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Cooperative learning during math lessons in muhin& elementary schools

CHAPTER 1

Learning in teams. An introduction
1. Introduction

An increasing number of elementary schools in trethBrlands have a multi-ethnic
make-up, and the number of immigrant pupils id etil the rise (Gijsberts, 2004). The study by
Gijsberts shows that the increasing number of innamts is accompanied by an escalating
segregation, especially in the large cities. Tkag segregation in urban areas occurs in many
countries, including the USA (see for a recent wtUshelton & Richeson, 2005) and Great
Britain (Dixon, Durrheim & Tredoux, 2005), resulgirin so-called black schools - i.e. schools
where the majority of students are of foreign arigrhese multi-ethnic schools, most of which
are located in the densely populated western gatteocountry, generally have an educational
disadvantage as compared to the national meangiT&s$edema, 2001). These schools face
social as well as educational problems: interetlns is daily practice. Thus, one of the major
challenges these schools face is how to let stadeith different ethnic backgrounds get along
with each other. In addition, these schools face thallenge to reduce their educational
disadvantage. Several educational researcherssoiggested that cooperative learning (CL) is an
effective educational tool to stimulate both interec relations (Cohen, 1994; Warring, Johnson,
Maruyama & Johnson, 1985) and learning gains (fetananalyses, see e.g., Qin, Johnson &
Johnson, 1995; Rohrbeck, Ginsburg-Block, FantuzzMier, 2003). Not surprisingly, many
elementary schools have taken the step to intro@icen the classrooms (School Inspectorate,
2005; Gillies, 2004). This may be a small steptifigr schools, but it is a giant leap for both pupils
and teachers. Research reveals that introducing @bt particularly difficult, but implementing
it successfully is (Gillies, 2003; Hoy & Tschannkloran, 1999; Meloth & Deering, 1999). Most
teachers are not equipped to implement CL effelgtig@illies, 2003). In the case of the pupils
the same applies: learning to effectively work thge takes considerable time and effort (Cohen,
1994).

In this study we focused on the teacher’s behaamak pupil background characteristics as
important determinants of the effectiveness of @Ltérms of pupils’ academic as well as social
performance). In the remainder of this introductreawill outline the major theoretical views on
CL and sketch what distinguishes it from other edional methods. Next, we will discuss some
earlier studies in which the teacher's behavior gmgil background characteristics were
investigated in the context of CL. We will now diss our perspective on CL, our hypotheses
and provide an outline of the content of this thesi
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Learning in teams: An introduction

1.1. Deutsch: three perspectives on learning

According to Deutsch (1949), three types of leagnican be distinguished; 1),
competitive, 2) individualistic, and 3) cooperatiearning. Competitive learning is characterized
by a negative relation in goal attainment betwesgrg, which means that students can only reach
their goals when their classroom peers fail to do Ehis may result in discouraging peers’
learning efforts and withholding information or eveharing false information. Competitive
learning can be effective with regard to well-leadnsimple tasks (Johnson & Johnson, 1994),
but appears ineffective with new or complex task#efined as cognitively challenging tasks
requiring expertise in multiple-knowledge domai(®in et al., 1995). Kohn (1986) argued that
gaining success by making others fail is an unprodel way of learning, because, inevitably,
only a few winners benefit. The losers, who makehgmajority, learn to perceive learning as
boring and unfair and evaluate themselves moretivedya(Crockenberg, Bryant & Wilce, 1976;
Kohn, 1986). The second type of learning is indnalistic learning, characterized by the absence
of a relation in goal attainment between peersd&its are expected to motivate themselves to
perform learning tasks and to refrain from intei@td with peers. Again, this type of education
can be beneficial for gifted students or with siepplinchallenging tasks. However, with tasks
that are new or complex, individualistic learnirgyléss effective since pupils are unlikely to
grasp the essence of all knowledge domains thaemgkthe tasks (Cohen, 1994; Qin et al.,
1995).

The third type of learning is cooperative learning,CL, which is characterized by a
positive relation between peers in goal attainm&tidents need each other to successfully solve
a given task. CL is the subject of this study. Agéabody of literature shows that CL can yield
higher learning gains than individualistic and cetitpve learning methods (e.g., Qin et al.,
1995; Rohrbeck et al., 2003) and that it impactsaavide range of academic and social skills. In
the context of this thesis, the most importantIskihat can be boosted by CL are math
performance (e.g., De la Mata Benitez, 2003; WeldBa&ivar, 1994), reading performance (e.g.,
Calderon, Hertz-Lazarowitz & Slavin, 1998; Morrow 8mith, 1990), social acceptation (e.g.,
Prater, Bruhl, and Serna, 1998; Slavin & CoopeB9)9and peer communication (e.g., Keefer,
Zeitz & Resnick, 2000; Mercer, 1996; Webb & Mastmge, 2003). Following Cohen (1994)
we define CL in this thesis as an educational regetitn which pupils work together in a group
small enough for everyone to be able to participate clearly assigned collective task, without
direct supervision from the teacher. Now that weehdefined CL we will take a closer look at its
theoretical underpinnings.
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1.2. The theoretical roots of CL

1.2.1. Socio-cultural theory

Most modern research paradigms investigating tfectedf social learning on academic
performance build on the sociocultural approachclvibriginates from Vygotsky. In Vygotsky’s
view, learning is defined as a social process iiciwindividual learners internalize knowledge
that has been shared between learners by mediatre@ms (Vygotsky, 1978, first published in
1930). Mediational means are semiotic tools by medrwhich a social action is communicated
(i.e. all aspects of the context of social learniiygwhich information can be conveyed). In his
view, the process of interaction (speech) is essefdr cognitive development. Vygotsky
asserted that there are two types of knowledgeedawder, or natural, knowledge and higher-
order, or sociocultural, knowledge. Higher-ordeoktedge (e.g., memory functions), other than
lower-order knowledge -which develops naturallyg(ereflexive behavior)- is a culturally
intersubjective process of internalizing (i.e. st)cstimuli that was initially external, expressaed
language (Moll, 1994). Intersubjectivity is defined shared knowledge of what is being
interacted or worked on (Levine, Resnick & Higgit993). Development occurs as the lower-
order knowledge is transformed into higher-ordeodedge, which is mediated by the use of
cultural tools, for instance language. As suchetlgwment can be thought of as an internalization
of external, social stimuli. Intersubjectivity beten young learners only occurs if the interactors
have an adult supervisor to guide them or if thigfedin their developmental level of cognitive
capacities. However, learning will be hinderedheé tdistance between the least and the most
cognitively able interactors becomes too largey.(¢here is no sense in explaining children how
to use the internet when they do not know yet howead and write). The distance between the
most and the least capable learners should bdage enough for the least capable learner to
benefit from the most capable learner. Vygotskyecathis the zone of proximal development
(ZPD). He also argued that cultural tools (e.gaglaage, culturally based customs) are essential
for sharing knowledge between interactors. He ersigbd that cultural diversity could enrich the
process of social learning, because it offers plelperspectives on the knowledge being shared.

When there is an adult supervisor (e.g., the teacheguide the pupils, the transition of
the students from assisted (other-regulated) pedoce to independent (self-regulated)
performance is facilitated. This process is calt@ffolding Following Webb and Farivar
(1994), we view the teachers’ behavior during Claasducational tool that they use to support
the pupils’ development of high-quality helping belor. In this thesis, we focus on how
teachers stimulate high-quality helping behaviod aefer to this type of teacher behavior as
teacher stimulation

13
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1.2.2. Observational learninipeory

The observational learning theory by Bandura (19859embles Vygotsky’'s socio-
cultural theory in some respects. Bandura arguasléarning is facilitated when learners are of
equal ability and/or age level, because this heighiperceptions of similarity and self-efficacy.
The process by which peers explicitly compare edbbr's performances is called shared social
appraisal. It strongly affects students’ motivationearn and the degree to which they consider
themselves successful learners (Bandura, 1997)duBarasserted that observing the successful
behavior of better learners stimulates some leartteimitate their learning behavior. He argued
that in a typical classroom setting students withigi-level of prior knowledge are perceived as
role models for the other learners, not only byrbkelves but also by their peers and the teacher.
However, if the gap between the learning behavidhe role model and that of the other learners
becomes too big, learners with low prior knowledg# more readily attribute good marks to
external sources (e.g. luck or chance), undermitimggy motivation to learn. This downward
process is reinforced by their peers and the teache

1.3. Observational learning and ethnicity

In observational learning, the label ‘high priorokviedge’ is not restrictively limited to
students with high academic prior knowledge, butlso used for students with high social
knowledge (i.e. popular students). Bandura asgbds students who are part from an ethnic
minority are less likely to be perceived as modelereover, minority students are less likely to
be perceived as popular than majority students Goie, Dodge & Copotelli, 1982). Allport
(1954) proposed thiatergroup contact hypothesie reduce this behavior. This hypothesis states
that forming multi-ethnic groups is not enough tmbat interethnic bias. Interethnic bias
can/will only be countered if four criteria are m&hese are: cooperation instead of competition,
equal status, common goals, and support from atiteornd institutions (Allport, 1954; Van
Dick et al., 2004). A meta-analysis carried outFttigrew and Tropp (2006) provide support for
the importance of the four criteria as specifiedAifport. However, Pettigrew and Tropp also
demonstrated that these four criteria are not éisse¢a a reduction in interethnic bias. Rather,
their presence facilitates positive interethni@atiehs. Pettigrew and Tropp asserted that it is not
the presence of the four conditions, but the exmosime to ethnically distinct groups that is
essential for a decrease in bias. That is, the people from different ethnic groups get to know
each other, the more they are inclined to like eattter. As such, the intergroup contact
hypothesis is interpreted as a longitudinal modekhich a fifth criterion, the opportunity to let
people become friends, is the core feature (sex Restigrew, 1998). This notion has received
support from other studies (e.g., Eller & Abram302).
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Based on these insights we identified importantcepits in CL and set up a study to
investigate how it functions in the multi-ethnicassroom. More specifically, we studied the
impact of the teacher and two pupil background attaristics(ethnicity and prior knowledge)
on CL effectiveness. What makes CL effective? Waealnld Palincsar (1996) show in their
comprehensive review study that there are diffexeésivs as to what constitutes effective CL.
The studies reviewed revealed that investigatirey dffectiveness of CL necessitates not only
looking at pupils’ academic performance, but alsgestigating their verbal behavior during team
work and, not in the last instance, their socio-eomal behavior. Accordingly, in this thesis we
focused not only on academic learning gains (imeath performance), but also on peer
interactions (in terms of helping behavior) andsmtial skills. The latter is operationalized as
pupils’ popularity, their motivation to work in tee, and their perceived non-cooperativeness.
Other research has corroborated the importandeesétsocio-emotional behaviors for the pupils’
academic performance (Gillies & Ashman, 1997; HijzBoekaerts & Vedder, 2006; Slavin &
Cooper, 1999; Wentzel, 1993). In the next sectienwill discuss some of the results found by
educational researchers regarding teacher stiranlamd pupil background characteristics in the
context of CL.

1.4. Research on CL

1.4.1. Teacher stimulation

Teachers play an important part in CL; what they doing and not doing affects the
quality of their pupils’ problem-solving processamsiderably. Teachers who encourage pupils
to use high-quality helping behavior -characterizeg asking for explanations, giving
explanations, and applying explanations- boostlpuguality of peer interactions (Fuchs, Fuchs,
Kazdan & Allen, 1999; Gillies & Ashman, 1997; 2000%illies and Ashman (1997)
demonstrated that teacher stimulation of pupilghkguality helping behavior increased their
cooperativeness, helpfulness, and the provisi@xplanations -both solicited and unsolicited. In
the same vein, stimulating pupils’ high-quality piely behavior has been demonstrated to
enhance peer tutoring (Nixon & Topping, 2001; Towppi2005). In an extension of their 1997
study, Gillies and Ashman (2000) found that this alsalifer pupils with low prior knowledge:
these pupils displayed more group involvement aecevmore helpful towards each other if the
teacher stimulated their use of high-quality heajplrehavior. Moreover, high-quality helping
behavior has been found to augment learning g&ios.instance, Webb and her colleagues
(Webb & Farivar, 1994; Webb & Mastergeorge, 2003&bl, Troper & Fall, 1995) showed that
high-quality helping behavior is related to highearning gains (see also Topping, 2005). The
studies by Webb and her colleagues have reveadahdh all types of helping behavior stimulate
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pupils’ learning gains (see also Vedder, 1985). iRstance, providing providing only the right
answer without explanation even obstructs leargaigs (Webb & Mastergeorge, 2003). Instead,
the help providers have to expldiowthey arrived at a given outcome and provide tloeiver
with the opportunity to apply the help. Webb, Nejraerd Ing (2006) investigated whether and
how pupils replicated teacher feedback during gp€@igram. Their study showed that if a teacher
provides feedback that is characterized by low4itubhElping behavior, pupils are more inclined
to resort to low-quality helping behavior in thegsam.

Exactly how much the teacher should encourage gupelping behavior is still open for
debate (see also Cohen, 1994; Webb et al., 20@8)ois studies have revealed that adjustments
in the stimulation of pupils’ high-quality helpinigehavior should be based on background
characteristics of the individual team members {€ain et al., 1998; Cohen, 1994; Slavin &
Cooper, 1999) as well as the team as a whole (D&@@1). In addition to teacher stimulation
we also studied the role of ethnicity and prior kiexlge.

1.4.2. Student characteristics: ethnicity and ptkoowledge

Several studies have evidenced that pupils’ ettynaid prior knowledge are important
characteristics that influence high-quality helpbehavior and learning gains in a CL setting.

Ethnicity. A number of studies have shown that the teactstirsulation of high-quality
helping behavior in pupils increases their acadeaulievement. For instance, Calderon, Hertz-
Lazarowitz, and Slavin (1998) showed that the mggerformance of immigrant pupils who
were stimulated by the teacher to use high-quai#yping behavior (structured CL) was
enhanced as compared to the performance of pupila control condition receiving direct
instruction. Webb and Farivar (1994) found thathkea efficacy, related to the active promotion
of high-quality peer interactions (provision andeption of help), was associated with students’
ethnicity. Active stimulation of pupils’ help givin and help receiving behavior increased
immigrant pupils’ high-quality helping behavior,careduced their math disadvantage compared
to Dutch pupils. As mentioned previously, immigrauipils in the Netherlands on average have
an educational barrier as compared to the natimean (Bosker & Guldemond, 2004; Tesser &
ledema, 2001). Structured CL appears to have thenpal to address this problem (Slavin &
Cooper, 1999; Webb & Farivar, 1994).

