students have to have a “mathematical mind”. But it seems conflicting that they
don’t believe the idea of “math is work of genius”. These findings are similar with the
findings of Frank (1990), who found that pre-service teachers agree with the item of
“Some people have a mathematical mind and some don’t”. However these findings
contradicts with some studies as Schoenfeld’s (1985) in which it was stated that pre-
service teachers believe the idea of only geniuses are capable of discovering or creat-
ing mathematics and Beaton, et al., (1996); and Foss and Kleinsasser‘s studies (1996)
in which is was found that teachers believe that ability in mathematics is innate.

For the item of “Knowing how to do computation is more important than under-
standing why to do that computation” and “Getting right answer is the most important
thing in math”, pre-service teachers mean score was about 2. This means that, they did
not think that doing computation or finding correct answer without understanding is
very important. In other words they have not an instrumentalist view. However for the
item of “When students have difficulty in mathematics, a good approach is to have
them memorize the relevant formula”, their mean score was higher than the men-
tioned two items. That can be interpreted as pre-service teachers believed that memo-
rization is not important for mathematics but if students have difficulty they can be
undecided about memorization. These findings contradict with the previous studies
which revealed pre-service teachers (Benbow, 1993; Foss & Kleinsasser, 1996;
White, Way, Perry & Southwell, 2005) and in-service teachers (Ball, 1990; Southwell
& Khamis, 1992) believe that mathematics is simply knowing how to do it or remem-
bering proper procedures.

For the item of “Math is necessary in real life” pre-service teachers mean score
was about 4 which means that they believed the idea of in real life they feel the neces-
sity of mathematics. This finding contradicts with the Ball’s (1988) finding of pre-
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service teachers found mathematics was mostly abstract and symbolic, having little to
do with the real world and Cooney’s (1985) finding of beginning high school teachers
believed that some mathematics may not have real- life applications.

Last two items were related with the pre-service teachers’ beliefs about their
own learning. By considering mean and standard deviation values of these two items
we can say that they did not seem to give up easily in solving math problem when
they cannot find solution in the first attempt. In addition to this, they did not believe
the idea of “If | can’t do a math problem in a few minutes, | can’t do it at all.”

The first open ended question asked to pre-service teacher was about their be-
liefs on gender difference in mathematics learning. 22 pre-service teachers stated that
there is no gender difference in mathematics learning. 3 pre-service teachers thought
that there is gender difference and it changes ages to ages. For example they said that
in elementary school level girls are more successful than boys, at high school level the
opposite can be seen. The remaining 7 pre-service teachers stated that boys are more
successful in learning mathematics.

The second open ended question was “What are the attributions of success and
failure in mathematics?” That is pre-service teachers asked about their desirable out-
put for mathematics learning. 7 of the pre-service teachers wrote something which can
be interpreted as computational like finding correct answer, getting higher score etc. 4
of the response involves some affective properties like confidence in mathematics,
having motivated to study mathematics. 7 of the pre-service teachers mentioned
something which can be labeled as conceptual like understanding the reasons behind
the formula. 3 of them mentioned both computational and affective properties, 10 of
them wrote both computational and conceptual characteristics. One of the pre-service
teachers wrote all these three characteristics.

The next open ended question was also on belief about learning mathematics.
They were asked that how they know if one of their students has learned a math con-
cept. 14 pre-service teachers wrote something related with applying and constructing
relations with other concepts. 11 of them mentioned about giving correct answer to
the questions. 7 of the pre-service teachers stated that “If I can explain to another per-
son, | can say that | learn that math concept”.

With the last question of “What do you think are the tree most important charac-
teristics of a good math teacher?” pre-service teachers asked about their belief on
which qualifications a good elementary mathematics teacher requires? 8 of pre-
service teachers wrote about personal characteristics like being patient, hard working,
positive etc. 15 mentioned about pedagogic characteristics like be strong on the sub-
ject, do appropriate measurement and give fair marks etc. 7 of the pre-service teachers
wrote about both personal and pedagogic characteristics. 2 of the participants men-
tioned about both personal characteristics and general knowledge.

I can be deduced that for most of the questions it is seemed that pre-service
teachers are at Platonist and problem solving level, but only some questions they still
have instrumentalist view which can be stemmed from exam oriented view. For future
researchers, replication of this study on broader sample of pre-service teacher might
be valuable to see whether these findings can be generalized more broad sample.
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7. The effect of teacher characteristics on student mathematics achievement:
TIMSS 2003

Gozde Akyiiz
Bal:kesir University, Bal:kesir, Turkey

In most of the education systems in the world, mathematics has a central place in the
school curriculum since there is a consensus that it contributes to the intellectual de-
velopment of individuals while preparing them to live as informed and functioning
citizens in society (Cockroft Report, 1982). Due to this importance given to mathe-
matics, considerable value is given to the role of teacher in mathematics classroom.
The effect of teacher on student outcomes is evident in many models that identify the
factors affecting students’ mathematics related outcomes, e.g. Mathematics Teaching
Cycle (Simon, 1997); Shavelson et al’s model that points out the indicators for moni-
toring mathematics and science education (cf. Howie, 2003), The Model of Educa-
tional Opportunities developed by The Survey of Mathematics and Science Opportu-
nities (SMSO) Project team (Cogan & Schmidt, 1999). Studies generally indicate that
teacher-related factors such as gender (Dee, 2006), experience (Greenwald, Hedges
and Laine, 1996; Mullis et al, 1997), level of education (Goldhaber and Brewer, 1997;
Wayne and Youngs, 2003; Rivkin, Hanushek and Kain, 2005), instructional practices
(Koehler and Grouws, 1992) have effects with various magnitudes on mathematics
achievement of the students.

Many organizations around the world such as The International Association for
the Evaluation of Educational Achievement (IEA), Organization for Economic Coop-
eration and Development (OECD), UNESCO and World Bank support the collection
of information on the provision of education across developed and developing coun-
tries in different subject areas especially in mathematics, science and reading.

TIMSS (Trends in International Mathematics and Science Study) collects educa-
tional achievement data at the fourth and eighth grades to provide information about
trends in performance over time together with extensive background information to
determine the quality, quantity and content of instruction in mathematics and science.
The TIMSS data set provides opportunities to researchers for dealing with various
variables related with student, teacher, school and family, thus, making comparisons
of patterns across classrooms with differing characteristics possible in a cross-cultural
settings. TIMSS is repeated regularly in four-year cycle and TIMSS 2003 is the third
round of this study.

Evaluating teacher characteristics and their impacts on student outcomes in dif-
ferent cultures might provide extensive information to educational policy makers. The
information gathered will provide us the opportunity to criticize the traditional teach-
ing practices in mathematics classes and be aware of the choices that should be made
in mathematics teacher education programs and mathematics instruction at school.

The purpose of this study is to investigate mathematics teachers’ characteristics,
namely their gender, experience in teaching, job satisfaction, professional develop-
ment, and classroom instructional activities, across Belgium (Flemish) and Nether-
lands TIMSS 2003 data and study the effects of these variables on students’ mathe-
matics achievement by building explanatory models through using hierarchical linear
modeling techniques.
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Methods
Research questions

The following research questions were addressed in this study:
1. How much do classes vary in their mean achievement in Belgium (Flemish)
and Netherlands, separately?
2. Which factors at the teacher level have significant effects on the mathematics
achievement of the students across Belgium (Flemish) and Netherlands?
3. How much variance in the mathematics achievement can be explained by the
factors related to teacher characteristics?

Population and sample

The target population in TIMSS 2003 was all students enrolled in the upper of the two
adjacent grades that contain the largest proportion of 13-year-olds at the time of test-
ing. This grade level was intended to represent eight years of schooling counting from
the first year of elementary schooling, and was the eighth grade in most countries.
Sample was determined by a two-stage stratified cluster sample design. The first stage
consists of a sample of schools; the second stage consists of a sample of one class-
room from the target grade in sampled schools (Foy and Joncas, 2004). Among 48
participant countries in 8th grade level, Belgium (Flemish) and Netherlands were cho-
sen in this analysis due to their higher achievement when compared to other EU coun-
tries. The rank of the countries, the number of classrooms and students participated in
the study are given in table 1.