A number of researchers have argued that, in atditi augmenting learning gains, CL is
an effective way to reduce interethnic bias (edier & Abrams, 2004; McGlothlin & Killen,
2005). Pettigrew (1998) identify pupils’ inclinatido form interethnic friendships as a reason
why CL can reduce inter-ethnic bias (see also WeBlalincsar, 1996). Pettigrew asserts that the
formation of interethnic friendships is the numbee reason why inter-ethnic bias decreases. In
this thesis we also investigated the effect of QL interethnic bias. However, our approach
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differed from the earlier mentioned research on gnaunds. Firstly, we carried out the study in a
classroom CL setting instead of a direct teachietjirey. Secondly, we investigated whether
prolonged interethnic contact during CL stimulatederethnic friendships in addition to
strengthening popularity, and decreased non-cotipefaehavior in multi-ethnic teams.

Prior knowledge As mentioned before, ethnicity often interactshwprior knowledge.
That is, immigrant pupils often have an educatiahshdvantage, resulting in lower task relevant
knowledge, which we refer to as pamcademic prior knowledgeéNe distinguish this type of
prior knowledge from a second form, name@igor knowledge of CL skillsWith respect to
academic prior knowledge, Cohen (1994) suggestdehans homogeneous as regards academic
prior knowledge perform less well than heterogesemams. She argued that pupils with low
academic prior knowledge benefit from the help med by pupils with high academic prior
knowledge. Cohen qualifies this notion by suggestirat the cognitive gap between pupils with
high and low academic prior knowledge should notdgelarge. Other studies have revealed that
students with high academic prior knowledge areeraisle to maintain focused on the group
tasks and to plan and evaluate their actions (Hmeblgarajan & Day, 2000; O’'Donnell &
Dansereau, 2000). Puustinen (1998) argues thatdeatimulation is important to compensate
for the differences in academic prior knowledgensetn pupils. More precisely, she asserted that
pupils with low academic prior knowledge are lebteao self-regulate their learning, which
heightens their need for external regulation ifracsured CL context. In this thesis we defined
academic prior knowledge as prior math knowledgegdrding the effect of social prior
knowledge on CL skills, research has revealed ititedducing pupils to CL boosts their social
skills (Gillies & Ashman, 1997; Johnson & Johnsd®994). On the other hand, there is also
evidence that the academic learning gains of stadeithout prior knowledge of CL skills are
obstructed if they are required to work in a CLtiegt (Hijzen, Boekaerts & Vedder, 2006).
Hijzen et al. argue that this may spring from teashunfamiliarity with CL and uncertainty as to
how to implement it effectively.

The earlier mentioned studies into prior knowledged ethnic background support
Vygotsky’'s assertion that cultural diversity carrielm the social learning process. At the same
time they qualify Vygotsky’s assertion by highligig that learners must have prior knowledge
of CL skills to be able to profit from cultural dixsity.

2. Design of the study
Webb and Palincsar (1996) conceive of CL as anoedab interplay between input, process and

outcome processes. They emphasized that the gHae8s of CL had best be assessed by
investigating both progress in performance and eptual development, and socio-emotional
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Teacher training 1. CL training
Pupil training -
6. Quality of peer
| interactions
CL curriculum 2. Teacher _
stimulation | 4. Video
CL protocol observations 7. Math- related
linguistic proficiency

3. Individual characteristics

— 8. Motivation for CL
3a. Ethnicity

3b. Prior knowledge of
CL skills

9. Popularity and non-

5. Questionnaires /
cooperativeness

3c. Prior math and

linguistic knowledge | | 10. Math post-test

Figure 1. Design of the study

progress. The former type of assessment refersstong student progress by using formal and
informal tests that vary in depth (from automatis&dls to complex concepts and reasoning) and
range (from a test on a specific concept to a cetapturriculum unit). The latter type of
assessment refers to tools that register the guefitintergroup relations (quality of peer
interactions, perceived peer support, liking clas®® and feeling liked by classmates, and non-
cooperativeness). In keeping with this, we focusethis thesis on pupils’ academic learning
gains as well as their gains in the quality of pateractions and social skills.

2.1. CL training

In the CL study that we carried out to study thfeafveness of CL both the teachers and
the pupils were trained how to cooperate effecyiyeée Figure 1, component 1).

2.1.1. Teacher training

Teachers were randomly assigned to one of two tondi the experimental or the
control condition. After this, the researcher gavenini-workshop of about two hours to each
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teacher individually. Eight of the ten teachers wdasticipated in this study did not have any
prior knowledge of CL skills. Therefore, the resdwr explained to the teacher what CL was
about and how the CL curriculum was made up. Sulesgty, the teacher was instructed how to
implement CL in their classroom. Following this tmgtion, the teachers received a written
protocol of the two CL training lessons. They wasied to carefully read this protocol and were
encouraged to ask clarifying questions prior tofttet CL training lesson. The CL protocol for
the two CL training lessons was identical for tkadhers in the experimental and the control
condition.

2.1.2. Pupil training

The teachers trained the children to cooperatectafedy in two one-hour lessons. The
researcher was present in both lessons to prowidedachers with feedback regarding their
implementation of the CL rules. In lesson 1, gehsogial CL rules were taught and practiced.
These rules were: ‘everyone cooperates’, ‘everyistens to each other’, ‘everyone shares their
knowledge and opinions’, and ‘checks whether eveeyagrees’. The rules were practiced in an
assignment in which pupils were required to builoridge between their tables that could bear a
small weight -such as a ruler. In lesson 2, moezisig CL rules were mentioned and practiced.
Adapted from Webb and Farivar (1994), these ruledealt with giving and receiving help. With
respect to asking for help, we distinguished; &) @ecise questions, b) continue asking in case
of ambiguities, c) think before asking a questidnask for help on time. With respect to giving
help, we distinguished; a) fine-tuning of the lewdl guidance to the need for help that is
requested, b) giving a clear and precise answagiv)g the help receiver a chance to apply the
help given, d) continuing to ask if the questiom Felp is unclear, and e) giving help when
needed. To ensure that pupils would more readilylyaphese CL rules, a series of video
fragments was shown in which each rule was dematesttoth correctly and incorrectly by two
actors. The pupils were asked to indicate in whirelgments the CL rules were used correctly
and to explain why they thought so. After the Clesuhad been demonstrated and discussed,
pupils practiced the rules while engaged in a Ctthnagsignment. All CL rules (both the general
and the more specific CL rules) were written down a poster, which was displayed in the
classroom and was clearly visible to all childrarall classes, indifferent of the condition. This
poster remained there throughout the whole CL culwim as a memory aid for the pupils. In
addition to the poster, all pupils were requirediltan a short checklist halfway each lesson. It
served as a check for pupils to see for themseWsh CL rules they used (in)adequately. These
checklists asked for the level of application of theneral social CL rules that were taught in
lesson 1 of the CL training and the amount of lggygn and help received (lesson 2 of the CL
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training). These checklists were not used for asigj\they solely served as a memory booster for
the pupils.

2.2. Teacher stimulation

The difference between the experimental conditioeh he control condition was that the
teachers in the experimental condition were insgadico stimulate pupils’ high-quality helping
behavior (Figure 1, component 2). In the controhdibon teachers were instructed not to
intervene with pupils’ use of high-quality helpibghavior. That is, pupils were not encouraged
to use high-quality helping behavior, but when pmlid make use of high-quality helping
behavior they were not discouraged in doing sceeitheachers in the control condition did not
object to the fact that they were required to lgi[s fend for themselves, because they were not
experienced in stimulating the pupils’ high-qualitglping behavior in any case and they did not
have firm believes as to whether stimulating pupdshelp other pupils was beneficial for
learning. After the CL training, but preceding timplementation of the CL curriculum, the
teachers received a protocol with detailed instonst regarding the nine CL math lessons. The
researcher observed the first four lessons of #dashers in both conditions and provided
feedback as to whether the teachers behaved imdesee with the conditional requirements.

The CL curriculum that the teachers carried outstsiad of nine one-hour math lessons,
covering five weeks. Each lesson was made up of @komath assignments, totaling 18
assignments. The assignments dealt with surfaceemiage, scale, estimation, and fractions. All
assignments were adapted for CL purposes fromPthspuntmath curriculum (Bergervoet,
Roijackers & Rouvroye, 2001) that employs realistitath problems with a narrative
composition. Realistic math problems are charamddriby an emphasis on situating math
problems in contexts which are familiar to the dreh, like the zoo and the school yard. The
assignments that were used in the CL curriculumewaioderately structured, open-ended,
narrative math assignments, all of which consistethree parts. Firstly, team members had to
individually work on a part of the math task. Sedlgn they had to discuss their findings.
Thirdly, all team members were required to coogetatsolve the last part of the math task. Each
teacher was instructed to convey to the pupils thair job was to understand the CL math
assignments, rather than completing them.

2.3. Individual background characteristics

‘Ethnicity’ and ‘prior math knowledge’ were asseds®ior to the CL curriculum (Figure
1, component 3). Prior math knowledge and lingaigtbficiency were assessed with curriculum
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independent tests from the national testing ser®@d O; Janssen, Kraemer, & Noteboom,
1996). On the basis of pupils’ prior math knowledgey were placed in teams that were narrow-
heterogeneous in prior math ability (high-middleJaw-middle). The ethnic composition of the
teams was not manipulated. ‘Prior knowledge of (Uilss was assessed by a teacher
questionnaire, on which teachers were requireddate how much experience they themselves
and their pupils had with CL.

2.4. Video observations

We made video recordings of both the peer intevastiand the teacher-student
interactions (Figure 1, component 4). The teach&tent interactions were recorded to assess the
treatment integrity. The recordings of the teacherthe control and the experimental condition
were used to assess their stimulation of helpidgaber preceding, during, and after the group
work for two CL lessons. The peer interactions wadeotaped twice to investigate pupils’ use
of helping behavior (Figure 1, component 6) andrtimath-related linguistic proficiency (Figure
1, component 7).

2.5. Questionnaires

A number of pupil questionnaires was used to askaskground characteristics, math
performance, and social learning gains (Figureoppmonent 5). All questionnaires were filled in
individually. Regarding pupils’ social learning gaj they filled in a questionnaire about their
motivation for CL (Figure 1, component 8), a quastiaire that assessed their perception of the
non-cooperativeness of the other team membersaangestionnaire that required them to rate
the popularity of their team members as perceiwethb whole class (Figure 1, component 9).
These questionnaires were filled in both at theebasd the end of the CL curriculum. The ‘math
post-test’ is a curriculum dependent math testwe filled in by the pupils at the end of the CL
curriculum (Figure 1, component 10). It was incogted to measure pupils’ math knowledge of
the 19 CL math assignments.

In addition to the pupil questionnaires, we adsteried a questionnaire to the teachers
regarding how much they perceived themselves tmusdite pupils’ high-quality helping
behavior (related to Component 2, Figure 1). Teacheere required to complete these
questionnaires at the end of every week.
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3. Sample

A letter with a request to participate in this Gudy was sent to 200 schools. The schools
were telephoned after approximately a week to mqwihether the teacher(s) from the 5th grade
wanted to participate in this study. Only thosechesis who met the following three criteria were
enrolled in the study: 1) willing to spend time side the regular curriculum on the preparation
of the math lessons, 2) at least 25% of the pupiteeir class was immigrant, and 3) they had to
employ an authentic math curriculum (Pluspunt).

Ten teachers from ten schools met the earlier roead criteria. Each teacher and his/her
classroom were then randomly assigned to the erpetal and the control conditions. In eight
of the ten classes both pupils and teachers hamiooknowledge of CL skills. In the other two
classes the teachers had implemented it regularg (n the control condition and one in the
experimental condition). The total sample consistiedl8 teamsN = 166).

4. Analytical perspective

In the past, traditional cognitive psychology vielWweental processes as individual,
domain-independent skills (cf. Mayer, 1987). Thexrgpective resonated in early CL studies,
where only the effect of CL on the performanceirafividual learners was investigated (e.g.,
Okebukola, 1986; Peterson & Swing, 1985; Slavin8t9Warring, Johnson, Muruyama &
Johnson, 1985). Nowadays, most scholars agreeettyarts’ utilize general skills as a stepping
stone for swifter acquisition of domain-specific, situational skills (Hatano & Wertsch, 2001).
Their emphasis on the importance of situationabfi@chas brought about that CL effectiveness is
increasingly being investigated with a multilevepeoach. For instance, Rogoff (1995) argued
that to assess the full impact of CL on a learpnee has to look at the individual (individual
plane), the group of which the individual is paritérpersonal plane), and the social learning
setting wherein the group is located (communitynp)a Theorists like Rogoff (see also
Kumpulainen & Mutanen, 1999; Levine et al., 1993Mch, Del Rio & Alvarez, 1995) are part
of a research tradition called situated cognitibmey argue that rather than mediating cognition,
social factorsconstitutecognition. That is, the individual is not assuntedbe able to take a
cognitive skill acquired in one context and applyni another context, unless the new context
facilitates this transfer (see for a more detadestussion Anderson, Reder & Simon, 1996). In
this thesis we acknowledge the interdependenceedeastiearners working in teams. Although
our samples were too small to adopt a multileveragach, we have attempted to take the within-
group dependency into consideration by analyzirgdata at both the individual and the team
level.
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5. Overview of thethesisand hypotheses

In this thesis we attempted to shed light on teastimulation and two pupil background
characteristics (i.e. ethnicity and prior knowledga the math performance, quality of peer
interactions, popularity, motivation for CL, andrpeived non-cooperativeness of elementary
school pupils aged 10 to 12 year old in a CL mathirgy. Figure 2 depicts the relations that were
investigated. We will present our hypotheses inaitter of the output variables.

Input variable: Ouipul variable:
! ! :
: e i< Quality of peer interactiong | |
@ b e > |
v b ! i
Teacher P ¥ i
stimulaton ~ [TTTTTTTotomtoooes - | Mathposttest <« |
T ———— — » CL motivation !
: b X !
| b i [
! | l . ..
—— B —»| Math-related linguistic 4_‘_!
Math and linguisti ! proficiency
prior knowledge [~ 7T L >
. R Popularity and perceived
Prior knowledge of »| non-cooperativeness <
CL skills
» = First set of analyses
-------------- » = Second set of analyses
———————=p =Third set of analyses
» = Fourth set of analyses

Figure 2. The relations that are investigated is tifiesis

1 This output variable was only measured in study 1
The empirical body of this thesis covers the foeiis 0f analyses that are visualized in

Figure 1. These sets of analyses draw on the sampls N = 166), but each set highlights a
different process or output variable. The samptessdiffer for each set of analyses, due to the
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time-consuming nature of the measurement of som@ablas -such as the videotaped peer
interactions- and missing data. The first set ddtiens we have investigated -depicted by a
dotted line in Figure 2- regards the impact of bkegicstimulation on pupils’ math post-test scores
and motivation for CL and how these relations dfected by the pupils’ ethnicity and prior
math knowledge. In accordance with the studies imieed previously (e.g., Gillies & Ashman,
1997) we hypothesized that teacher stimulation h& pupils’ use of high-quality helping
behavior (the experimental condition) boosts thmath post-test scores as compared to the
control condition, where the teacher does not eragmi pupils to use high-quality helping
behavior. Furthermore, we investigated how the wgation of pupils’ high-quality helping
behavior interacts with the pupil background chimastics ethnicity and prior math knowledge.
Whereas Webb and Farivar (1994) focused on etlgnaitd Gillies and Ashman (2000) focused
on prior math knowledge, we examined both. We hypsized that the math post-test scores of
the immigrant pupils and pupils with low prior mathowledge are higher if their high-quality
helping behavior is stimulated. In addition, we bypesized that teacher stimulation of the
pupils’ use of high-quality helping behavior booste pupils’ motivation to cooperate as
compared to the control condition, where the teacles not stimulate pupils’ use of high-
quality helping behavior. Extending the findingsGiflies and Ashman (2000), we hypothesized
that the motivation to cooperate is higher forithenigrant pupils and pupils with low prior math
knowledge in the experimental condition than fomigrant pupils and pupils with prior math
knowledge in the control condition. Lastly, we exgld whether including linguistic ability in
the statistical analyses model results in a betidiction of math post-test scores.

The second and third set of hypotheses that weamiered in this thesis concentrated on
the pupils’ verbal behavior during CL. The secoetl -slepicted by a broken line in Figure 2-
targeted the quality of the verbal helping behawabthe pupils (Chapter 3) and the third set -
depicted by a broken / dotted line in Figure 2-ufed on pupils’ math-related linguistic
proficiency (Chapter 4). Regarding the quality @frbal helping behavior, we videotaped the
pupils’ helping behavior and analyzed this with tlse of a coding scheme adapted from Webb
and Mastergeorge (2003). We aimed to generalizéniimgs of Webb and Mastergeorge (2003)
by demonstrating that not only high-quality helpioghavior is positively related to math post-
test scores, but tutoring behavior as well. Adddilby, we hypothesized that the quality of
helping behavior is higher in the experimental ¢ood than in the control condition. In keeping
with Gillies and Ashman (2000) we hypothesized tiegicher stimulation increases the use of
high-quality helping behavior by pupils with lowigr math knowledge. In line with the findings
by Webb and Farivar (1994) we hypothesized thathtea stimulation augments immigrant
pupils’ high-quality helping behavior more thanttle& national pupils. Finally, we investigated
the interaction of ethnicity with prior math knowitge: national pupils with low prior math
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knowledge were hypothesized to display more highliguhelping behavior in the experimental
condition as compared to immigrant pupils with lprxor math knowledge.

With respect to pupils’ math-related linguistic ficeency we also videotaped the peer
interactions and analyzed this with a coding sché@ased on studies by Vedder, Kook and
Muysken (1996), Levorato and Cacciari (1995), amehiN (1996). We hypothesized that pupils’
math-related linguistic proficiency is positivelglated to their math post-test scores. In keeping
with Calderon et al. (1998), we hypothesized teathers who stimulate the pupils’ use of high-
quality helping behavior boost their math-relateduistic proficiency as compared pupils who
do are not stimulated by the teachers in theirafigegh-quality helping behavior. With regard to
the experimental condition, we proposed that ththmalated linguistic proficiency of immigrant
pupils increases more than that of national pupils.

Finally, we investigated the effect of prior knoddge of CL skills on pupils’ popularity
and perceived non-cooperativeness (Chapter 5). Mfgoped that team members’ perception of
intragroup popularity increases and their perceived-cooperativeness decreases in function of
the time they spend working in their team. In kegpwith Slavin and Cooper (1999) we
hypothesized that both the popularity of immigrauopils increases and their perceived non-
cooperativeness decreases with more CL experiéastly, we aimed to extend the finding that
the positive effect of CL time on reducing intergthbias also holds for popularity and perceived
non-cooperativeness: we expected that the popubaithin ethnically heterogeneous teams is
augmented and their perceived non-cooperativeresgEed with increasing CL experience.

These four empirical chapters are followed by actuading chapter discussing the extent
to which the findings reported in the four studiesnfirmed our hypotheses, what the
implications are for future studies, and how ouadiings translate to the educational setting.

25



Learning in teams: An introduction

References

Allport, G. W. (1954) The nature of prejudicexford, England: Addison-Wesley.

Anderson, J. R., Reder, L. M., & Simon, H. A. (199&ituated learning and education.
Educational Researchg25, 5-11.

Bandura, A. (1997)Self-efficacy: The exercise of contrdlew York: W H Freeman / Times
Books / Henry Holt & Co.

Bergervoet, S., Roijackers, P., & Rouvroye, R. @0@luspunt: reken-wiskundemethode voor
de basisschodPluspunt: arithmetic-math method for the elemgnsmhool]. Den Bosch,
the Netherlands: Malmberg.

Bosker, R. J., & Guldemond, H. (200&en herijking van de gewichtenregelipfy recalibration
of the financial arrangements for students witredacational disadvantage]. Groningen,
The Netherlands: GION.

Calderon, M., Hertz-Lazarowitz, R., & Slavin, R.9@B). Effects of bilingual cooperative
integrated reading and composition on students mgakie transition from Spanish to
English readingThe Elementary School Journ@b, 153-165.

Cohen, E.G. (1994). Restructuring the classroomnd@mns for productive small groups.
Review of Educational Researé4, 1-35.

Coie, J. D., Dodge, K. A., & Copotelli, H. (198Bimensions and types of social status: A cross-
age perspectivdevelopmental Psychologi8, 557-570.

Crockenberg, S. B., Bryant, B. K., & Wilce, L. SL976). The effects of cooperatively and
competitively structured learning environments awei- and intrapersonal behavior.
Child Developmen#7, 386-396.

De la Mata Benitez, M. L (2003). Text rememberirsgaasocial process: The role of teacher-
student interaction in the acquisition of structateategy.Learning and Instructionl3,
93-115.

Deutsch, M. (1949). A theory of cooperation and petition.Human Relation®2, 129-152.

Dixon, J., Durrheim, K., & Tredoux, C. (2005). Beybthe optimal contact strategy: A reality
check for the contact hypothesfsnerican Psychologis60, 697-711.

Eller, A., & Abrams, D. (2004). Come together: ldndinal comparisons of Pettigrew’s
reformulated intergroup contact model and the comimgroup identity model in Anglo-
French and Mexican-American contexBuropean Journal of Social Psycholodi4,
229-256.

Fuchs, L. S., Fuchs, D., Kazdan, S., & Allen, S999). Effects of peer-assisted learning
strategies in reading with and without training dlaborated help givingElementary
School Journgl99, 201-219.

26



Cooperative learning during math lessons in muhin& elementary schools

Gillies, R. M. (2003). Structuring co-operative rieiag experiences in primary school. In R. M.
Gillies & A. F. Ashman (Eds.)Co-operative learning, the social and intellectual
outcomes of learning in grougpp. 36-53). London: Routledge Falmer.

Gillies, R. M. (2004). The effects of cooperatieardning on junior high school students during
small group learnind.earning and instructionl4, 197-213.

Gillies, R. M., & Ashman, A. F. (1997). Childrenoperative behavior and interactions in
trained and untrained work groups in regular cla@sis.Journal of School Psychology
35, 261-279.

Gillies, R. M., & Ashman, A. F. (2000). The effedtCL on students with learning difficulties
in the lower elementary schodlhe Journal of Special Educatiodd, 19-27.

Gijsberts, M. (2004)Ethnic minorities and integration: Outlook for tHature The Hague,
Netherlands: Social and Cultural Planning OfficERS.

Hatano, G., Wertsch, J.V. (2001). Sociocultural rapphes to cognitive development: The
constitutions of culture of mindHuman Developme4, 77-83.

Hmelo, C. E, Nagarajan, A, & Day, R. S. (2000).€€t6 of high and low prior knowledge on
construction of a joint problem spadeurnal of Experimental Educatipf9, 36-56.

Hoy, A. W., & Tschannen-Moran, M. (1999). Implicats of cognitive approaches to peer
learning for teacher education. In A. M. O’'Donndll A. King (Eds.), Cognitive
perspectives on peer learnirfgp.257-283). Mahwah, NJ: Lawrence Erlbaum Asdesia

Hijzen, D., Boekaerts, M., & Vedder, P. (2006). Thelationship between the quality of
cooperative learning, students’ goal preferencekmerceptions of contextual factors in
the classroomScandinavian Journal of Psychologyr, 9-21.

Janssen, J., Kraemer, J. M., & Noteboom, A. (19%&gkenen-Wiskunde 3. Handleiding
[Arithmetic-Math 3. Manual]. Arnhem: Citogroep.

Johnson, D. W., Johnson, R. T. (19949arning together and alone: Cooperative, compaiti
and individualistic learningEnglewood Cliffs, NJ: Prentice-Hall.

Keefer, M. W., Zeitz, C. M., & Resnick, L. B. (200Qudging the quality of peer-led student
dialoguesCognition and Instructionl8, 53-81.

Kohn, A. (1986)No contest: The case against competi{idtih edition). Boston, MA: Houghton,
Mifflin & Co.

Kumpulainen, K., & Mutanen, M. (1999). The situatdghamics of peer group interaction: An
introduction to an analytic frameworkearning and Instructioy®, 449-473.

Levorato, M. C., & Cacciari, C. (1995). The effeotsdifferent tasks on the comprehension and
production of idioms in childreournal of Experimental Child Psycholo@p, 261-283.

Levine, J. M., Resnick, L. B., & Higgins, E. T. @3). Social foundations of cognitioAnnual
Review of Psycholog$4, 585-612.

27



Learning in teams: An introduction

Mayer, R. E. (1987)Educational Psychology: A cognitive approa&voston: Little, Brown and
company.

McGlothlin, H., & Killen, M. (2005). Children’s peeptions of intergroup and intragroup
similarity and the role of social experienégplied Developmental Psycholod@\6, 680-
698.

Meloth, M. S., & Deering, P. D. (1999). The role tife teacher in promoting cognitive
processing during collaborative learning. In A. K@.Donnell, & A. King (Eds.),
Cognitive Perspectives on Peer Learn{jpgp. 235-255). Mahwah, NJ: Lawrence Erlbaum
Associates.

Mercer, N. (1996). The quality of talk in childrentollaborative activity in the classroom.
Learning and Instructioy6, 359-377.

Moll, 1. (1994). Reclaiming the natural line in Vgtgky's theory of cognitive development.
Human DevelopmenB7, 333-342.

Morrow, L.M., Smith, J.K. (1990). The effects ofogip size on interactive storybook reading.
Reading Research Quarter®s, 213-231.

Niemi, D. (1996). Assessing conceptual understapginrmathematics: Representations, problem
solutions, justifications and explanatioi$ie Journal of Educational Reseay@9, 351-
363.

Nixon, J. G., & Topping, K. J. (2001). Emergent tvmg: The impact of structured peer
interaction Educational Psychology1, 41-58.

O'Donnell, A. M, & Dansereau, D. F. (2000). Intdnae effects of prior knowledge and material
format on cooperative teachintpurnal of Experimental Educatip8, 101-18.

Oetzel, J. G. (2001). Self-construals, communicatjgrocesses, and group outcomes in
homogeneous and heterogeneous grdapsll Group Researc82, 19-54.

Okebukola, P. A. (1986). Impact of extended codperaand competitive relationships on the
performance of students in scieneeiman Relations39, 673-682.

Peterson, P. L., & Swing, S. R. (1985). Studerdgghdions as mediators of the effectiveness of
small-group learninglournal of Educational Psychology7, 299-312.

Pettigrew, T. F. (1998). Intergroup contact thedmnual Review of Psycholaglp, 65-85.

Pettigrew, T. F., & Tropp, L. R. (2006). A meta-bitia test of intergroup contact theory.
Journal of Personality and Social Psycholp§§, 751-783.

Prater, M. A., Bruhl, S., & Serna, L. A. (1998). cgring social skills through cooperative
learning and teacher-directed instructiBemedial and Special Educatjdr®, 160-72.

Puustinen, M. (1998). Help-seeking behavior in abfm-solving situation: Development of
self-regulationEuropean Journal of Psychology of Educatit8 271-282.

28



Cooperative learning during math lessons in muhin& elementary schools

Qin, Z., Johnson, D. W., & Johnson, R. T. (1995)0oferative versus competitive efforts and
problem solvingReview of Educational Resear@b, 129-143.

Rogoff, B. (1995). Sociocultural activity on thr@éanes. In Wertsch, J. V., Del Rio, P., &
Alvarez, A. (Eds.BSociocultural Studies of Min€€Cambridge: University Press.

Rohrbeck, C. A., Ginsburg-Block, M. D., FantuzzoW., & Miller, T. R. (2003). Peer-assisted
learning interventions with elementary school stugeA meta-analytic reviewlournal
of Educational Psycholog95, 240-257.