Table 1. Rank and number of classrooms and students in TIMSS for each country

Country Rank of the Number of Number of
Country Classrooms Students

Belgium (Flemish) 6 272 4970

Netherlands 7 130 3065

Instruments and variables

In this study, TIMSS 2003 data set, which was downloaded from the TIMSS website
(http://timss.bc.edu/timss2003.html), was used. The teacher background questionnaire
and the results of 8th grade mathematics achievement test were used to build the hier-
archical linear models. The teacher questionnaire collected information about the
teachers’ preparation and professional development, their pedagogical activities, and
the implemented curriculum (Chrostowski, 2004). In this study, the following vari-
ables were considered:

Table 2. Variables with their corresponding item in the questionnaire and scaling

Variables Item Scaling
Gender Are you female or male? Female: 1
Male:0
Experience By the end of this school year, how many years will you have been | Number of
teaching altogether? years
Job satisfacti- | How would you characterize teacher job satisfaction following | Very  high-
on within your school? High: 1
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Development | In the past two years, have you participated in professional develop- | Number of
ment in any of the following? courses parti-
a) Mathematics content cipated
b) Mathematics pedagogy/instruction 0-6
c) Mathematics curriculum
d) Integrating information technology into mathematics
e) Improving students’ critical thinking or problem solving skills
f) Mathematics assessment
Review  ho- | In a typical week of mathematics lessons for the TIMSS class, what | 0-100
mework percentage of time do students spend on reviewing homework?
Listen to pre- | In a typical week of mathematics lessons for the TIMSS class, what | 0-100
sentation percentage of time do students spend on listening to lecture-style?
Guided work | In a typical week of mathematics lessons for the TIMSS class, what | 0-100
percentage of time do students spend on working problems with
teacher guidance?
Independent In a typical week of mathematics lessons for the TIMSS class, what | 0-100
work percentage of time do students spend on working problems on their
own without teacher guidance?
Re-teaching In a typical week of mathematics lessons for the TIMSS class, what | 0-100
percentage of time do students spend on listening to teacher re-teach
and clarify content/procedures?
Tests and | In a typical week of mathematics lessons for the TIMSS class, what | 0-100
quizzes percentage of time do students spend on taking tests and quizzes?

Data analysis

In this study, explanatory models were built by using Hierarchical Linear Modelling
(HLM) techniques due to the nested structure of the data and the sampling procedures
used in data collection of TIMSS. HLM 6.05 was used in order to build a two-level
HLM model which investigated the effects of factors related to teachers’ characteris-
tics and teachers’ instructional practices on the mathematics achievement of the stu-
dents. In the analysis, firstly a one-way ANOV A with random effects model was built
in order to partition the variance within classes and between classes. Then for investi-
gating the teacher effect on mathematics achievement of students, a random intercept
model was built by adding the variables at level 2 (Raudenbush and Bryk, 2002). The
equations of the model at level-1 and level-2 are as follows:

Level-1 Model
Y = Bo +r

Level-2 Model
Bo = voo + Yo1*(Gender) + yoo*(Experience) + yos3*(Job satisfaction) + yos*( De-
velopment) + yos*( Review homework) + vyoe*( Listen to presentations) +
vo7(Guided work) + yosg*( Independent work) + yoo*( Re-teaching) + vi0*(
Tests and quizzes) + Up

In the data analysis, total student weight (TOTWGT) in the database was used at the
first level after it was normalized and the parameter estimates were based on the aver-
age parameter estimates from separate HLM analyses of the five plausible values
which were drawn at random from the conditional distribution of proficiency scores
for each student due to the rotated booklet design in TIMSS.
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Results and discussion

The one-way ANOVA with random effects model provided information about how
much variation in the mathematics achievement of students had lied within and be-
tween classrooms. Between-class variances were calculated as 72 %, in both Belgium
(Flemish) and Netherlands. This high value means that in these particular countries
between-class differences in terms of mathematics achievement is great i.e. students
within a class are more different from the other students across different classes in
terms of mathematics achievement.

In order to determine the effects of teacher related factors on mathematics
achievement, a two-level Hierarchical Linear Model was developed. The coefficients
(i) and their standard errors are given in table 3.

Table 3. The coefficients and standard errors in Hierarchical Linear Models

Belgium (Flemish) Netherlands

Coefficient Standard error | Coefficient Standard error
Mean 533.52* 4.06 534.39* 5.32
Gender -2.99 9.63 2.27 12.21
Experience 1.23* 0.40 0.24 0.58
Job satisfaction 24.54* 8.5 19.83 12.00
Development 3.84 2.16 0.30 3.43
Review homework 3.75*% 0.89 3.08* 1.03
Listen to presentations | 2.96* 0.91 5.23* 0.91
Guided work 3.02* 0.83 3.34* 0.82
Independent work 3.21* 0.84 3.46* 0.84
Re-teaching 3.69* 0.87 3.01 1.68
Tests and quizzes 4.99* 2.15 3.27* 1.58
Explained variance 24 % 21 %

* Significant at .05 level

For both Belgium and Netherlands, the results show that gender had no significant
effect on student math achievement. In the literature, the findings related with
teacher’s gender are not consistent and the issue is still unresolved. (Dee, 2006) It
seems that there should be more in depth analysis in the related field before conclud-
ing whether the success in mathematics is related to the gender of the instructor or
not.

Although it is expected that professional development has positive impact on
student mathematics achievement, it was found that it had no significant effect in both
countries. In the literature, there are inconsistent findings on whether extra qualifica-
tions make the teachers better or not. For example, while in most of the studies it was
observed that extra qualifications related with mathematics and mathematics educa-
tion had positive significant effect on the achievement of students (Wayne and
Youngs, 2003), there are also studies show that teachers with graduate degrees had
negative impact (Rivkin, Hanushek,& Kain, 2005).

Percentage of time spent on reviewing homework, listening to lecture-style
presentations, working problems with teacher guidance, and working problems with-
out teacher guidance have positive significant effect in both countries. Guided prac-
tice and independent practice are two important parts of an effective lesson (Rosen-
shine and Stevens, 1986) and guided practice followed by independent practice has
important impact on student achievement. If metacognitive questions, that students
can ask themselves or discuss as a whole class, are not considered in guided practice,
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it becomes routine skills practice and does not improve student learning. The success
of guided practice could be understood from the student success in independent prac-
tice. It is important that teacher could decide which method is best to use in a certain
activity and how to guide and monitor the students and select the problems to work in
class.

Giving tests and quizzes, which is one type of assessment, had also positive im-
pact on math achievement in both countries. Tests and quizzes are useful in providing
the teacher with feedback about students’ progress, motivating the students, assessing
the students’ readiness for future learning. Although giving tests and quizzes may
foster the students in studying, teachers should be careful while using them. There is a
danger that some of the students may feel disheartened and upset as a result of low
scores they got. Also the tests and quizzes should not be too time-consuming. The
content of the tests and quizzes should be prepared carefully (Kyriacou, 1997).

The classes of more experienced teachers in Belgium were more successful. Lit-
erature also shows that teachers who have more than five years of experience are
more effective teachers (Greenwald, Hedges, and Laine, 1996). However, it is not
possible that all teaching is carried out by the experienced teachers. The effects of
inexperienced teachers may be reduced if assistance is provided to new teachers.

Reteaching the content had positive significant effect on math achievement only
in Belgium (Flemish) model. It is necessary in mathematics since mathematics can not
be learned meaningfully without removing student difficulties in prior knowledge.
Teachers should be qualified to explain a topic with different strategies to students
with different abilities.

Job satisfaction had a significant and high impact on student achievement in
Belgium (Flemish). The classes of teachers who had high job satisfaction were more
successful. This is an expected result that these teachers are probably more enthusias-
tic about teaching and supporting the students.

These models explained the 24 % and 21 % of the variation in mathematics
achievement of students in Belgium (Flemish) and Netherlands, respectively. A large
amount of variance remained unexplained. This is probably due to the reason that
only teacher related factors were taken into consideration. The student, family and
school characteristics are also important in explaining mathematics achievement and
they were not considered in the present study.

In conclusion, this study provides some conclusions about the effects of teacher
characteristics on mathematics achievement of students. It was found that instruc-
tional practices, namely reviewing homework, listening to lecture-style presentation,
working problems with teacher guidance and working problems on students’ own
without teacher guidance and tests and quizzes, have positive effects on student
achievement. So teachers should be trained in these topics. Experimental studies
should also be carried out to examine their effects more in depth in different cultures.
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Abstract

Authors suggest that several mathematical patterns must be addressed, in a systematic
way, since an early age, given their key role in the development of algebraic thinking,
amongst other aspects. Following this perspective, we developed several activities
focusing on patterns of various kinds, involving children from 3 years of age. These
activities revealed a set of tasks which are extremely complex and difficult for chil-
dren. In this paper, by focusing on the pupils’ own productions, we will discuss some
of above-mentioned didactic proposals and the implication of the results.