School Inspectorate (2009)e staat van het onderwijs: Onderwijsverslag 20002[State of
the educational system: Educational report 2004R0Wtrecht: Inspectie van het
Onderwijs.

Shelton, J. N., & Richeson, J. A. (2005). Intergraontact and pluralistic ignoranckurnal of
Personality and Social Psycholo@s, 91-107.

Slavin, R. E. (1980). Effects of student teams padr tutoring on academic achievement and
time on-taskJournal of Experimental EducatipA8, 252-257.

Slavin, R. E., & Cooper, R. (1999). Improving igeup relations: Lessons learned from
cooperative learning programkurnal of Social Issue85, 647-663.

Tesser, P. T. M., & ledema, J. (200Rppportage Minderheden 20Qinorities Report 2001].
SCP: Den Haag.

Topping, K. J. (2005). Trends in peer learniBducational Psychology5, 631-645.

Van Dick, R., Wagner, U., Pettigrew, T. F., Chri&, Wolf, C., Petzel, T., Castro, V. S., &
Jackson, J. S. (2004). Role of perceived importancmtergroup contactJournal of
Personality and Social Psycholqody, 211-227.

Vedder, P. (1985)Cooperative learning: A study on processes andceffef cooperation
between primary school childreBissertation: University of Groningen.

Vedder, P., Kook, H., & Muysken, P. (1996). Langeiafpoice and functional differentiation of
languages in bilingual parent-child readiAgplied Psychololinguisti¢47, 461-484.

Vygotsky, L. S. (1978)Mind in society: The development of higher psyafickl processes
Cambridge, MA: Harvard University Press. (Origimadrk published in 1930).

Warring, D., Johnson, D. W., Maruyama, G., & Jommd®. (1985). Impact of different types of
cooperative learning on cross-ethnic and crossrskationshipsJournal of Educational
Psychology77, 53-59.

Webb, N. M., & Farivar, S. (1994). Promoting helpibehavior in cooperative small groups in
middle school mathematicAmerican Educational Research Jourrzl, 369-395.

Webb, N. M., & Mastergeorge, A. M. (2003). The depenent of students' helping behavior and
learning in peer-directed small grou@gnition and Instructioy21, 361-428.

29



Learning in teams: An introduction

Webb, N. M., & Palincsar, A. S. (1996). Group prssEs in the classroom. In D.C. Berliner &
R.C. Cafree (Eds.)Handbook of Educational Psychologgp. 841-873). New York:
Simon & Shuster MacMillan.

Webb, N. M., Nemer, K. M, & Ing, M. (2006). Smaliogip reflections: Parallels between teacher
discourse and student behavior in peer-directedipgorhe Journal of the Learning
Sciencesl5, 63-119.

Webb, N. M., Troper, J. D., & Fall, R. (1995). Cuustive activity and learning in collaborative
small groupsJournal of Educational Psycholog§7, 406-423.

Wentzel, K. R. (1993). Does being good make thedeffaSocial behavior and academic
competence in middle schodburnal of Educational Psychologgb, 357-364.

Wertsch, J. V., Del Rio, P., & Alvarez, A. (199%ociocultural Studies of MindCambridge:
University Press.

30



Cooperative learning during math lessons in muhin& elementary schools

CHAPTER 2

The impact of teacher stimulation and pupils’ ethnicity and prior knowledge on
pupils’ performance and motivation to cooperate

Abstract

How can the teacher bring about effective coopeeatearning (CL) in multi-ethnic elementary
classrooms? To answer this question we hypothetliz¢deachers who stimulate pupils’ helping
behavior (experimental condition) boost their periance and CL motivation as compared to
pupils whose helping behavior is not stimulatedtly teachers (control condition). Subjects
were 166 pupils from 10 schools. The results shoat bational pupils in the experimental
condition outperformed pupils in the control comatit and teams with low and medium prior
math knowledge performed better in the experimerdalition. Additionally, immigrant teams

with high prior math knowledge in the control caiwh outperformed their low prior math

knowledge counterparts and showed a higher motimator CL. Our results suggest that, next to
teacher stimulation, attention has to be paid tthbmupils’ background characteristics (ethnicity
and prior math knowledge) and the teacher’s prinowledge of CL skills.

Key words: cooperative learning; teacher stimulation; pkioowledge; ethnicity; elementary
schools
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1. Introduction

Cooperative learning is an educational method lilaatreceived a great deal of attention
in the last decades (Cohen, 1994; DeVries & Slai¥8; Gillies, 2004; Salomon & Perkins,
1998). Following Cohen (1994) we define cooperaldaning (CL) as an educational setting in
which pupils work together in a group small enotiggt everyone can participate on a collective
task that has been clearly assigned, without dmedtimmediate supervision from the teacher.
Ample research has revealed that CL can be effeatienhancing the educational development
of students (for meta analyses see Qin, Johnsonhfasbn, 1995; Rohrbeck, Ginsburg-Block,
Fantuzzo & Miller, 2003). However, CL is not perreere effective than direct teaching methods
(see for instance Pollock, Chandler & Sweller, 2002 this study, we attempt to answer the
question: what can teachers do to make CL effe2tivest, we outline the theoretical background
of CL, next we outline the three independent vdestwe studied (teacher stimulation, prior
knowledge, and ethnicity). We conclude with theigie®f the study and our hypotheses.

1.1. Theoretical background of CL: the sociocultapproach

The history of research into CL traces back to Mgg@gs sociocultural approach
(Vygotsky, 1978, first published in 1930), who aeduthat learning is socially rooted. In his
view, interactions with other learners in the sbl@arning context are essential for the learner’s
development. Whether or not these interactionsltr@sdruitful cognitive development depends
on the level of cognitive development of each @& ksarners in the social learning context and
the presence of an expert supervisor. The distart@een the developmental age of the most
capable learner and the least capable learnerdghotlbe too great, but just large enough for the
least capable learner to benefit from the most ldeplearner. Vygotsky called this the zone of
proximal developmental (ZPD). Learners have to lygpserted by an expert supervisor in this
learning process, called scaffolding (Valsiner &Maer Veer, 2000). Vygotsky argued that CL
will be successful, provided that the studentsnaeking in the ZPD or a supervisor is present.

1.2. Teacher stimulation during CL

In this study we define the supervisor as the teach number of studies have
highlighted the importance of teacher stimulation $uccessful CL (e.g. Gillies & Ashman,
1997; 2000; Webb & Farivar, 1994). Teacher stimoiatrefers, broadly speaking, to the
educational tools the teacher applies to stimyaigls’ performance. Studies by Webb and her
colleagues (Webb & Farivar, 1994; Webb, Troper 8l,F095) have shown that teachers who
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encourage pupils to use high-quality helping betraxdefined as helping behavior that includes
asking for, providing, and applying explanationstiimslate the pupils’ performance.
Additionally, Chinn, O’Donnell, and Jinks (2000)peted that teacher stimulation of high-
quality helping behavior increases both the codmmraand the performance. Following these
researchers, we define teacher stimulation during€teachers’ ability to stimulate high-quality
verbal helping behavior in both individual team nibems and teams as a whole.

1.3. Prior knowledge and teacher stimulation in CL

A number of studies have revealed that the effengs of teacher stimulation interacts
with pupil background characteristics. For instarstedents with high prior knowledge are more
able to maintain focused on the group task andlam pnd evaluate their actions (Hmelo,
Nagarajan & Day, 2000; O’'Donnell & Dansereau, 200Byustinen (1998) argued that the
quality of teacher behavior is important to compdador the differences between pupils in prior
knowledge. More precisely, Puustinen argued thatlpwith low prior knowledge are less able
to self-regulate their learning. Consequently, thegd more support from the teacher during CL.
In accordance with this, Gillies and Ashman (208/wed that teachers who encourage pupils
to use high-quality helping behavior augment thehnpest-test scores of pupils with low prior
knowledge as compared to pupils whose high-qudigping behavior is not encouraged.
Additionally, they demonstrated that teachers wimoidate the high-quality helping behavior of
pupils with low prior knowledge augment their mation to cooperate. Pollock et al. (2002)
found that novice students who are required to waddne perform better than when they are
required to interact. This appears to contradietréssults of Gillies and Ashman (2000) and the
assertion of Puustinen (1998). Caution must be ntalkke comparing these two seemingly
contrasting results. The subjects in the study bjoEk et al. (2002) were novicadolescent
students. In contrast, the sample in the studie&iblies and Ashman (2000) consisted of low
ability elementary agegupils. In keeping with Puustinen (1998) it caralbgued that elementary
aged, low ability pupils are less able to cope viiithependent problem-solving than adolescent
students. This assertion is supported by the shydyeenman and Spaans (2005), who found
that 15 year olds were more able to regulate their learning process than were 13 year olds.

1.4. Ethnicity and teacher stimulation in CL
Ethnicity is a second background characteristi¢ Has been found to interact with the

effectiveness of teacher stimulation during CL. rEhés evidence that pupils in ethnically
heterogeneous classrooms whose peer interactienstiarulated by the teacher perform better
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than pupils whose peer interaction are not stiredldKagan & Knight, 1981; Klingner, Vaughn
& Schumm, 1998). Webb and Farivar (1994) carriedaostudy in which the quality of helping
behavior that the teacher provided was manipulaiagdils were either encouraged to help their
peers (experimental condition) or not encouragedtfol condition). Their sample consisted of
pupils from multi-ethnic elementary schools, of whamost immigrant pupils had an educational
disadvantage. Their study revealed that immigraapilp in the experimental condition
outperformed the immigrant pupils in the controhdibion. Other studies have reported similar
findings (e.g. Calderdn, Hertz-Lazarowitz & Slavit§98). In addition, reviews by Slavin and
Cooper (1999) and Webb and Palincsar (1996) redehkt CL can reduce interracial prejudice
and augment the quality of cooperation (see alde601994).

2. Aim of the study, research consider ations, and hypotheses

This study investigates the effect of high-qualiglping behavior on pupils’ performance
and motivation to cooperate. The aim of this stigdjo corroborate the findings of Webb and
Farivar (1994) and Gillies and Ashman (2000) thatdtimulation of pupils’ high-quality helping
behavior augments their math post-test scoredditian to these studies we investigate how the
effectiveness of teacher stimulation during CL riatés with ethnicity and prior knowledge. The
effectiveness of teacher stimulation is operati@edl here in terms of the pupils’ gain in math
post-test scores and their motivation for CL. Sitloe teachers in this study were required to
address not only the individual team members du@ihgbut also the team as a whole, analyses
were performed both at the individual and at tlzertdevel.

The following hypotheses are investigated: 1) Teexhvho stimulate the pupils’ use of
high-quality helping behavior (experimental cormhfi boost their math post-test scores as
compared to pupils whose high-quality helping bébrais not stimulated (control condition).
This holds especially for pupils with low prior knledge and immigrant pupils; 2) pupils in the
experimental condition are more motivated to coafgethan are their counterparts in the control
condition, especially pupils with low prior knowlgel and immigrant pupils.

Since the CL curriculum is in math, prior knowledgelefined here as prior math ability.

3. Method

3.1. Sample

A CL math curriculum of nine lessons was carried imuten multi-ethnic elementary
schools. Letters were sent to 200 schools, of whérh teachers responded positively in a
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subsequent telephone conversation. Eight class @farticipating schools had little or no prior
knowledge of CL skills, teachers of two classes(onthe experimental condition, and one in the
control condition) indicated implementing group wdrequently, around 80 percent of the time.
Classes were randomly assigned to the experimentidde control condition. The total sample
consisted of 172 children. Six pupils who did notplete the math exam were dropped from the
data set. As illustrated in Table 1, 166 childremained (average age 135.7 mon8i3= 6.5) -
see also paragraph 5 of Chapter 1 of this thest#|esl: Overview of the thesis and hypotheses
71 Pupils were placed in the control condition 5% male, 42.3 % female), and 95 were placed
in the experimental condition (44.5 % male, 55.3¢¥hale). With respect to ethnicity, pupils of
whom both parents were of Dutch origin were regarae national, ‘mixed’ if one parent was of
Dutch origin, and ‘immigrant’ if both parents wesg&foreign origin (i.e. not Dutch).

Table 1

Sample characteristics

Condition N Gender Ethnicity
Control condition 71 30female 16 national
8 mixed

41 male 47 immigrant
Experimental 95 52 female 40 national
condition 21 mixed

43 male 34 immigrant
Total 166

‘mixed’ = one parent is Dutch, ‘immigrant’ = botlafgnts are of foreign origin

In the control condition, 16 pupils were nationdl, immigrant, and eight had a mixed
background. The experimental condition consistedd@fnational pupils, 21 mixed, and 34
immigrant pupils. Because there were relatively fpupils categorized as mixed in both
conditions, the ethnicity variable was dichotomiz€de mixed pupils were classified as national
pupils. Dutch studies (e.g. Tesser & ledema, 20@i)e shown that the school performance of
mixed pupils resembles that of national pupils nthem that of immigrant pupils.

3.2. Design of the study
The CL curriculum was composed of three phases.fifstephase consisted of a mini-

workshop of about two hours, in which the resear@xplained to the teachers, irrespective of

35



Effect of teacher behavior and pupils’ ethnicitglgrior knowledge on performance

condition, exactly what the CL curriculum was abaduéxt, the teachers were given the most
essential condition specific instructions. Subsetjyethe teachers were asked to carefully read
the lesson-to-lesson CL protocol and they were @ragped to ask clarifying questions prior to

the first CL training lesson.

In the second phase, all teachers placed theirlgpupi teams that were narrow-
heterogeneous in math ability (high-middle, or lowddle). Then the teacher trained the children
to cooperate effectively in two one-hour lessondebkson 1, general social CL rules were taught
and practiced. These rules were: “everyone codesta “everyone listens to each other”,
“everyone shares their knowledge and opinionstid d'checks whether everyone agrees”. In
lesson 2, more specific CL rules were mentionedmadticed. Adapted from Webb and Farivar
(1994), these rules all dealt with giving and recey help. With respect to asking for help, we
distinguished; a) ask precise questions, b) coatasking in case of ambiguities, c) think before
asking a question, d) ask for help on time. Witpezt to giving help, we distinguished; a) fine-
tuning of the level of guidance to the need fophéeht is requested, b) giving a clear and precise
answer, c) giving the help receiver a chance tdyaghe help given, d) continuing to ask if the
question for help is unclear, and e) giving helpewimeeded. All CL rules (both the general and
the more specific CL rules) were written down gpoater, which was displayed in the classroom
and was clearly visible to all children of all das of both conditions. This poster remained there
throughout the whole CL curriculum as a memoryfardhe pupils.

In addition to the poster, another memory aid F@ pupils was a short checklist which
they were required to fill in during each lessanalso served as a check for pupils to see for
themselves which CL rules they used inadequatehesé& checklists asked for the level of
application of the general social CL rules thatevieught in lesson 1 of the CL training and the
amount of help given and help received (lesson &efCL training). These checklists were not
used for analysis.

Phase three consisted of a CL math curriculum o& mne-hour lessons, covering five
weeks. The teacher carried out two lessons per.week

3.3. Experimental condition

Following Webb and Farivar (1994), the impact addeer stimulation of pupils’ high-
quality helping behavior on their math post-tesbres was investigated (see Table 2). Two
conditions were created: an experimental and araombndition. Teachers in the control
condition were trained to do nothing to stimulatgis’ high-quality helping behavior. The
teachers only managed the group work in the instatitat team members; a) talked too loudly
(disturbed other teams), b) did not listen to eattter, c) made fun of each other. In addition, the
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teachers in the experimental condition stimulatedils’ high-quality helping behavior as much
as possible. The CL protocol was condition speci@achers in the experimental condition had a
different protocol than the teachers in the contadition. However, in both protocols detailed
descriptions of all the math assignments were pexii Additionally, the protocol contained
detailed lesson-to-lesson instructions about haavtéachers should apply the CL rules in their
condition. In this way, differences between the esxpental and the control condition were
optimized, enabling a better assessment of thetaffedeacher stimulation of pupils’ high-quality
helping behavior on math post-test scores.

Table 2

Summary of the CL curriculum

A. Teacher activity Duration
Control condition Experimental
condition

1. Appointment of chairmen by the teacher. No Yes
2. Direct teaching During CL to restore order. Yes Yes
episodes. Evaluation of the condition work. No sYe
3. Providing CL Repeat + explain general basic CL rules.  Yes Yes
feedback (circulating Verbally rewarding use of rules for help No Yes
among the teams). giving and receiving. No Yes
B. Task structure
4. Group assignment checks? Yes Yes
5. Explicitly mention in the assignments:

a. responsibility of the chairman as role divider. No Yes

b. The need to share and discuss the solutions. No Yes

3.4. Task structure

The assignments dealt with surface, percentagde,seatimation, and fractions. All
assignments were adapted for CL purposes fromwdaiemath curriculum that employs realistic
math problems with a narrative composition. These math problems characterized by an
emphasis on contexts that are familiar to the chdlike the zoo and the school yard. After the
adaptation, the assignments (all open-ended) amdntith exam were first scrutinized by five
teachers and then tested in a CL trial study ia @ilasses. This pilot study had exactly the same
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form as the main study reported here. On the lmddise pilot findings, further adaptations were
made. The adaptations mainly dealt with correctaxgual errors, simplifying certain phrases and
words, and making the lay-out and the text of tt&@gmments more structured by numbering the
tasks and simplifying the lay-out. The assignmethiat were eventually used in the CL
curriculum were moderately structured, open-enddrative math assignments, all of which
consisted of three parts. Firstly, team memberstbadork individually on a part of the math
task. Secondly, they had to discuss their findigygosequently, all team members were required
to cooperate to solve the last part of the matk. tiisthe protocol, the teachers were asked to
emphasize in their instructions to the pupils th@ focus in the CL curriculum was on
understanding the math tasks rather than complétiem.

3.5. Reward structure

The pupils completed an individual exam at the ehdhe CL curriculum. During the
curriculum the teachers in both conditions tookthe worksheet of a random chosen team
member of every team at the end of each lesson.widtksheets were only discussed in the
classroom: they were not taken into account whepilguscores on the math exam were
calculated.

3.6. Instruments

To check the integrity of the manipulation we uaggacher checklist of helping behavior
and videotaped teacher-pupil interactions. The lpumath ability was tested with a math pre
and post-test and a pupil questionnaire on thetguaICL.

3.6.1. Teacher checklist on CL implementation

Teachers rated on a 4-point Likert-scale (1 = ‘veften’ and 4 = ‘very little’) the extent
to which they had implemented a number of CL rukesprincipal component analysis with
varimax rotation revealed a three-factor solutibhe solution explained 71 % of the variance.
All factor loadings were higher than .50. The fifsctor (18 items, Cronbach's = .97)
comprised statements about general CL rules (d.geach the children not to interrupt each
other”). The second factor (5 items, Cronbaah's .81) referred to the rules for giving help and
receiving help (e.g., “l teach the children to peasking when someone poses an unclear
question”). The third factor (4 items, Cronbachis= .84) regarded the feedback on the CL
process (e.g., “At the end of each lesson | disaugh each group what is going well and what
should be improved”). Each teacher completed tlhecklist at the end of every other
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mathematical lesson, starting at the first lessonassing five checklists in total. Next to this
questionnaire, teachers were required to indicdtetier they implemented CL during regular
lessons and whether they had made more use of Cthéoregular program during the CL
curriculum than before the CL curriculum started.

3.6.2. Videotaped teacher-pupil interactions

All teachers were videotaped during two or moresdes to know whether the two
conditions differed regarding the implementationGaf rules. All recordings were rated by two
independent scorers, one of whom was double blindhé experimental manipulation. The
coding scheme comprised 14 items. A principal camepb analysis with varimax rotation was
applied; 62 % of the variance was explained. Aditda loadings were .50 or higher. The first
factor (six itemsp = .71) was about the presence of whole-classatédle on the group work
(eigenvalue 3.4, explained variance 56 %). A saritpha is “Does the teacher reflect on group
performance in the previous lesson?” The secontbfgeight itemsg = .86) covered items that
were about the teacher’s whereabouts and actidtieag group work (eigenvalue 4.3, explained
variance 53 %). A sample item is “Does the teaaaourage team members to ask each other
clear questions?” The items were rated on a 3{pascale. The higher the score, the more the
teacher was perceived to encourage pupils’ highitguhaelping behavior. Due to technical
failure, recordings were available of eight teashenly. In all, 18 recordings of teacher-pupil
interactions could be coded. The overall inter-coadiability was assessed on the basis of
Cohen’s kappa, calculated on two recordings (apprately ten percent) and was found to be
satisfactory: kappa = .68.

3.6.3. Prior math knowledge (math pre-test)

Scores from a curriculum independent math test QCJanssen, Kraemer, & Noteboom,
1996) were used to assess the baseline math parioenof all pupils. Since the teachers did not
provide us with the data needed for the calculabbihe internal validity, we refer to earlier
research which has demonstrated that the curricuddependent math test has a good reliability,
a = .94 (Evers, Van Vliet-Mulder, & Groot, 2000). &rise some schools only provided the
standardized 5-point scores, all CITO scores uséhis study were transformed into this 5-point
rating scale. A Pearson’s correlation test showeatithe pre-test significantly correlated with the
post-testy = 0.86,p < .001.

3.6.4. Math post-test

This is an exam (with possible scores ranging foto 10) that consists of seven items
covering the math domains that the children learthading the math curriculum. All teachers
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applied the same curriculum-dependent math exaen tifé CL curriculum. A reliability analysis
of the data obtained in this study revealed thairnkernal consistency was satisfactary; .75.

3.6.5. Pupils’ questionnaire on the quality of cergive learning (QCL)

This questionnaire is adapted from Hijzen, Boelsaeahd Vedder (2006). Iltems of the
original questionnaire, which was intended for fgifiom secondary vocational education, were
reformulated for elementary school pupils. The toasaire consists of two dimensionSL
instruction and CL motivation The pupils filled in the dimension CL instructiamly once:
before the start of the CL curriculum, to check thiferences in CL experiences between
conditions. The dimension CL motivation was filledtwice, namely a first time prior to the CL
math curriculum, but after the CL training (T1)daa second time after the math exam (T2).

In total, the QCL consists of 30 items. A 4-poinkdrt-scale (1 = ‘very often’ and 4 =
‘very little’) was chosen instead of five points &void pupils opting for the middle, neutral
category. The dimensio@L instructionis made up of three scales. The scale ‘learnedu&s’
(six items,a = .72) is about pupils’ perception of the CL rukbst they learned from their
teacher (eigenvalue = 2.6, explained variance F%Y. A sample item is “The teacher has
taught us to listen to the other team members dugnoup work”. The scale ‘planning of CL’
(nine items,a = .81) covers pupils’ opinion about the teachgnsparation for group work
(eigenvalue = 3.56, explained variance = 39.5%)sainple item is “Before beginning, the
teacher tells us what we have to learn from thk’taBhe scale ‘activity of the teacher during
CL’ (seven itemsg = .75) is about how pupils perceive teacher statioh during group work
(eigenvalue = 2.8, explained variance = 40.5%).afmpgle item is “During group work, the
teacher frequently asks how we are getting alorth thie task”. The dimensio@L motivation
(eight items,a = .83) is about pupils’ motivation to cooperatéggémvalue = 3.7, explained
variance = 46.1%). A sample item is “I think itsore fun to work together than to work alone”.

An overview of all experimental measures is preseim Table 3.

4. Reaults

We started the analyses by checking differencewdst conditions in teachers’ and
pupils’ experiences with CL, differences in prioratim knowledge, and assessing the
manipulation integrity. Then we proceeded with gses of the relations between the
independent variables ‘condition’ (experimental @ition or control condition), ‘ethnicity’, and
‘prior math knowledge’ with the dependent varialphath post-test scores’, both at the individual
and the group level. Next, we examined whetherethgere any differences in pupils’ CL
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motivation that were associated with the conditioey were in, their ethnicity, and their prior
math knowledge, again both at the individual aregtoup level.

Table 3

Overview of the instruments used in this study

Implemented instruments Assessment of; Number iamektof measurement

Teacher checklist of Treatment integrity Five measurements.

helping behavior At the end of every other lesson

Videotaped teacher-pupils Treatment integrity Two video recordings during t@b math lessons

interactions

Questionnaire on CL Pupils’ perceived quality of Part A (learned CL rules, planning of CL, activitfy

(QCL) CL. the teacher during CL): one measurement - befare th
CL curriculum
Part B (CL motivation): Two measurements, one
before the CL curriculum, one after

Pre-test math scores Math ability of pupils priorOne measurement - before the CL curriculum

to the CL curriculum.
Post-test math scores Pupils’ knowledge of the One measurement - after the CL curriculum

CL math curriculum

4.1. Preliminary analyses

4.1.1. Teachers’ and pupils’ experiences with CL

The two conditions did not differ with respect &athers’ self-reported implementation
of CL during regular lessons. Although teachersboth the experimental and the control
condition indicated using CL more often for theukeg program during the CL curriculum than
prior to the CL curriculum, the two conditions aidt differ from each other. There were also no
differences at the start of the CL curriculum relyag pupils’ perception of CL instruction
between the two conditions.

4.1.2. Manipulation integrity

To assess the manipulation integrity we used thehters’ checklist of helping behavior
and the video recordings of teacher-pupil intecansi The teachers in the experimental condition
reported instructing pupils significantly more hetuse of high-quality helping behavig21) =
-3.37,p < .005, Cohen'sl = 1.48, than did the teachers in the control cioli We found no
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differences for the dimensions ‘general social sulend ‘extent of feedback on the group
processes’. Analysis of the coded lessons showaddhchers in the experimental condition did
provide more whole-class reflections on the groupkwthan teachers in the control condition,
t(16) = -1.78,p < .05, Cohen'sd = .58. No differences were found for the dimensiGh
activities during group work’.

Table 4
Mean scores of the pupils on the math post-test
Condition Ethnicity  Prior math knowledge Mean indival scores (SD) Mean team scores (SD)
Experimental  National Low 3.74 (1.16) 4.35 (.40)
Moderate 5.32 (1.67) 5.42 (.79)
High 6.82 (1.51) 5.92 (1.18)
Al 5.59 (1.94) 5.46 (1.05)
Immigrant Low 3.86 (1.69) 5.81 (.05)
Moderate 5.03 (1.24) 4.64 (1.19)
High 6.01 (1.63) 4.7*
Al 4.78 (1.72) 4.94 (1.05)
Control National Low 2.64 (1.23) 3.43 (.83)
Moderate 3.53 (.63) 2.6*
High 6.09 (1.62) 5.56 (1.03)
Al 4.37 (2.10) 4,52 (1.51)
Immigrant Low 3.53(1.46) 3.62 (1.56)
Moderate 5.01 (2.27) 4.36 (1.07)
High 7.02 (1.52) 7.66 (.75)
All 5.31 (2.27) 5.21 (2.12)

* These cells consisted of only one group. TheeftreSD could not be calculated. Removal of these single

measurements from analysis did not alter the saaif finding.
4.2. Main analyses

4.2.1. Hypothesis 1

A repeated measures test was performed. The indepervariables were ethnicity,
condition (experimental or control condition), amdior math knowledge. Checks of the
assumptions showed that normality, linearity, anthbgeneity of variance were satisfactory. No
univariate or multivariate outliers were found. Main effects were found (see Table 4). We did
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find a significant 2-way interaction effect for dition’ x ethnicity, F(1,161) = 4.51p <.04,
explaining 3% of the varianceq=.03] (see Figure 1). This means that the postreth scores

of immigrant pupils in the control condition wergrgficantly better than that of national pupils
in the control condition(1,68) = 5.9p <.02,#2 = .08. Also, the post-test math post-test scores
of national pupils in the control condition wergrsficantly lower than that of the national pupils
in the experimental conditiof,(1,82) = 8.02p <.007, explaining 9% of the variancg E .09].
Thus, national pupils did perform as we hypothasizhowing higher learning gains in the
experimental condition. In contrast to our hypothiesnmigrant pupils performed better in the
control condition. Furthermore, we could not dentiie a positive effect of the stimulation of
high-quality helping behavior on the performanc@upils with low prior math knowledge.