Introduction

The starting point of the study we intend to present was a wider research project
which gave way to a Master’s dissertation (Ventura, 2008).

The problematic of such a research touches the confluence of three main vec-
tors: i) children should live, since an early stage, mathematical experiences with pat-
terns which are not worked much in Portuguese preschools; ii) information technol-
ogy Is ever more representative in society, even in children’s daily lives, who, from an
early age, familiarize themselves with these means. This is a process in which school
hasn’t had a significant role so far iii) multiculturalism is another reality which char-
acterizes the Portuguese society in schools. Nevertheless, schools do not know how to
handle this problem. This research admitted CD-ROM *“Images of Interculturalism in
Preschool Education — Us and the Others The Others and Us™ (“Imagens de Intercul-
turalidade na Educacéo de Infancia — Nos e os Outros”) (Cabrita & Moderno, 2003)
as the object of study. The CD-ROM focuses on several aspects: a) A literacy logic
with and for the media; b) characteristics from different social realities such as the
Portuguese, the PALOP (African countries having Portuguese as official language),
gypsies and east European countries; c) didactic suggestions, namely about patterns,
which cross the diverse domains in the communication and expression area — mathe-
matics included. The main objective of this Master dissertation was to evaluate the
impact of exploring this CD-ROM in the construction and/or development of techno-
logical competence, of a more effective multicultural conscience and intercultural
sensitiveness and, finally, along with development of a sense of pattern in a group of
preschool children.

This article will focus on patterns, more specifically, situations of success and
constraints faced by children in preschool when solving tasks which involve the iden-
tification, reproduction, creation, continuation or gap-filling of patterns.
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Theoretical framework

By using mathematics to organize and systematize our ideas about pattern, we
discover a great secret: nature patterns do not exist solely for the rules which
govern natural processes. (Stewart, 1996: 11, our translation).

Working with patterns and finding the generalizing law(s) allows us to recognize or-
der and to know and organize the world around us (NCTM, 2007). In a dynamic proc-
ess, it also allows us to better and more effectively understand a series of other
mathematical phenomena.

On the other hand, such activities demand a formal method of thinking, which
they also help to develop. The principles of mathematical thinking emerge even be-
fore the child goes to school (Crucio & Schwartz, 1997), but it is unquestionable that
there is a rapid development of mathematical reasoning when children go into a pre-
school classroom which provides them with adequate learning experiences. The dis-
covery of regularities, replication, continuation, gap-filling of listening, visual, motor
patterns, ..., activities which children should verbalize, represent and discuss, are part
of this group (Papic & Mulligan, 2005; Waters, 2005).

The term “pattern” is used when we refer to a disposition or arrangement of
numbers, forms, colours or sounds where we can find regularities. Such dispositions
or arrangements have logical rules subjacent to them (Barros & Palhares, 1997; ME,
1997; Vale et al., 2006; Vale et al, 2009). More formally, when applying a law of
transformation to a module, a motive or to a term, we obtain a sequence of the respec-
tive math objects in which it is possible to determine, at least, one regularity. The
relationship between the several components of the pattern constitute the structure of
the pattern which is in the heart of school mathematics (Papic & Mulligan, 2005).

Importance of preschool patterns

According to Hardy (2002), the study and construction of patterns attract and motivate
children, and develop their creativity by appealing strongly to their aesthetic sense.

Several authors also argue that when children recognize and work with patterns,
they learn to see and establish intra mathematical connections, as well as between
maths and their daily lives and other areas (Barros & Palhares, 1997; ME, 1997;
NCTM, 1998 e 2007; Palhares & Mamede, 2002).

On the other hand, the work with and about patterns facilitates acquiring and
developing transversal mathematical capacities namely those related with
representation, problem-solving, math communication, thinking and reasoning
(Copley 2000; NCTM, 2007; Nummela & Rosengren, 1986; Payne & Huinker, 1993;
Ponte et al, 2007; Vale et al, 2009).

In this aspect, Fox (2006) states that activities which involve patterns and
understanding them, offer preschool children access to “elements of mathematical
thinking which are not available to them in any other maths environment” (126, our
translation). According to Barros and Palhares (1997), talking about relationships and
forecasting what will happen develops thinking and reasoning, especially the logical
one. Nickson (2000), on the other hand, values exploring patterns in the development
of geometrical thinking.

According to Vale & Pimentel (2005) and Vale et al. (2009), working with pat-
terns in preschool serves as a support to learning Algebra and to the development of
algebraic thinking, namely by introducing and manipulating symbols instead of the
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most varied math objects. Still according to Papic and Mulligan (2005), algebraic
thinking in preschool may involve developing abilities where symbols are used to
describe patterns. Lee and Freiman (2006) corroborate this idea saying that children,
who understand mathematical patterns from an early stage, are in an excellent position
to learn algebraic language and produce algebraic activities. Fox (2006), too, defends
that activities involving patterns and relationships constitute a nucleus of acquisition
of mathematical competencies, especially those related with algebra and functions. On
the same line of thought, NCTM (2007) refers that algebraic concepts may improve
and develop from preschool up to the second year of primary school.

Learning experiences with patterns

“Adequate mathematical experiences stimulate children in exploring ideas re-
lated with patterns, forms, numbers and space, with increasing levels of pro-
foundness” (NCTM, 2007: 83, our translation).

The first experiences given to children should involve classification, allowing them to
act on the things which surround them, “relating and combining them according to
any criteria, be it at the beginning within a criteria given by the characteristics of the
objects (square, hard, smooth, red, etc.), as well as later, within an abstract criteria
(democratic attitudes, ethical behaviour, etc.)” (Favéro, 2005: 108). Children should
also be given tasks which allow them to display objects according to a certain order —
series — by identifying differences and variations which characterize them (Hohmann
& Weikart, 1997). Waters (2004) highlights the importance of recognizing and pre-
viewing sequences and of using the associated language.

Other learning experiences should be focused on identifying the regularities of
the occurrences, forms, drawings and sets of numbers (NCTM, 1991). The work may
begin by inviting the child to reproduce a pattern physically — jump/jump/stop,
jump/jump/stop, ...) or by reproducing a sequence of sounds — high/low, high/low and
then trying to express it in different ways (Palhares & Mamede, 2002). ‘Reading’ a
pattern shown to a child using simple vocabulary (circle — square — circle — square-
...), asking children to reproduce that reading and to keep records of it take notes also
allows them to acquire a proper vocabulary on patterns while becoming acquainted
with the corresponding concepts. An activity room is the perfect environment to help
children recognize, describe and reproduce regularities and patterns. Copying patterns
made up of bead, pasta, cubes or other manipulative materials may help children to
better understand the underlying concepts (Spodek & Saracho, 1998).

Tasks involving the continuation of patterns should also be considered. Fore-
casting what will come next are competencies the child should acquire from an early
stage. But continuing frontward is just as important as doing it backwards. Gap-filling
in both directions is a more demanding task, but it should not be forgotten.

Besides the discovery of the logical rule which underlies a certain pattern, it is
also very important for children to develop patterns from their own imagination. (Bar-
ros & Palhares, 1997; Threlfall, 1999). Hohmann & Weikart (1997) consider this to
be an activity which, additionally, the child enjoys performing — “they enjoy arrang-
ing things into sets and patterns in order to build something they want or need, such as
a necklace made of alternated coloured buttons, or a row of cubes forming a ladder”
(704, our translation).

These may develop into increasing or decreasing patterns which can be explored
with seeds, cubes or other materials and dimensions. This kind of pattern is initiated
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with an object, which represents the first term of the pattern, to which another object
of the same species, bigger or smaller according to the established pattern, is added
(Copley, 2000). This activity is a lot more demanding since it requires the creation of
a module, a rule and its consistent application to that module.

It is very important for children to talk about what they are thinking and doing;
so, educators should ask for their cooperation and invite them to share their ideas so
that they may develop competencies in math communication. They should begin by
using their own language, representations and symbols — forms of representation
which are meaningful to them (Bay-Williams, 2001). And each pattern should, in
turn, allow several representations (pictorial, symbolic, graphic, ...) so that the child
may easily identify the properties of such a configuration — it is a way of “helping
children learn how to generalize and recognize patterns in ampler contexts” (NCTM,
1998: 1, our translation).