S
a o
AL

post-test score
»
®

4,6
%4,4*
® —¢—National pupil:
:% 4,27 —&— |mmigrant pupils
4 T

1 Condition 2

Figure l.Interaction ‘condition’ X ‘ethnicity’ at the indidual level

Analyses at the group levebince pupils completed the math exam individyatlhe
pupils’ individual math scores were used as thé aimanalysis. Nevertheless, as group work was
the focus of research in this study, an exploratimalysis of the math post-test scores at the
group level was also incorporated. Due to the ssatiple size, teacher stimulation could not be
evaluated using a multilevel approach. Inspiredhgystudies conducted by Gillies and Ashman
(2000), Webb and Farivar (1994), and Saleh, Lazgradel de Jong (2005), we used analyses at
the group level, aggregating pupils’ math scoresnfithe pre-test as well as the post-test and
dividing these by the number of pupils in the teaRegarding ‘ethnicity’, a new variable was
created (1 = majority of children have at least @éndch parent, 2 = majority of pupils have
immigrant parents). Also a new variable was cre&tetprior math knowledge’ (1 = mean group
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pre-test math score is below average, 2 = mearpgrmitest math score is on average, 3 = mean
group pre-test math score is above average).

The group datan(= 48) were analyzed with a repeated measure desigmhich
‘condition’ (experimental or control condition),theicity’, and ‘average prior math knowledge’
were the independent variables. No main effectseweund. However, a significant 2-way
interaction effect was found for ethnicity with rdition’, F(1,36) = 5.04p < .04 2 = .12],
indicating that teams with national pupils whosee w§ high-quality helping behavior was
stimulated by the teacher performed better thamseavith national pupils whose helping
behavior was not stimulated. Furthermore, a 2-wgraction effect was found for ‘condition’ x
‘average prior math knowledger(2,36) = 4.55p < .02, explaining 20% of the variancg E
.20] (see Figure 2).

7
B 6
o]
B 5
=
g 4
g3
ﬁ -,
8 2 —*— Control condition
(5]
2 1 —=— Experimental condition
o)
Z 0

1 2 3
Prior math knowledge

Figure 2.Interaction ‘condition’ X ‘prior math knowledge’ &he group level

Teams with high prior math knowledge performeddyetihan teams with low prior math
knowledge in the control conditio;(2,18) = 11.8,p < .005. Because of the small sample, a
Kruskal Wallis test was carried out to cross vdbdiis finding: it yielded a similar resuj =
11.03,df 2, p < .005. No differences between teams with high lamd prior math knowledge
were present in the experimental condition. Furttege, a Mann Whitney test revealed that the
stimulation of high-quality helping behavior waslypositively related to math post-test scores
of teams with low prior math knowledgé,= -2.30,p < .05. For teams with medium prior math
knowledge a trend was found = -78,p < .08. Finally, a 3-way interaction effect was ridufor
‘condition’ x ‘average prior math knowledge’ x ‘atigity’, F(2,36) = 3.26,p = .05, which
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explained 15% of the variance?[= .15]. A Kruskal-Wallis revealed that teams consigtof
national pupils with high prior math knowledge merhed better in the control condition than
teams with national pupils with low prior math krnedge, 2 = 6.04,df 2, p < .05. The same
pattern emerged in the experimental conditjérs 6.05,df 2, p < .05. For teams with immigrant
pupils, the picture was slightly different: therasva difference between immigrant teams with
high and low prior math knowledge in the controhdiion, y2 = 7.73,df 2, p < .03, but not in the
experimental condition.

It seems that teams with low prior math knowledge generally better off in the
experimental condition, which is in line with ouxpectations. Unexpectedly, the immigrant
teams with high prior math knowledge did not oufpen the immigrant teams with low prior
math knowledge in the experimental condition.

4.2.2. Hypothesis 2

Pupils in the experimental condition are more naiBd to cooperate than are their
counterparts in the control condition, especiallypits with low prior math knowledge and
immigrant pupils. In addition to 6 pupils who filein only one questionnaire, one class
unwittingly filled in the second questionnaire anljherefore, the sample amassed 149 pupils: 67
in the control condition (21 national, 46 immigraand 82 in the experimental condition (58
national, 24 immigrant). To check for initial difesnces between the two conditions, scores on
the scales ‘learned CL rules’, ‘planning of CL miland ‘activity of the teacher during CL’ of the
dimension ‘CL instruction’ were compared betweere ttwo conditions prior to the CL
curriculum (T1) using a MANOVA (see Table 5). Ndfdirences on these scales between the two
conditions were found prior to the CL curriculum.

The effect of the CL curriculum on pupils’ self-eped CL motivation was analyzed at
T1 and after the curriculum (T2) with a repeatecsuges test in which the independent variables
were ‘condition’, ‘ethnicity’ and ‘prior math knowtige’. No significant main effects were found
(see Table 5). However, the analysis did revealgaifscant 2-way interaction effect, Wilks’
F(2,130) = 3.20p < .05, which explained 5% of the variangé f .05]. That is, pupils with low
prior math knowledge in the experimental conditieere more motivated to cooperate at the end
of the CL curriculum than pupils with high prior thaknowledge in the experimental condition.
Further analysis showed that the effect was relatedhnicity,F(2,59) = 3.78p < .05 2 = .11].
That is, whereas immigrant pupils with high prioatin knowledge were more motivated to
cooperate in the control condition, immigrant pgpilith low prior math knowledge were more
motivated to cooperate in the experimental conalitio

The fact that immigrant pupils with high prior ma&howledge were more motivated to
cooperate provided they did not receive feedbaglrding their high-quality helping behavior
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resembles the analyses of pupils’ math post-tesescwhich showed that immigrant pupils had
higher math scores in the control condition as canegb to the experimental condition. These
findings contradict our expectations. In order twderstand why, we explored these findings

further.

Table 5

Comparison of the control and experimental conditiath respect to pupils’ scores on the QCL at Tdl a2

Dimension Scale Tl T2
Control Experimental Control Experimental
(SD (SD (SD (SD
1(CL Learned CL rulest 3.54 (.36) 3.53 (.36)
instruction) Planning of CL! 3.31 (.47) 3.32 (.61)
Activity of the teacher 3.34 (.51) 3.43 (.50)
during CLt
2 (Use of CL  Application of general 3.66 (.44) 3.60 (.38) 3.69 (.42) 3.56 (.51)
skills) CL rules
Application of helping  3.59 (.35) 3.51 (.45) 3.64 (.40) 3.48 (.48)
rules
3(CL CL motivation 3.50 (.52) 3.34 (.59) 3.46 (.56) 3(186)
motivation)

Higher mean scores indicate a higher perceivetityad CL.

1 Only filled in by pupils prior to the CL curritum to check for initial differences.

In the present study, the main difference betwe®n tivo conditions was teacher
stimulation of high-quality helping behavior. Ingwe peer interaction presupposes a reasonable
command of the language. Since immigrant pupilska@vn to perform less well on tests of
linguistic ability (Tesser & ledema, 2001), it cdle that immigrant pupils with high prior math
knowledge had lower linguistic proficiency and #fere were more motivated to cooperate in
the control condition. To test this hypothesisgpaated measures analysis was performed again
but now with ‘linguistic proficiency’ added as avewiate. ‘Linguistic proficiency’ was measured
prior to the CL curriculum with the CITO’s ‘vocalauy’ scale (CITO is a national testing service
in the Netherlands: Janssen et al., 1996). The/sisadhowed that with the addition of ‘linguistic
proficiency’, the significant effect disappearedid suggests that immigrant pupils with high
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prior math knowledge may have shown lower CL mdibrain the experimental condition due to
more limited linguistic proficiency.

We also added linguistic proficiency as a covartatéhe analyses of the relationship of
condition (experimental or control) with post-teetith scores to explore whether this might
explain the unexpected findings. The addition of ttovariate weakened the relation of the
interaction of condition and ethnicity with math gpdest scores. Interestingly, the linguistic
proficiency of immigrant pupils with high prior nlaknowledge was lower than that of national
pupils with high prior math knowledge in both thentrol and the experimental condition,
respectivelyZ(29) = -2.87p < .005, and(20) = -2.38p < .02.

Analyses at the group leveéhnalyses to examine pupils’ perception of CL s group
level revealed no significant effects. Therefore prediction that teams in the experimental
condition would be more motivated to cooperate dowt be confirmed.

4.3. Summary of findings

The results partly supported our hypotheses. Itfwasd that national pupils achieved a
higher math score in the experimental conditiomthational pupils in the control condition.

This effect was corroborated at the group levelthe experimental condition, post-test
math scores of the teams with low and medium prniath knowledge were higher than the post-
test scores of teams with low and medium prior matbwledge in the control condition. Split
for ethnicity the analyses revealed that, in cattt® national teams with high prior math
knowledge, the immigrant teams with high prior matiowledge did not score higher in the
experimental condition than did immigrant teamdwaw prior math knowledge.

With respect to the pupils’ motivation to cooperatee showed that immigrant pupils
with high prior math knowledge were more motivatedcooperate in the control condition as
compared to the experimental condition. For immgnaupils with low prior math knowledge
the opposite pattern emerged.

5. Discussion

Even though the CL curriculum was of short duratithe teachers did influence the
development of pupils’ math post-test scores. Theirig that the stimulation of pupils’ use of
high-quality helping behavior by the teachers reslin better math post-test scores is in line
with earlier findings (e.g. Gillies, 2004; Gilli&s Ashman, 2000), but is in conflict with other
studies that demonstrated that immigrant pupilsfqguenance is best served by stimulating their
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use of high-quality helping behavior (e.g. Webb &ikar, 1994). A study by Kirchmeyer (1993)
showed that immigrant students who worked in etihjidheterogeneous teams were less active
than national students. In the present study tiveas an even distribution of ethnically
heterogeneous teams and teams with only immignapitsin the control condition. In contrast,
in the experimental condition the majority of teawere ethnically heterogeneous. Thus it could
be that the presence of national pupils in moshgem the experimental condition lowered the
activity of the immigrant pupils.

In keeping with the expectations, the performanéetemams with low prior math
knowledge benefited by the teachers’ stimulatiortheir use of high-quality helping behavior.
Moreover, these pupils also were more motivated¢doperate as compared to pupils whose
helping behavior was not stimulated. This lattesuieis in line with earlier findings (Gillies &
Ashman, 2000; Johnson & Johnson, 2003).

For the teams with high prior math knowledge, thetyoe was different: their
performance was not influenced by whether or nettdacher encouraged them to use high-
quality helping behavior. Several studies have satggl that pupils who are able to effectively
monitor their own learning process need less feddram the teacher about how they cooperate
(e.g. Cohen, 1994; Puustinen, 1998). Moreoverntbévation of these pupils, typically pupils
with high prior math knowledge (Puustinen, 199&v@ns, Slavin & Farnish, 1991), to cooperate
effectively might be undermined when their levelanftonomy is restricted (Cohen, 1994). We
found partial support for this assertion: we diddfithat pupils with high prior math knowledge
were more motivated to cooperate in the controtidamn, but this held true for immigrant pupils
only.

The sample was too small to use a statistical rau#li approach. In an attempt to
overcome this shortcoming, we conducted analystsedhdividual as well as at the group level.
Both levels of analyses yielded a different outcasgarding the role of ethnicity. Whereas at the
group level ethnicity added explanatory value @ dlationship between teacher stimulation and
prior math knowledge with math post-test scores, effect of ethnicity was found at the
individual level. This seems a puzzling finding. as been suggested that individual
characteristics such as prior math knowledge orgtientity of talk during CL cannot properly
account for the learning process at the group |€Batron, 2003). In our analyses we defined
prior math knowledge as student prior math abilggrron’s study suggests that team success is
best predicted by joint attention to the task atchand a supportive climate for different ideas.
Barron argued that more attention should be paidttrelational and situated factors, such as
the opportunity for positive relational talk, thescussion of ideas, and whether team members
feel comfortable with each other. In this studyemtion was paid only to prior math knowledge
and learning outcomes: no specific attention wad paprocess factors like the discussion of
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ideas. Research has demonstrated this can proaidable insights into the mechanisms that
drive learning gains (e.g. Kumpulainen & Mutane®99; Webb et al., 1995; Wegerif, Mercer &
Dawes, 1999).

Some mention must be made of the mixed findingsegards the manipulation check.
There was a discrepancy between the teachers’ @ws\and that of the coders. The teachers in
the experimental condition indicated that they wai@e actively teaching high-quality helping
behaviorduring group work than teachers in the control condition.the other hand, the coders
only detected more discussion of high-quality hedpbehavior in the experimental condition
prior or after to the group work. In accordance with other stadhlds study also suggests that
there is a discrepancy between what the teachils ttiey are capable of with respect to group
work and what they are actually doing (Sharan, 198ftider & Veendrick, 2003). This study
demonstrates that, even with a limited amountragtand resources, teachers are able to master
at least some of the skills that are needed toesstally carry out group work in multi-ethnic
classes. With more training, teachers may not obgcome more experienced in the
implementation of specific CL skills (like helpiroghavior), but also become more aware of their
own teaching behavior during CL. In such a traingxglicit attention should also be devoted to
teachers’ unique teaching style. In our study veerdit incorporate teacher background variables.
Recent research has shown that the teacher’s émhalagtyle can be influential in the classroom
(e.g., Webb, Nemer & Ing, 2006). In future studiéention to the teacher’s educational style and
teacher background variables is warranted to exteedfindings we reported regarding the
effectiveness of the teacher during CL.
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CHAPTER 3

Helping behavior during cooperative learning and learning gains: The role of the
teacher and of pupils’ prior knowledge and ethnic background!