It is most important to perform the work with real and diverse material (Steen,
1990; Fox, 2006; NCTM, 2007). The educator has the responsibility of providing the
child with books and stories with numbers and patterns; rhythmic music which have
instructions of the “upward, downward”, “inward, outward” type; games with rules,
and problem-solving activities.

If children live the kind of experiences mentioned in this point in preschool, they
shall be much better prepared to safely face the challenges which lie ahead of them at
school later on, where it is evident that care is taken to involve students in identifying
and exploring patterns (DEB, 2001; Ponte et al, 2007).

Method

A case-study was opted due to the objectives set by the research. It was developed
under an investigation-action context as proposed and considered adequate namely by
Bogdan & Biklen (1994), Cohen & Manion (1990), Coutinho & Chaves (2002),
Lessard-Hébert et al (1994), Stake (1995) and Vale (2004). Given the scarce studies
on this theme, in the above-mentioned context and theoretical framework, the study
also assumed an exploratory nature, just as justified by Cabrita (1998).

The investigator who underwent the study was not the preschool teacher. Five
children were chosen, between the ages of 3 and 4. Later, some parts of the study re-
lated to patterns were replicated under the same conditions, and an extension was in-
troduced to other groups of children in preschool, 28 on the whole, slightly older and
coming from various countries/realities. In this phase, undergraduate students from a
degree in Preschool Education from a Portuguese university were involved in the ex-
perience.

The study was structured in two phases: 1) familiarization between the investi-
gator and the group, through didactic experiences introducing the theme to be studied
and 2) empiric phase, involving learning experiences centred namely on patterns, in-
spired on the afore-mentioned CD-ROM. These experiences were developed within a
natural environment in the same kindergarten the children were attending. The inves-
tigator proposed the tasks, made sure the children understood them, and then the chil-
dren developed them individual and autonomously.

Collection of the investigating material was essentially made, as suggested by
Erlandson et al. (1993), Yin (1989), Jorgensen (1989), Pardal & Correia (1995) and

Soares (2006), through:

Direct and participative observation registered in a logbook, photographed and video-taped
with all the children’s behaviour and reactions to the proposals during the several phases of
the process;

60



- Documents and artefacts produced by the children;
- More or less formal conversations held with them.

The material which was collected was subject to a content analysis oriented by cate-
gories coming from the objectives proposed by the study.

Regarding situations of success or difficulties involving the performance of the 16

task on patterns, we analysed:
- reproduction of patterns — orally, with manipulative materials, on paper;
- creation of patterns — without limitation of space, with delineation of space;
- continuation of patterns — frontwards.

In the extension of the study, some tasks were adapted and others created in order to
explore situations which the main study revealed as being potentially interesting. Such
was the case of reproducing patterns which had been presented orally, continuing
backward and gap-filling.

Results

Following are some of the main results, structured according to pre-defined catego-
ries.

Success situations

Overall, the children did not reveal difficulty in reproducing patterns orally. In rela-
tion to the following sequence and after attributing a sound to each animal, the chil-
dren verbalized for example, “Mic-mic, mic-mic, moo, mic-mic, mic-mic, moo, mic-
mic, mic-mic, moo”.

Figure 1: Example of a sequence to be verbalized

Reproducing sequences trough the use of manipulative material was also a success, as
may be verified in the following example where pasta (in a sequence of two yellow
and one blue) and beads (in a sequence of one blue and one white) were used.

Figure 2: Reproducing patterns with manipulative materials
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An identical situation was verified with a reproduction on paper (or cloth), as may be
illustrated in the following figure, even involving complex tasks (see the 3" image).

(v

=y iz \‘1\\\ ! L'&{‘{f@%
S WG, i
7T e

R Wy

PO ?

Figure 3: Reproducing patterns on paper

Most of the children did not reveal any difficulty in building patterns without a lim-
ited space, and some were very creative. See the first image with a pattern type AB-
BABBABB... made with dominoes placed in an unusual position; the second with a
pattern type AABBAABBAABB made of cards with animals; the third with the deco-
ration of a mask cut out on coloured paper, type ABABABABABAB, and the last one
with a drawing of a pattern type ABBBABBBABBBABBB.

Figure 4: Creating patterns without a delineation of space

Curiously, gypsy children seem more creative in inventing patterns with beads to
make necklaces.

Some children were also successful in creating patterns with a limited space,
namely with 10 cylindrical configurations; with 11 circumferences and in a table of 7
columns by 5 lines.

The first image that follows shows a pattern type ABABABABAB ending in B.
The second image though, shows a pattern type AABBAABBAA, where the child had
no difficulty in finishing with AA.
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Figure 5: Creating patterns in 10 cylindrical spaces

In the following image, the child also did not have any problem in ending the se-
quence type ABABAB... with A. Less frequent was the solution presented in the fol-
lowing table. Actually, the child respected the law of formation by repeating the mod-
ule type AB, even when he or she changed line.

Figure 6: Creating patterns in 11 circular spaces and inside a 7x5 grid

Contlnumg patterns frontward, even the more complex such as the case of the 3" and
4" rulers, did not reveal being difficult to the majority of the children.
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Figure 7: Continuing patterns frontward
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Main constraints

Although most children revealed a positive performance, even surpassing our expecta-
tions, some activities revealed themselves complex and difficult. One of those activi-
ties has to do with the creation of patterns with delineation of space. For example, in
relation to the model with 10 cylinders, some children left a space for painting. Note
that the number of cylinders is not a multiple of the number of elements of the module
(3) type AAB.

Figure 8: Difficulty in creating patterns in 10 cylindrical spaces

Also in relation to the model with 11 circles, some children added a circle, remaining
with a multiple number of the number of elements of the module — ““I had to end in
red because it is blue yellow red, blue yellow red” (first image of the following fig-
ure). Others coloured over the “missing” circles (second image), without being able to
explain why they did it and why they did not colour over the green only, as had been
expected, in order to be able to “close” the pattern whose module is violet, green,
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Figure 9: Difficulty in creating patterns in 11 circular spaces

In the reproduction and continuation of the pattern created before, with 20 plasticine

balls, the children also “invented” some interesting solutions:

- Either the children abandon the balls which do not allow them to “close” the pat-
tern — for example, in the first images of the following figure, the modules have,
respectively, six elements (three green balls and three yellow balls) and three ele-
ments (one red ball and two green balls); as the nearest multiple to 20 is 18, two
balls remain;
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- Or they “invent” new balls — in the 3 image, they “close” the pattern with 21
balls because the module has three elements.

Figure 10: Difficulty in reproducing and continuing the former pattern with 20 plasticine balls

It is still interesting to verify the “creativity” of some children when faced with a 7x5
table. Some abandoned the pattern and made regularities in column; others “invented”
a new column where the last element of the initial module would fit (following fig-
ure).

Figure 11: Difficulty in creating a pattern in a 7x5 table
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They also appear to have difficulty in reproducing a pattern presented orally with
sounds. For example, they heard crack, clap, clap, crack, clap, clap, crack, clap,
clap... and they could not reproduce it with cards. Curiously, children from the PA-
LOP seem to be more at ease in dealing with musical patterns.

Figure 12: Difficulty in reproducing a pattern presented orally

In what continuing backward is concerned, some children reproduce fully the pattern
they read frontward. That is the case represented in the following figure — It's one
blue, one red and one yellow.

Llammalsmia

Figure 13: Difficulty in continuing the pattern backward

Finally, regarding the gap-filling of the empty spaces, such “logic” does not seem to
apply to all directions. Actually, the following figure shows us that, from the 3 central
images back, some children do not consider the ‘boy boat’ but, instead, ‘whale boy,
continuing the two first images. Even when asked to “read” the pattern orally, they
thought it to be correct.
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Figure 14: Difficulty in completing the pattern
Discussion of results and recommendations for future investigations

The investigation and experience undergone with the replication and extension of this
study, allowed us to corroborate the findings of Hohmann & Weikart (1997), which
state the work with patterns is greatly appreciated by children — “they enjoy arranging
things into sets and patterns in order to build something they want or need, such as a
necklace made of alternated coloured buttons or a row of cubes forming a ladder”
(704, our translation).

The diversity of the material provided to children may also have contributed to
this, as defended by several authors and/or organisms (Barros & Palhares, 1997; DEB,
2001; Fox, 2006; Moreira & Oliveira, 2003; NCTM, 2007; Palhares & Mamede,
2002).