Abstract

Is helping behavior (i.e., solicited help and peéetoring) during cooperative learning
(CL) related to subsequent learning gains? And teathers influence pupils’ helping behavior?
Subjects were a subsample of study 1. One hundned5th grade pupils from multiethnic
schools, 10-12 years old, participated in the stuelyrty two pupils (31 immigrant) worked in an
experimental condition, characterized by the statiah of solicited high quality help and 59 (24
immigrant) worked in a control condition. It wasufa that learning gains were predicted
positively by pupils’ unsolicited helping behaviae., peer tutoring) and negatively by solicited
help. Furthermore, teachers were able to affectilsupow quality solicited help only. Lastly,
immigrant pupils used less helping behavior tharalgupils, irrespective of CL setting

Key words Helping behavior; Mathematical ability; Ethnigitg@ooperative learning.

! This Chapter is based on: Oortwijn, Boekaerts,déed Strijbos (in press). Helping behaviour durimpperative
learning and learning gains: The role of the teaamsl of pupils’ prior knowledge and ethnic backgrd. To be
published in_earning and Instruction
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1. Introduction

Often, during direct teaching in elementary schdbkre is little room for pupils to ask
their classmates for help (Johnson & Johnson, 19®4pils often are inclined to ask the teacher
for help, since they view the teachers as more #@blacilitate learning as compared to their
peers (Newman & Schwager, 1993). This is unforenaince educational research has
demonstrated that interactions between peers cgment their learning gains (e.g., Chinn,
O’Donnell, & Jinks, 2000; Gillies & Ashman, 2000;8bb & Mastergeorge, 2003). Thus, there is
increased interest in the mechanisms that bringitabtiective peer interactions, that is, the
constituents of peer interactions that are rel&weldigher learning gains, the context factors that
affect peer interactions, and the relation of peégractions with learning gains (e.g., Fuchs,
Fuchs, Kazdan, & Allen, 1999; Gillies, 2004).

One of the most consistent findings in the literatis the positive effect of high quality
verbal helping behavior on learning gains (Gillle&\shman, 1997; King, 2002; Topping, 2005;
Webb & Farivar, 1994; Webb & Mastergeorge, 2003)lldwing Webb and Mastergeorge
(2003), high quality verbal helping behavior isidetl here as those utterances of peers that ask
for explanations, give explanations, or apply themthe task at hand. In the present study we
investigated how high quality helping behavior dgricooperative learning (CL) affects pupils’
subsequent learning gains. Our study differs frbat bf Webb and Mastergeorge (2003) in that
we investigated both solicited and unsolicited mgjdoehavior and additionally considered three
factors that might mediate the relationship betwhigh quality verbal helping behavior and
learning gains, namely the role of the teacher thedpupil background characteristics, such as
ethnicity and prior knowledge.

1.1. High quality helping behavior

Researchers of peer interactions and learning tendise different concepts and
distinctions when exploring peer interactions. kwstance, Nelson-Le Gall and Clor-Scheib
(1985) distinguished executive help seeking (asking for an answer) from instrumental help
seeking (i.e., asking for an explanation). Vedd&86) proposed that for instrumental help to be
effective, the help receiver must understand tHp piwen, have an opportunity to apply it, and
actually apply it. Webb and her colleagues (Webkppér, & Fall, 1995) integrated the
aforementioned elements of solicited helping beatraimto an elaborate coding scheme that
distinguished between high and low quality verbelpmg behavior in asking, giving, and

applying help.
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The effects of both solicitelaelp giving and help receiving have been extemgisteidied.
Studies have consistently reported that the helergbenefits from providing high quality
solicited help (e.g., King, 2002; Webb & Masterggmnr2003). King (2002) asserts that this is
because it stimulates the help giver to elucidate weorganize knowledge and to recognize
mistakes. In a group setting, a learner who isa@rplg a concept to a peer has to ‘tune’ the help
to the cognitive level of that peer. By reorganigime knowledge needed for the attuning, the
learner who gives the explanation comes to undaistae concept more thoroughly. Clearly,
solicited high quality helping behavior may alsonéit the help receiver. Webb and
Mastergeorge (2003) emphasize that high qualitp elonly useful to the receiver when it is
sufficiently elaborated, correct, on time, and $§inkp to the need for help. However, the most
accurate predictor of learning gains is whetherigle receiver applies the help that is given.

Not all help is asked for. Sometimes a pupil assurthe role of tutor, guiding the
problem-solving process of another pupil, the tuteg asking problem-solving questions or
giving assignments that are aimed at solving tloblpm. We refer to this type of unsolicited
helping behavior here as peer tutorifigppping (2005) showed in a review study that peer
tutoring can increase the learning gains of both ttitor and the tutee. Most studies on peer
tutoring have focused on cross-age peer tutorind) generally have provided support for a
positive relation between peer tutoring and leagrgains (Topping, Peter, Stephen, & Whale,
2004). Van Keer and Verhaeghe (2005) suggestedhbatositive effect on reading performance
was larger for cross-age peer tutoring than foresage peer tutoring. Topping et al. (2004)
found that tutoring not only boosted the learniagng of the tutees, but also of the tutors. Inrthei
study, the cognitive ability of the tutors was ralygof the same level as that of the tutees. They
concluded that same-age peer tutoring might begsstffective as cross-age peer tutoring for
students’ learning gains. However, they also suggethat peer tutoring is most effective if the
participating students are free to be a tutor tutee, depending on the nature of the problem.
This is in keeping with a study by Robinson, Scéldfi and Steers-Wentzell (2003) who argued
that cross-age tutoring makes it almost impossdlkestablish reciprocal tutoring and therefore is
less effective than reciprocal same-age peer tgori

1.2. Peer interactions during CL and learning gains

1.2.1. The teacher’s role

Teachers play an important role in CL. What they @ing and not doing affects the
quality of pupils’ problem-solving process consmldy. Teachers who promote complex
cognitive communication between pupils boost thaliuof peer interactions and performance
(Chinn et al., 2000; Gillies & Ashman, 2000). Howevteachers seem to have difficulties to
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teach pupils to use high quality helping behavi@illies, 2003; Meloth & Deering, 1999). A
possible reason is a high task load for the teadseiting from the requirements for CL (Turner,
Meyer, Cox, Logan, DiCintio, & Thomas, 1998). Spieaily, teachers need to plan learning
activities geared at the acquisition of contentwieolge and new domain skills as well as
learning activities that help students to coopeedftectively. Additionally, teachers need to guide
the CL skills of both individual students and greugs a whole. Effectively and efficiently
satisfying these combined requirements takes e#fiott time on the part of the teacher, which
means that promoting effective CL is a long-termjget (Webb, Nemer, & Ing, 2006).

Gillies and Ashman (1997, 2000) demonstrated tHanmeachers successfully stimulate
high quality helping behavior, pupils’ communicatigkills and performance are boosted: they
found that pupils had higher learning gains, arelrtinteractions were characterized by more
high quality solicited helping behavior and peetoting. Other studies have confirmed the
positive effect of the stimulation of pupils’ elalted helping behavior on their use of high
quality helping behavior (Fuchs et al., 1999) aadrgutoring (Nixon & Topping, 2001).

1.2.2. Student characteristics

Several studies have shown that students’ chaistate, such as ethnicity and prior
knowledge, influence their helping behavior andne® gains in a CL setting.

Ethnicity. In the Netherlands, there are three major dists#enethnic groups with respect
to their performance at school: (a) Moroccan, Tghikiand Antillean youth, (b) Surinamese and
other ethnic youth groups (e.g., Asian, former Yalgeia), and (c) Dutch youth. Tesser and
ledema (2001) have shown that especially the pedoce of the Moroccan, Turkish, and
Antillean groups falls behind. Research has reve#hat the linguistic disadvantage of these
groups is a possible explanation of their low aoaideperformance (Tesser & ledema, 2001,
Vedder & Horenczyk, 2006). Since these ethnic gsamgether form the majority of immigrant
youth in the Netherlands, it may come as no sugghat the academic performance of pupils in
multicultural schools falls below the national mg&wosker & Guldemond, 2004). However, a
study by Webb and Farivar (1994) revealed thatitmglementation of CL can decrease the
educational disadvantage of immigrant pupils. Tfeynd that teachers who promoted pupils’
use of solicited high quality helping behavior beasthe solicited high quality helping behavior
of immigrant pupils and their mathematical disadage was reduced, as compared to national
pupils (see also Calderdn, Hertz-Lazarowitz, & 81a%998).

Prior knowledge Several studies have shown that students with figpr knowledge are
more able to stay focused on the group task anplao and evaluate their actions (Hmelo,
Nagarajan, & Day, 2000; O’'Donnell & Dansereau, 200Ruustinen (1998) argued that pupils
with low prior knowledge are less able to self-faggi their learning, which heightens their need
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for structured group work and guidance by the teackvidently, immigrant students in the
Netherlands fall into this category of pupils.

2. Aims - Hypotheses

In this study we investigated how high quality badr helping behavior is related to
learning gains in a CL setting. We were interestedow the interaction between ethnicity and
prior knowledge with the teacher’s role affects ifgiphelping behavior (both solicited and
tutoring) and their subsequent learning. To assiesseffect of solicited high quality helping
behavior on learning gains we constructed a CLiaultrm that borrowed rules for solicited high
quality helping behavior from Webb and Farivar (4pand Webb, Troper, and Fall (1995). We
manipulated the role of the teacher: one groupeathers was required to stimulate pupils’
solicited high quality helping behavior (experim@ntondition), while the other group was
required not to do this (control condition). Puppsior knowledge in mathematics was defined
as "mathematical ability”. Pupils were enrollecethnically diverse classrooms.

Our hypotheses were the following:

Both tutoring behavior and high quality solicitedtrbal helping behavior will be
positively related to posttest mathematical periamoe (Hypothesis 1). National pupils will have
an advantage over immigrant ones as regards tgedney with which they display tutoring
behavior and high quality solicited verbal helpb®havior because of the more limited linguistic
proficiency of immigrant pupils (Hypothesis 2). Hlapn the experimental condition will use
more high quality solicited verbal helping behawioan in the control condition (Hypothesis 3).
Following Webb and Farivar (1994) and Gillies ansh&/an (2000), however, we expected that
there will also be interactions of condition, ettityi, and mathematical ability. Specifically, we
predicted that immigrant pupils and pupils with lemathematical ability will display higher
learning gains and more solicited high quality hedpbehavior in the experimental condition.
Also, national pupils with low mathematical abilityill display more solicited high quality
helping behavior in the experimental condition asnpared to immigrant pupils with low
mathematical ability (Hypothesis 4).

3. Method

3.1. Sample

The total sample comprised 48 groups of 3 to 4lpwgaich N = 166), from 10 classes of
5th grade - see also paragraph 5 of Chapter liothhsis, entitledOverview of the thesis and
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hypothesesEach teacher and his/her classroom were randassigned to the experimental or
control condition. Ten teachers (nine Dutch, onenigrant; one male, nine female) participated
in this study M = 41 yearsSD = 8.6). Four of them were experienced teachees, feaching
more than 10 years, two in the experimental anditwihe control condition). Two CL lessons
were video-recorded in order to gain a represerggticture of the interactions of the pupils.
Since we were only interested in the peer intevasti not in the teacher-pupil interactions, we
selected only those recordings in which the peteractions were not interrupted by the teacher.
A sub-sample of 27 groups € 101) qualified for further analysis, consistioigs3 boys and 48
girls (M = 135.2 monthsSD = 6.4). The mean length of the two video recordapisodes was
1372.4 secondsSP = 142.4) and did not differ between conditions.

Table 1

Sample characteristics of the recorded groups

Condition Number  Ethnicity (number Mean mathematical Mean linguistic
of groups  of pupils) ability* (SD) proficiency SD)
Control 12 National (11) 3.27 (1.42) 2.35(.77)
Immigrant (31) 3.16 (1.10) 2.32(.81)
Experimental 15 National (35) 3.35(1.43) 3.15(.95)
Immigrant (24) 2.75 (1.19) 2.56 (.81)
Total 27 101

There were 12 groups in the control conditior=(42) and 15 groups in the experimental
condition @ = 59). The groups were narrow-heterogeneous imgesf mathematical ability
(high-middle or low-middle) and were formed by tteacher and the researcher. As regards
ethnicity, pupils were considered national wherleaist one parent was of Dutch origin and
immigrant when both parents were of foreign origihere were 11 national and 31 immigrant
pupils in the control condition. In the experimém@andition there were 35 national pupils and 24
were immigrant pupils (see Table 1). The majoritgh@ immigrant pupils were of Moroccan or
Turkish descent: 67% in the experimental conditiamd 87% in the control condition.
Mathematical ability and linguistic proficiency veeused as covariates in the analyses.

3.2. Instruments

As a manipulation check a teacher checklist on i@plementation and videotaped
teacher-pupil interactions was used. Pupil perforceawas assessed with a mathematical pre-
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and posttest, a linguistic proficiency test. Hetplmehavior was assessed with a coding scheme
for verbal peer interactions.

3.2.1. Teacher checklist on CL implementation

Teachers rated on a 4-point Likert-scale (1 =ywaften’ and 4 = ‘very little’) the extent
to which they had implemented a number of CL rukesprincipal component analysis with
varimax rotation revealed a three-factor solutibhe solution explained 71 % of the variance.
All factor loadings were higher than .50. The fifsctor (18 items, Cronbach's = .97)
comprised statements about general CL rules (d.geach the children not to interrupt each
other”). The second factor (5 items, Cronbaah's .81) referred to the rules for giving help and
receiving help (e.g., “l teach the children to geasking when someone poses an unclear
question”). The third factor (4 items, Cronbachis= .84) regarded the feedback on the CL
process (e.g., “At the end of each lesson | disaugh each group what is going well and what
should be improved”). Each teacher completed tlhecklist at the end of every other
mathematical lesson, starting at the first lesaomassing five checklists in total.

3.2.2. Videotaped teacher-pupil interactions

All teachers were videotaped during two, randos#iected, lessons. The teachers were
not told in advance which CL lessons we would vidpe. All recordings were rated by two
independent scorers, one of whom was double blndhé experimental manipulation. The
coders filled in a coding scheme of 14 items. Angipal component analysis with varimax
rotation was applied; 62 % of the variance wasarpld. All factor loadings were .50 or higher.
The first factor (6 items, Cronbachis= .71) concerned whole-class reflection on theigraork
(e.g., “Did the teacher reflect on group perforroarn the prior lesson?””). The second factor (8
items, Cronbach’s, = .86) regarded the teacher’s activities durirgdroup work (e.g., “Did the
teacher encourage group members to ask each aibstians?”). The items were rated on 3-
point Likert-scale (1 = ‘little’ and 3 = ‘often’)The inter-coder reliability (calculated over two
recordings, approximately ten percent of the totahber) was satisfactory: for Factor 1 kappa =
.73 and for Factor 2 kappa = .62.