It was also possible to confirm that the children already bring a great deal of
mathematical knowledge to kindergarten (see, for example, Clements & Sarama,
2007; DEB, 2001; Fox, 2006; Moreira & Oliveira, 2003; NCTM, 2007), which allow
them, with the least didactic intervention, to successfully and creatively solve a vari-
ety of tasks involving patterns. Some of these tasks include reading, reproduction
(namely oral) and continuing frontward without a delineation of space. This did not
only happen with repetitive patterns but also with growth patterns generally consid-
ered to be a lot more complex (Copley, 2000).

Concerning children’s successful performance, this study revealed a very curi-
ous aspect we wish to highlight and which was not revealed in any other study —
gypsy children seem to be more creative in making bead necklaces. The reason for
this performance may be of a cultural nature, an issue which should be further studied.
In fact, ornaments such as necklaces and bracelets are highly appreciated and worn by
people from this ethnic group, a fact explored in the CD-ROM which served as basis
for the investigation. (Cabrita & Moderno, 2003).

Still related to the cultural dimension, we consider it is also pertinent to investi-
gate further whether, in fact, the easiness in reproducing patterns which were pre-
sented orally is extensive to other children from the PALOP, besides those whom we
worked with. It is worth mentioning that music has always held an important space
within these people’s lives. Noteworthy is also the fact that this task revealed to have
been very difficult for the majority of the children whom we worked with, and who
came from other realities. Once again, we did not see these aspects referred nor dis-
cussed when revising the literature. We, therefore, recommend an investigation on
this issue.

Another added value which came from this study is the fact that it allowed us to
mention tasks which revealed themselves of a greater complexity, mainly:

- The continuation of patterns frontward, with delineation of space, when the num-
ber of such spaces is not a multiple of the number of elements of the module. Ac-
tually, the majority of the children only considered the pattern to be correct when
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it “closed” with the last element of the module. When there is no space for that to
happen, they come up with the most incredible ways of overcoming the difficul-
ties they face. As for the particular case of tables, most of the children forget the
pattern and only worry about keeping the regularities within the column;

- Continuing the pattern backwards. Most of the children place the elements of the
module backward and in sequence, as though they were handling symmetry
through reflection;

- Gap-filling. The majority of the children repeated the elements which came before
and functioned as modules, inside the blank spaces. It was as though they were
handling different patterns which only needed to be continued frontward.

The results bring up a vast number of possibilities and a need for a more systematic
and endured investigation concerning mathematical issues in education. Patterns
should be studied more specifically both from a scientific as well as a cultural point of
view, along with their clear repercussions at a curricular level. Actually, since patterns
play a key role in maths education, namely in the development of algebraic and geo-
metric thinking, their treatment is imperative both at an initial and on a continuous
formation level. We emphasise that particular attention should be given to the crucial
aspects brought up by this research.
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9. Research in etnomathematics and its usefulness in mathematics education

Pedro Palhares, Claudio Cadeia, Filipe Sousa and Leonel Vieira
Institute of Education, University of Minho
Introduction

Today’s world is moulded by many phenomena, one of which is, no doubt, the in-
creasing cultural diversity at a local level. We have clearly always had cultural diver-
sity at the global level, but more and more we have coexistence of varied cultures and
languages in the same territorial space. For example London has 300 languages repre-
sented in the mother tongue of children in basic education. This may be an extreme
case, but it is possible that the extreme cases of today become the norm tomorrow.

In Portugal the situation is not so diverse. It has always had, clearly, residual
elements of other languages and other cultures, as for example the Romani culture.
But in the last twenty years this linguistic uniformity has been transformed into a di-
versity that is now familiar in Portuguese schools, particularly urban schools, includ-
ing not only Lisbon and Porto, but also cities of small or average dimension. This Por-
tugal is no longer the same it was forty years ago, became diverse on mother tongue,
diverse on the birth country of its citizens, diverse on cultural aspects.

In the specific field of the mathematics and its education, if there is something
that will allow us to face the problems and opportunities created by the increasing
cultural diversity, that is Ethomathematics. It was Ubiratan D'Ambrésio who con-
ceived the term, representing for him the mathematics of identifiable cultural groups,
groups based on ethnicity, or on the professional occupation, even on age (D'Am-
brésio, 2002).

Shirley proposes a classification of mathematics according to two criteria (for-
mal-informal and pure-applied) which leads to four types of mathematics: academic
(pure and formal); recreational (pure and informal); technical (applied and formal);
ordinary daily life (applied and informal). He defends the incorporation of concepts
and artefacts produced by some cultures, in each of the types of mathematics and also
its incorporation in the classroom in order to allow multicultural connections to
mathematics and therefore intrinsic wealth of the constructions that pupils elaborate.
He also appeals to more research in order to obtain an important and diversified quan-
tity of multicultural didactic tools (Shirley, 1995).

We think that the field of ordinary daily life mathematics is one where etno-
mathematics can have a more profound influence. For example, the work of Terezinha
Nunes and colleagues on the skills shown by boys selling in the streets has made the
mathematics education community aware of the difference between school mathemat-
ics (mostly academic, sometimes technical) and mathematics needed in ordinary daily
life (Nunes, 1992). It also made all of us re-think mathematics education in a way or
another.

Of course this perspective implies a change on mathematics education, moving
towards a greater acceptance of the informal and the applied sides of mathematics.
Gerdes (1996) is one of the stronger voices defending the incorporation in the curricu-
lum of elements belonging to the socio-cultural environments of both pupils and
teachers as starting points for the mathematical activities in the classroom, as factor of
motivation for pupils as well as for teachers.
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The research project DICA.Mat

In 2003, we have proposed, with other researchers, a project to the Foundation
Calouste Gulbenkian. This project, named ‘Cultural Diversity and Mathematical
Learning” (DICA.Mat), allowed the grouping of three lines of study around the ge-
neric subject of etnomatematics, although with different specifications. One such
study was about the Romani community, another about a phishing community, and
yet another about basket weaving.

What we will try to bring here is a general overview of each study and some particular
details that may illuminate the question of the usefulness of this kind of research, to
mathematics education.

The Romani and their mental arithmetic

The Romani community in Portugal has a long history of persecution in various
shapes. Most of the times it is just a local persecution, until they are out of the limits
of the county. But there is a more general but less visible discrimination, which comes
from school. Considering this, in this study, the following research questions were put
forward:

- What are the strategies of mental arithmetic that the Romani community uses?

- How to characterize and interpret the process used in solving arithmetic problems?

- How to connect the informal arithmetic reasoning and school arithmetic, in an
intercultural perspective?

In order to answer these questions, 17 Romani people were interviewed several times.
In the interviews, some arithmetic problems were posed, but no constraints were
given to the solving process. Naturally, solving them finally brought mental arithmetic
on every instance. People interviewed were of different ages, from 12 to 65 years old,
with one common characteristic, all of them went to the market fairs to sell. We will
present only one brief transcription of one of the Romani interviewed, a very interest-
ing case because of its connection to school practices.

Cristiana is 12 years old and she is on the third year of schooling. Usually this
student helps her parents in the market fair in the mornings. She likes the contact with
other people in the market, especially the possibility of meeting other Romani. She
feels well when in the market. “It is our life”, she says. In one occasion, she was
posed a problem that induced her confusion with school practices. These practices are
based on formal and written procedures, but she uses the same procedures adapted to
informal and oral procedures. However, something goes badly.

- Cristiana, | want to buy to you 5 pieces at 5 euros and 50 cents, how much do | have
to pay?

- That price doesn’t exist.

- What you mean it doesn’t exist?

- We don’t have that kind of prices. It is only 5 euros, 10 euros and so on.

- But let us think there is. | would like you to do that calculation.

- Fifty cents plus fifty cents is one euro. Now another 50 cents plus 50 cents makes
another euro. With 50 cents that makes 2 euros and fifty cents. Now 5 pieces at 5
euros is twenty-five. 25 euros plus 2 euros is 27 euros plus 50 cents is 27 euros and
fifty cents.

- Andif I give you two 20 euros bills, how much change will | get?

- Oh, Let me think. The bills make 40 euros...
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- It’s a minus operation | have to do. 5 to 10 is 5 and carry one, 7 to 10 is 3 and carry
one, 2to 4 is 2. Itis 23 euros and 50 cents.

- Cristiana, think again.

- Then. It’s 27 euros and 50 cents. If | pay from 30 euros | have to give 10 euros. But
now | have to give 2 euros and 50 cents more. Then i have to give 12 euros and 50
cents (...) I don’t know very well the minus operation.

It is clear that on the second calculation she has to perform, she starts by emulating
the subtraction algorithm as it is traditionally performed in the Portuguese primary
school. And she fails by and large. Then she resorts to her own mental strategies, and
suddenly the result is correct and timely done too.

Romani usually forget school teachings. And that is not difficult to understand.
What they learn doesn’t give them the skills they need on their work. It would be easy
to conclude that a special care and a different education should be given to Romani
students. However, our claim is that the kind of learning Romani students clearly
need, should be given also to other non-Romani students. After all, a focus on mental,
oral and informal methods could be beneficial to all students, regardless of their
community.

Basket weaving in the north of Portugal

Basket weaving is an activity that is in decline. It is nonetheless one kind of activity
full of mathematical exploitations as the seminal work of Gerdes (1999; 2003) has
shown. The following research questions were posed:
- What geometric models or patterns can we find, explicitly or implicitly, on
basket weaving?
- How to characterize the processes of artefact construction considering geomet-
ric aspects only?

In regard to the geometric models or patterns found implicitly or explicitly in baskets,
there are several patterns in the weaving of the base of the baskets such as:

a) ABAB (i.e., 1 or 2 strands);

b) ABAB twined (i.e., 2 strands):

c) ABBABB twined (i.e., 3 strands);

d) ABBA (a strategy used momentarily, as shown below); and
e) ABAB multiple (i.e., numerous strands).

The term, twined, means that the pattern, in structural terms, is characterized by a
sequence of twists of the 2 or 3 strands making up the weave. The term, multiple,
means that the basket maker uses several strands simultaneously; usually, this is a
number of strands equal or superior to the number of spokes.
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Figure 1. Basket patterns.

In the previous image (Figure 1), when the basket maker uses the pattern ABAB or
BABA, the order is immaterial; he or she must pay attention to the number of spokes,
that is, parity. If the number of spokes is even, and the basket maker uses only one
strand, the pattern must be altered slightly.

The basket maker can avoid this by use of a simple strategy. At the end of each
row, two spokes can be jumped, so that, momentarily, the pattern of ABAB is aban-
doned, and the ABBA pattern is used once. Also, in each row, the basket maker brings
forward the point, at which the change from pattern ABAB to ABBA is made, in or-
der to result in the spiral that is visible in the picture.

Had the basket maker not made this change, the base of the basket would appear
undulated, because the strand of each spoke would pass always underneath or above
in the same place in each row and would not have the necessary robustness to stand.

Considering the final product in terms of the mathematics present, we can say
that the round base consists of 22 spokes, which shows 22 rotation symmetries. In the
base, 22 axes of symmetry of reflection can be seen (but the centre of the base is not
included).

Now considering the educational use: we think that the basket weaver problem
is interesting itself and can be presented to students so that they try to solve and ap-
preciate the way it is solved in practice; but all the artefacts produced in basket weav-
ing are full of geometric aspects, especially regarding symmetry. We conceive there-
fore this as a potentially very good context to explore some geometric aspects of the
mathematics curriculum.
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Figure 2. Caulkers in Camara de Lobos Bay, Madeira

Caulkers are constructers of small boats, in particular fishing boats. They are disap-
pearing from the Portuguese range of professions as the profession of fisherman is
also in decline, except for the industry that relies on large boats that are produced on
large plants. In one fisherman community in Madeira, we found one caulker that still
remembered the procedures before Portugal entered the European Union. The study
started however with the following more general research questions:

- What mathematics can we find among the fisherman community of “Cémara
de Lobos™?

- Is that mathematics compatible with mathematics curriculum of elementary
education?

Portugal entered the European community (now European Union) in 1986. Appar-
ently that is a very relevant date for the caulker, not only because new contracts be-
came possible, but also because the new regulations forced him to change the way of
constructing the boats.

But we have always constructed the boats in our heads... And then when the Eu-
ropean Community begun to support us, then... The boats... Then we have started to
use drawings... But the fishing boats were all made in the head... There were no draw-
ings, there was nothing...

Mr. Jorge (one of the few remaining caulkers in Madeira) has only the 4th year
of schooling. He left school when 10 years old, and went straight to a master caulker
to learn the art. The techniques he has learned were perfected generation after genera-
tion and transmitted from master to apprentice by oral means and by modelling the
master. But in 1986 he had to learn new ways.

- The base is the scale, a calculator because the calculations in the head sometimes fail and here
nothing can fail. One centimetre, two, and everything is wrong (...) and the boat cannot sail. If
it is with a calculator, the calculations are faster and more reliable. You need a lot of mathe-
matics especially to make a new construction. There is the scale the descriptive memory, and
the quantities.

- And then there is one thing, here, that is called the living waters, the perpendicular lines which
is this line and this line, from here down, the wood has a certain weight, that’s where the cal-
culations are for, because if I put wood with the thickness of one and a half inches, then from
the living waters up, then | have to put one inch only.
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The caulker has once thought to go to the school to show children how to make a
boat, its phases of construction and the different parts that constitute a boat, as well as

the names for each part.
- You know... | have there the skeleton of a little boat, | have there the skeleton of a very small
boat.
And it was to take it to teach children how to start and how to mend and how to... And | for-
got. And my son told me:
Father, you told the teacher that you were going there one day and you didn’t...
Look, I forgot about it...

The caulker said to his son that he has forgotten about going to school. But was it
really? Or he didn’t have the right incentive? Apparently he was very excited about
going to the school, so much that he even constructed a model to explain to children.
We think that bringing professionals like this to the school is clearly an advantage to
the students. They have so much pride on what they do that they will invest preparing.
And certainly something can be learned from such activity, contributing for the hu-
manization of mathematics

Final considerations

We think that research on etnomathematics is useful for mathematics education. Con-
sidering the examples above, there are three types of usefulness we conceive, one is
the rethinking of education to and from particular groups, another is the consideration
of new contexts for mathematics tasks and yet another the humanization of mathema-
tics.
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in secondary mathematics classes in Indonesia

Ridwan Maulana, University of Groningen, The Netherlands
Marie-Christine Opdenakker, University of Groningen, The Netherlands
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Abstract

This study was aimed at describing profiles of interpersonal behavior of Indonesian
mathematics teachers and examining associations between students’ perceptions of
their mathematics teachers’ interpersonal behavior and their motivation in learning
mathematics. Data were collected with the Indonesian version of the Questionnaire on
Teacher Interaction (QTI) and Relative Autonomy Scales (RAS). The framework of
this study was based on the Model of Interpersonal Behaviour (MITB) that maps
teacher conducts in terms of two dimensions: Influence (Dominance-Submission) and
Proximity (Cooperation-Opposition). A total of 506 students (grade 7 to 9) from 16
classes in 5 public secondary schools in West Java and Jambi provinces, Indonesia,
participated in the study. Analyses were conducted including descriptive, correlational
and multilevel analysis. Results from the data analysis showed that: a good reliability
and (validity) of the Indonesian QT was found, teachers’ ratings of their interpersonal
behaviour were moderate in class perceptions, but were quite high in teachers’ self-
perception in both Proximity and Influence dimensions, associations exist between the
two dimensions of interpersonal behaviour and student motivation in learning
Mathematics. There was an indication that Indonesian mathematics teachers were
generally perceived as directive.

Keywords: teacher-student interpersonal behaviour, student and teacher perceptions,
secondary education.

Rationale

Many researchers in the domain of learning environment research have shown a sub-
stantial attention in conceptualizing, measuring and assessing perceptions of psycho-
social features of the learning environment, particularly with respect to teacher-
student interpersonal relationships (e.g. Fraser, 1998; Fraser & Walberg, 1991; Wub-
bels & Brekelmans, 1998). Numerous studies have indicated the importance of
teacher-student relationships for student outcomes (Brekelmans, Wubbels & den
Brok, 2002, den Brok, 2001; den Brok, Brekelmans & Wubbels, 2004; Henderson,
Fisher & Fraser, 2000; Wubbels & Brekelmans, 1998; Wubbels, Brekelmans, den
Brok & van Tartwijk, 2006).

Healthy teacher-student relationships can be considered one of the most impor-
tant aspects in order to support teacher professional development because it can be
considered a main component of classroom management (Doyle, 1986). Many experi-
enced and inexperienced teachers encounter problems in regards to managing classes
(Veenman, 1984). Therefore, healthy teacher-student interpersonal relationships be-
come a requirement for both students and teachers to actively engage in learning ac-
tivities (Brekelmans, Sleegers & Fraser, 2000; Wubbels & Levy, 1993). Teachers ex-
periencing good interpersonal relationships with their students are argued to experi-
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ence better satisfaction with their job and to prevent burn-out (Ben-Chaim & Zoller,
2001; Wubbels & Levy, 1993). Likewise, students’ perceptions of teacher interper-
sonal behaviour are strongly related to their motivation and achievement in all sub-
jects (den Brok et al, 2004; Wubbels & Brekelmans, 1998; Wubbels et al., 2006).

Former studies have indicated a similar importance of teacher-student relation-
ships for Indonesian context (Margianti, Fraser, & Aldridge, 2001; 2002; 2004,
Schibeci & Fraser, 1987; Soerjaningsih, Fraser, & Aldridge, 2002). Nonetheless,
those studies were mainly focused on computer education and higher education. No
studies examining teacher-student interpersonal behaviour in Indonesian secondary
and (primary) education are known to the authors. The present study examined stu-
dents’ perceptions of their Mathematics teacher interpersonal behaviour and Mathe-
matics teachers’ perceptions of this behaviour by means of the Indonesian Question-
naire on Teacher Interaction (QTI). Mathematics classes were chosen because many
students encounter problems with this subject; many of them consider this subject
difficult to learn but it is very important to learn Mathematics because of its useful-
ness for life. Mathematics is a compulsory subject within Indonesian secondary edu-
cation curricula. Therefore, all secondary students have to meet the minimum score in
this subject in order to be able to pass the national exit exams.

In this study, Indonesian secondary Mathematics teachers were classified in
terms of existing interpersonal profiles (Brekelmans, 1989). Next, students’ and
teachers’ perceptions of interpersonal behaviours were described. Finally, associations
between teacher interpersonal behaviour and students’ motivation were assessed. The
results of this study may have potential usefulness for teachers, teacher educators,
teacher trainers and policy makers in Indonesia and neighbouring countries, which
share similar cultures, by providing empirical evidence on Mathematics teaching be-
haviours that are common in the Indonesian (and East-Asian) context. Moreover, this
study may provide an additional perspective to the knowledge base on teacher-student
relationships taking a Southeast Asian perspective.

An interpersonal perspective on teacher behaviour

Most of us have dealt with teachers using different communication styles. Some
teachers are intimidating and others friendly. Some are well-organized and others
chaotic. A variety of interpersonal characteristics have served as basis for the concep-
tualisation of teacher interpersonal behaviour (see Wubbels, Creton & Hooymayers,
1985; Wubbels & Levy, 1993). The development of research on teacher interpersonal
behaviour has been closely in line with the Systems Approach to Communication
(Watzlawick, Beavin & Jackson, 1967) and the Interpersonal Theory of Personality
(Leary, 1957) that form the basis for the Model of Interpersonal Teacher Behaviour
(MITB) (Wubbels et al, 1985). The Systems Approach serves as a general framework
for studying teacher-student relationships over a certain time period, while the MITB
provides a basis for studying such relationships at a clear-cut time point (den Brok,
2001).

Departing from Leary’s model, the Model for Interpersonal Behaviour was
cosntructed as an adaptation to be applied to the classroom context (Wubbels, et al,
1985). In the model, the two interpersonal dimensions of Leary (1957) are called
Proximity (Cooperation-Opposition, CO) and Influence (Dominance-Submission,
DS). Each quadrant of the coordinate structure made up by the two dimensions repre-
sents two segments of behaviour. The sectors are defined upon the degree to which
behaviours relate to the dimensions. For example, in the first quadrant contains two
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different segments called Dominance-Cooperation (DC) and Cooperation-Dominance
(CD). DC indicates actions that are characterized by high dominance and some co-
operativeness (e.g. representing leadership behaviour) while CD represents actions
with high cooperation and that are fairly dominant (e.g. representing helpful/friendly
behaviour). Subsequently, each quadrant of the model consists of two behavioural
sectors.

In the MITB, teacher-student interpersonal behaviour is mapped in the two-
dimensional coordinate system. However, the model elaborates eight sectors of be-
haviours instead of Leary’s original sixteen. The eight sectors are named Leadership
(DC), Helpful/Friendly (CD), Understanding (CS), Student Freedom (SC), Uncertain
(SO), Dissatisfied (OS), Admonishing (OD) and Strict (DO). The graphic representa-
tion of the model can be seen below.
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Figure 1. The model for interpersonal teacher behaviour (Wubbels, & Levy, 1993).

Based on the MITB, Wubbels and his colleagues (1985) pioneered the construction of
an instrument to operationalise teacher-student interpersonal relationships, the Ques-
tionnaire on Teacher Interaction (QTI) for Dutch context. The instrument shares the
exact scenery of the MITB, attaching the two dimensions of Influence and Proximity
as well as the eight scales (sectors) of interpersonal behaviours (den Brok, Bergen &
Brekelmans, 2006). Not so long after the emergence of the Dutch version, the Ameri-
can version of QTI was constructed (Wubbels & Levy, 1991). Based on this version, a
more economical version of the QTI was constructed for the Australian context (Hen-
derson, Fisher & Fraser, 2000). Later, the American and the Australian versions be-
came the precedent for researchers in other countries to develop their own countries’
version. Firstly, the Australian version was used in Singapore and Hong Kong without
translation and adaptation (e.g. den Brok, Fisher, Brekelmans, Wubbels, & Rickards,
2006; Fisher, Goh, Wong, & Rickards, 1997). Afterwards, some versions that fol-
lowed the Australian edition were those used in Brunei (Scott & Fisher, 2000), Can-
ada (Lapointe, Pilote, & Legault, 1999), Hong Kong (Yuen, 1999), Korea (Kim,
Fisher, & Fraser, 2000), Fiji (Coll, Taylor, Fisher & Ali, 2000) and Indonesia (Soer-
janingsih, Fraser, & Aldridge, 2002). Versions that were based upon the American
version were those created in Israel (Kremer-Hayon & Wubbels, 1992), United King-
dom (Harkin, Davis, & Turner, 1999), the Philippines (Oberholster, 2001) Slovakia
(Gavora, Marek, & den Brok, 2005), Turkey (Telli,den Brok & Cakiroglu 2007a) and
Greece (Kyriakides, 2005).

Some researchers have reported intercultural and cross-cultural psychometric
properties of the questionnaire (e.g. den Brok, et al., 2003b, 2003c; den Brok, et al.,
2006b; Fisher & Rickard, 2000). In general, foreign versions of the QTI offer good
results and are comparable to the original Dutch and American editions provided that
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the development process followed a series of steps extending translating and back-
translating it (Fraser, 2002). Similarly, a recent study revealed that the instrument is
culturally sensitive. Den Brok and his colleagues (2006a) argued that in cross-cultural
comparisons, the differences of empirical scale positions compared to the hypothe-
sized ones may expected. Furthermore, it was found that some scales occupied differ-
ent distances to the circle centre or even shifts in counter clockwise direction within
and between countries. Nevertheless, in all countries the two dimensions could be
adequately and closely replicated. Consequently, the QTI cannot be compared be-
tween countries at the scale level, but they can be compared at the dimension level.
After having a deep look into the nature of the QTI, next we will discuss information
mapped out by this unique instrument.

Prior research using the questionnaire on teacher interaction

Research with the QTI has contributed significantly to our understanding of complex
interplay of teaching in classroom contexts. The most apparent triumph ever docu-
mented is that the instrument has been useful to map different teachers’ interpersonal
styles that are transferable to different cultural conditions. However, research on the
QTI as a feedback instrument for teachers is still inadequate (see Wubbels & Brekel-
mans, 2005 for a detail review). Next, some scholars have found that the different
interpersonal styles may produce different student outcomes (affective and cognitive).
However, it is important to note that there are various variables that affect students’
perceptions of their teachers’ interpersonal conducts. Those three issues will be elabo-
rated in the following sections.

Interpersonal behaviour styles: A typology

As mentioned earlier, the QTI consists of a teacher version and a student version.
Concerning the teacher version, teachers are asked to indicate a teacher ideal and a
teacher self-perception. Based on information gathered from teachers, it is possible to
make teacher profiles. The figure below represents possible profiles of a teacher.

B

w

Teacher ideal Teacher self perception Students’ perception
Figure 2. lllustration of profiles of a teacher (Source: Brekelmans, et al., 2006)
Brekelmans, Levy & Rodriguez (1993) constructed a typology of teacher interper-
sonal styles using cluster analysis. Based on observational studies, they identified

eight interpersonal types for Dutch and American teachers that can be described as
follows.
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Figure 3. Profiles of teacher interpersonal behaviour. (Source: Brekelmans, et al., 1993)

Amongst all the mentioned types, Directive, Authoritative, Tolerant and Toler-
ant/Authoritative were found to be the representatives of most common interactions
and an activity-based learning atmosphere that associates positively with students’
engagement and motivation in classrooms (Brekelmans, et al., 2000). Although all
eight types were found in Dutch and American classrooms with a similar frequency of
occurrence, the types were found in other countries with different frequencies of oc-
currence. For example, Authoritative, Tolerant/Authoritative and Directive tend to be
the only existing styles of secondary teachers in countries like Australia, Singapore
and Brunei (den Brok, Fisher, Brekelmans, Rickards, Wubbels, Levy, & Waldrip,
2003a). However, recent research in primary education in Australia has shown a
rather different finding (Fisher, Waldrip, Dorman, & den Brok, 2007). This research
confirmed that earlier classifications only partially apply to the Australian situation in
primary education. Six distinct types rather than eight appeared and only three of
them resembled previously found profiles (e.g. Tolerant/Authoritative, Drudging and
Repressive). This suggests that primary teachers in Australia might have different
interpersonal styles compared to secondary teachers as they realize different class-
room climates. In general, however, there is an indication that the typology is com-
paratively stable and assignable to other countries. Nonetheless, differences to some
extent are expected as various profiles can be found in different classes of teachers
(Wubbels & Levy, 1993). In addition, teachers seem to change from type to type over
the period of their teaching careers (Brekelmans et al., 2002).

Research on students’ and teachers’ perceptions of interpersonal behavior

The use of student perceptions in research has been argued to be a valuable source of
information on the learning environment. Its underlying perspective to this argument
is the constructivist claim that individuals construct their own personal knowledge and
views of reality. Given this assumption, it is then clear that each student’s perception
relative to learning situations should be very important to teachers (den Brok, Bergen,
Stahl & Brekelmans, 2004). The ways in which students perceive, interpret and proc-
ess information in the instructional setting are argued to be more important than
teacher actions in determining what students have to learn. Thus, student perceptions
are an ultimate determinant of instructional behaviour on students learning (Shuel,
1996).
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With respect to the use of perceptions in classroom research, particularly with respect
to teacher-student interpersonal behaviour, it has been well documented that students’
perceptions of their teachers’ interpersonal behaviour were correlated with their affec-
tive learning outcomes, to several student, class, teacher background characteristics
and to the subject taught. Additionally, several teacher, student and class characteris-
tics showed statistically significant associations with students' perceptions of teacher
Influence and Proximity (Telli, 2006). Many researchers have found associations be-
tween interpersonal behaviour and affective outcomes, with different degrees of effect
of the two dimensions. After having conducted a study in physics classrooms,
Brekelmans and Wubbels (1991) discovered a clear association between Proximity
(CO) and student motivation. A few years later, Wubbels and Brekelmans (1997)
found that current Dutch teachers tended to be less dominant and more cooperative
than a decade earlier. Similarly, den Brok (2001) found a strong connection between
teacher interpersonal behaviour, particularly the Proximity dimension, and affective
outcomes such as pleasure, relevance, confidence and effort in English as a Foreign
Language (EFL) classrooms. Focusing on the scale level and relationships with affec-
tive domain, van Amelsvoort (1999) found that Helpful/Friendly and Understanding
behaviours correlate positively with students’ pleasure, relevance, confidence and
effort. In addition, Brekelmans (1989) found that Authoritative and Directive teachers
tended to have the most positive effects on students’ attitude. Overall, research shows
that the Proximity (CO) dimension has a stronger effect on affective outcomes than
the Influence dimension (DS) (Brekelmans & Wubbels, 1991). Moreover, teacher
behaviour that share features of authoritative and tolerant tends to result in higher af-
fective outcomes.

Other studies showing the importance of interpersonal behaviour on affective
outcomes from all over the world are observable. The research of den Brok, Levy,
Brekelmans and Wubbels (2005) showed that there was a positive and strong effect
between Proximity dimensions and all subject-related attitudes variables (pleasure,
relevance, confidence and effort). Moreover, they also found a positive effect of In-
fluence dimension on pleasure, relevance and effort. They concluded that teacher in-
terpersonal behaviour has a significant effect on student motivation. This study con-
firmed the previous one showing that both dimensions were positively related with
affective outcomes (den Brok, Brekelmans & Wubbels, 2004). Similarly, a study in
Turkey showed a positive relationship between interpersonal behaviour and subject-
related attitudes (Telli, den Brok & Cakiroglu, 2007b). Likewise, research in secon-
dary education in India showed that both teacher Influence and Proximity were posi-
tively associated with students’ attitudes (den Brok, Fisher, & Koul, 2005). A similar
finding was also evident in a Brunei primary education sample, in which strong and
positive effects of both dimensions on students’ enjoyment of their science class was
found (den Brok, Fisher, Scott, 2005). In addition, a study in Canadian secondary
schools supported the evidence of the positive effects of interpersonal behaviour on
student motivation (Lapointe, Legault, & Batiste, 2005). Also, some current research
indicated the importance of interpersonal behaviour on other affective outcomes. Van
Petegem, Aelterman, Rosseel and Creemers (2008) found that interpersonal behaviour
of Belgian language teachers is a strong predictor of students’ wellbeing. They con-
cluded that tolerant/discipline teachers were correlated positively with students” well-
being. In the same period, Quek, & Wong et al (2007) found positive relationships
between scales of the QTI and students’ enjoyment and attitude toward project work
in Singapore. Likewise, Henderson and Fisher (2008) discovered a positive relation-
ship between several aspects of interpersonal behaviour and students’ attitudinal out-
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comes in Australian vocational education. However, this consistent pattern is not al-
ways the case when we look at cognitive results.

Unlike the findings above, the association between interpersonal behaviour and
cognitive outcomes shows an inconsistent pattern. There is evidence that Influence
strongly associates with cognitive outcomes. For example, den Brok, Brekelmans &
Wubbels (2004) reported that students’ perceptions of teachers’ influence related
positively with their physics test results. Likewise, Henderson (1995) found a positive
correlation between teachers’ leadership and students’ cognitive achievement. Yet,
positive correlation between Proximity and cognitive results were also noticeable.
Particularly, Proximity like behaviours such as Helpful/Friendly, Understanding and
Student Freedom were consecutively found to be associated with cognitive outcomes
(Goh, 1994; Henderson, 1995; Evans, 1998). Although both dimensions seem to asso-
ciate positively with cognitive outcomes, there is no indication that the correlation is
linear. Some researchers found no relationships between the two dimensions with
student achievement (Wubbels, Brekelmans, den Brok & van Tartwijk, 2006). Re-
garding the interpersonal profile styles and their relationships with student perform-
ance, Brekelmans (1989) found that Repressive behaviour resulted in the highest
score on student achievement, with Tolerant and Directive profiles coming in second
place. In contrast, Uncertain/Tolerant and Uncertain/Aggressive teachers were found
to result in the lowest student performance.

Some researchers have included teachers’ perceptions to gather information
about their interpersonal behaviour. However, research in this line is still scarce (den
Brok, 2001). A few studies are found in which students’ and teachers’ perceptions
were compared with respect to the two dimensions of interpersonal behaviour. In gen-
eral, these studies indicated that students’ perceptions of Influence and Proximity
were lower than teacher perceptions of their own behaviour (den Brok, 2001;
Rickards & Fisher, 1998; van Oord & den Brok, 2004). On average, teachers reported
higher scores of their own leading, helpful/friendly and understanding behaviour than
did their students. In contrast, teachers rated themselves lower on their own uncertain,
dissatisfied and admonishing behaviour than did their students (e.g. den Brok et al.,
2002; Fisher & Rickards, 1999; Rickards & Fisher, 2000; Wubbels, Brekelmans &
Hooymayers, 1992). Other studies also indicated higher teacher than student percep-
tions of strict behaviour, whereas teachers reported lower perceptions of