3.2.3. Mathematical ability

Scores from a curriculum-independent mathematestl by the Central Institute for Test
Research (CITO; Janssen, Kraemer, & Noteboom, 1988 used to assess the baseline
mathematical performance of all pupils. The teashsmored the test for all pupils. Previous
research has shown that CITO has a good intermaistency, Cronbach'® = .94 (Evers, Van
Vliet-Mulder, & Groot, 2000).
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3.2.4. Mathematical posttest

The mathematical posttest consisted of multipleicgh items that assessed general
knowledge of area, scale, fractions, percentage,canle diagrams. A reliability analysis of the
data obtained in this study revealed that the i@leconsistency was satisfactory, Cronbaet‘s
.75. A previous study demonstrated that the mathieaigosttest significantly correlated with
CITO,r =.77,p <.001 (Oortwijn, Boekaerts, & Vedder, 2005).

3.2.5. Linguistic proficiency

This test was taken from the National Testing Betvused to assess pupils’ learning
progress in elementary schools (Janssen et al§)1%8e scores of the two dimensions of the
test, namely vocabulary and reading comprehensiene averaged in our study into the new
variable linguistic proficiency This variable was used to determine whether pufahguage
proficiency affected their helping behavior. Thus, was used as relevant background
characteristic of the pupils.

Table 2

The coding scheme of Webb and Mastergeorge (20@B)h& coding scheme used in this study

Webb & Mastergeorge  Present study Description Examples

(2003)

I. Need for help 1. Need for help
la. Request for la. Asking for an No intention to ask for an L1: This is the area, right?
information answer explanation, typically a

yes/no question
Ib. Request for 1b. Request for an Typically an open ended L1: How do you know that's
general information explanation guestion, that asks fora 9 liters?

process rather an answer
Ic. Request for -

specific explanation

1. Level of verbally 2. Level of verbally
received help provided help*
lla. Low quality help 2a. Low quality help Helpat only includes an L1: You want to measure

answer / answers how much is... uh.. isin here.
For instance, in this one there
is 9.

(table continues)

60



Cooperative learning during math lessons in muhin& elementary schools

Table 2 (continued)
The coding scheme of Webb and Mastergeorge (20@B)h& coding scheme used in this study

Webb & Mastergeorge  Present study Description Examples
(2003)

IIb. High quality help 2b. High quality help Help that includes an L1: You have to measure the
explanation (with or length and width and then
without answer(s)) ...uh ... you multiply them.

Ill. Constructive activity 3. Constructive activity on
on current problem current problem

llla. Low quality 3a. Low quality Help application that does L1: So it has to do with 6.

activity activity not contain new
information (copying /
finishing another’s
calculation)

Ilib. High quality 3b. High quality Help application that L1: Ah, | getit. You multiply

activity activity includes new information 3 with 2 to get the area.
(explanation with or That's 6.
without answer(s))

—————— 4. Tutor actions Utterance targeted at L1: Area is times. So, the
(unsolicited help) provoking a problem- length times the width. That's

solving response from a  the area. So, 3 times 2 is?
peer L2: 6.
IV. Constructive activity —------

on next problem

* Category 2 targeted the level of helping behawibthe help provider.

3.2.6. Coding of verbal peer interactions

The coding scheme of Webb and Mastergeorge (20@3%olicited verbal help was
adapted to suit the needs of this study. The regultoding scheme was made up of four
categories (see Table 2). Webb and Mastergeord8)2liscussed the relationship of both help
giving and help receiving with learning gains andestigated the relationship of help receiving
with learning gains. We investigated both relatlops.

Category 1need for helpwas composed of two subcategoriesréauest for an answer
(low quality questions); it comprisegquest for informatione.g., “What is the answer to this
one?”, andgeneral request for helpe.g., “I don't get it” (see also Webb, Ing, kKaing, and
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Nemer (2006) for a discussion of help that is matigated by a question). (b¢quest for an
explanation(high quality questions).

Category 2 targeted thevel of verbally provided helipy the help giver. It was composed
of two subcategories: (alpow quality help comprising unclear help, undesired help, and
(numerical) outcome only, and (hjgh quality help(explanation with a (part of a) problem-
solving step).

Category 3,constructive activity on the current probleby the help receiver, was
composed of two subcategories: (@a)v quality constructive activifythat is, no reaction and
acknowledgement of the help received and copyiegpttovided (numerical) outcome, and (b)
high quality constructive activityhat is, working out part of a problem-solvingsiand working
out one problem-solving step.

We excluded the categocgnstructive activity on the next probléram our study. Since
authentic, open-ended mathematical tasks were nseg, of them were truly independent from
each other. Therefore, no satisfactory distinctionld be made between the current and the next
problem. However, we added another category (Cagegjothat assessed the frequency of peer
tutoring by counting thenumber of tutor actionsTutor actions were defined as unsolicited
utterances aimed at stimulating a group membeivi® @ problem-solving oriented response by
asking a question, giving an assignment, or giWiefp. In the experimental condition, we only
manipulated solicited help, not peer tutoring, &iad no pre-set idea of which pupils should be
tutors frequently and which pupils would be frequémees. A pupil action was scored as
tutoring when (a) a tutor asked a problem-solvingrded question, or gave a problem-solving
oriented assignment, or explanation, and (b) tteetgave a problem-solving oriented response —
see also the example in Table 2. We marked for edoh action which pupil took on the role of
tutor and which pupil(s) assumed the role of tgse Appendix for an example).

The inter-coder reliability was calculated on secordings (approximately 10% of the
total sample) between two observers (the first @uind a second coder, unfamiliar with the
study). For Category 1 the agreement between thectdlers was 83%, and kappa was .73. For
Category 2, the agreement was 76%, and kappa Wa$hé agreement was 72% for Category 3,
and kappa was also .60. For Category 4 (unsoliditdd), the agreement was 88% and kappa
was .76. In a number of cases (5% of all uttergnaes or both of the coders found an utterance
to be impossible to be coded. These utterances reemreved from the dataset for both coders
(pair wise deletion). The second coder, who wasdaio the manipulation, individually scored all
the videotaped peer interactions.

62



Cooperative learning during math lessons in muhin& elementary schools

3.3. Procedure

3.3.1. CL training

During a two-hour workshop the first author exptd the essentials of effective CL to
the teachers and instructed them how to implementie classroom. Subsequently, the teachers
trained their pupils in two lessons how to effeelwwork in groups. In the first lesson general
social CL rules were discussed and practiced. Thelss required pupils to check whether:
“everyone cooperates”, “
and opinions”, and “everyone agrees”. In the @ed lesson more specific CL rules were
discussed and practiced. Adapted from Webb and/&afil994), these rules were about high
quality helping behavior. Regarding receiving hghppils were instructed to (a) ask precise
questions, (b) continue asking in case of ambigsiit(c) think before asking a question, and (d)
ask for help on time. With respect to giving hedppils were instructed to (a) fine-tune the level
of help to the need for help that is being requkdte) give a clear and precise answer, (c) let the
help receiver apply the help that is given, (d)touare to ask if the question for help is unclear,

and (e) give help when needed.

everyone listens to eamther”, “everyone shares their knowledge

3.3.2. CL mathematical curriculum

The CL mathematical curriculum consisted of ninee-bour lessons followed by a
mathematical exam. The teachers in the control itondwere required not to intervene in
pupils’ interactions. They were instructed onlyiriteract with the pupils to tell them to talk less
loudly (and not disturbing other groups), to listeneach other, or to stop making fun of each
other. Teachers in the experimental condition weséucted to stimulate pupils’ solicited high
quality helping behavior, as specified in the sectasson of the CL training, and to promote
their use of general CL rules of the first lesssmauch as possible. Lesson-to-lesson protocols
were used to help the teachers implement CL inr thendition (experimental and control
condition).

The mathematical assignments used in this CL auwie were authentic mathematical
assignments. These are mathematical tasks withroagsinarrative structure and which are
embedded in contexts familiar to the children, sasltalculating the area of classrooms in their
school. They dealt with area, scale, fractionsc@atage, and circle diagrams. All mathematical
assignments were adjusted for CL purposes usifgeatit mathematical assignments from the
regular mathematical curriculum. Pupils worked wo aissignments per lesson.

During two randomly selected lessons — one someaheithe beginning (Lesson 1-5)
and one near the end of the CL curriculum (LessO®h-7video recordings were made of the peer
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interactions in both the experimental and the adntondition. After the CL mathematical
curriculum all pupils individually completed a mathatical exam.

4. Reaults

We start with the manipulation check. Regarding thacher checklist, we found that
teachers in the experimental condition reportedruicing pupils more in the use of helping
behavior throughout the CL curriculut21) = -3.37,p < .005, than the teachers in the control
condition, with a large effect size, Cohed’'s 1.48. Remarkably, no differences were found on
general CL rules and on extent of feedback on therGcess.

Regarding the videotaped teacher-pupils interastiore found that teachers in the
experimental condition elaborated more on the gnagk at the start and the end of the lesson
than teachers in the control conditi®1,6) = -1.78,p < .05, which equates to a moderate effect
size, Cohen’sl = .58. No differences were found for the factor &itivities during group work.

Table 3
Hierarchical regression analysis of pretest math&éo@ score, request for an explanation, conditiand ethnicity

on posttest mathematical performance

Variables B SE 3 T F df AF
Step 1 1, 56
Mathematical pretest .83 13 B5*** 6.33 40.05
Step 2 2,55 5.25
Mathematical pretest .79 13 B2+ 6.22 24.17
Request for explanation -.18 .08 -23* -2.29
Ethnicity .20 .36 .06 .54
Condition A7 .35 .05 49

R2= .42 for Step 1R2= .47 for Step 2AR2= .05 ¢ < .03).
*p<.05, *p<.01, *** p<.001.

4.1. Hypothesis 1
4.1.1. Analyses at the individual level
Hierarchical regression analyses of the perforrman€ the individual pupils were

employed to investigate whether peer tutoring amgh lguality solicited helping behavior
predicted subsequent mathematical performance. pieglictor variables were ethnicity,

64



Cooperative learning during math lessons in muhin& elementary schools

condition, mathematical ability, requests for exjplhons, number of tutor actions provided by
the tutor, number of tutor actions received by thie, high quality help, and high quality

constructive activity. Posttest mathematical peniance was the criterion variable (see Table 3).
The analysis showed that mathematical ability viesrhain predictor of posttest mathematical
performance. Of the other variables entered in Stemathematical ability and requests for

explanations were significant predictors. Requéstsexplanations were negatively associated
with posttest mathematical scores. Remarkably,ugsich of the variables Condition and

Ethnicity in the equation did not significantly e¢igged the explained variance.

In a similar hierarchical regression analysis,which the Number of Tutor Actions
Provided by the Tutor and Number of Tutor ActionscBived by the Tutee instead of Requests
for Explanations were included, only a positiveatiein between Number of Tutor Actions
Provided by the Tutor and posttest mathematicafopmance was found. After Step 2,
mathematical ability and the number of tutor adigrovided by the tutor were positively
predicting posttest mathematical performance (sdBer4).

Table 4

Hierarchical regression analysis of pretest mathéoa score, tutor actions and ethnicity on podttesthematical

performance
Variables B SE 3 T F df AF
Step 1 12.58 1,25
Mathematical pretest .76 22 58** 3.55
Step 2 10.43 2,24 5.84
Mathematical pretest .68 .20 BoY R 3.39
Tutor actions provided by .05 .02 37 2.42
the tutor
Tutor actions received by .05 .05 .18 1.07
the tutee
Ethnicity -1.03 .66 -.29 -.95
Condition -.62 .65 -17 -1.55

R2= .34 for Step 1R2=.47 for Step 2AR2=.13 p < .03).
*p<.05, *p<.01.

4.1.2. Analyses at the group level
We performed analyses at the group level in agngit to corroborate the findings we

found at the individual level. A number of reseansh have suggested that more valid
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conclusions on learning in a social setting cardi@vn when one takes into account multiple
analytical perspectives (e.g., Rogoff, 1995). Daghe small sample size, the relationship of
helping behavior with posttest mathematical pertomoe could not be evaluated with a multi-
level approach. Inspired by earlier studies usirginailar approach (Gillies & Ashman, 2000;
Webb & Farivar, 1994), we conducted analyses atgttoeip level by aggregating individual
scores for each team.

The variable Group Level Tutoring Behavior wasateel as the mean number of tutor
actions provided by the tutors in each group. Téwgable had a severe skewness and kurtosis. A
logarithmic transformation reduced the kurtosis akelwness to a value < 1, which is acceptable
(DeCarlo, 1997). Partial correlations were caladafor requests for explanations and group
level tutoring behavior, corrected for mathematiedility. We found a negative trend for
requests for explanationM(= 1.65,SD = 1.34),r = -.36, p < .08 (two-tailed). No relationship
was found between group level tutoring behavior gudttest mathematical performance.
However, when we selected only those groups witigh number of tutor actions (i.e., at least
one tutor action per group members 10), we did find a positive trend, provided werected
for mathematical abilityNl = .57,SD=.44),r =.63,p < .07 (two-tailed).

4.2. Hypothesis 2

The linguistic proficiency of the immigrant pupi¥gas lower than that of the national
pupils, t(88) = 3.46,p = .001. We explored whether the lower linguistiofigiency of the
immigrant pupils was related to the use of tutdions. We expected that if national pupils
provided more tutor actions than immigrant pupilis would be related to a more limited
linguistic proficiency of immigrant pupils. An indendent sampleistest revealed a significant
effect,t(21) = 2.89,p < .01. A Mann-Whitney test corroborated this fimgliZ(21) = -2.42p <
.02. National pupils who provided tutor actions hadhigher linguistic proficiency than
immigrant tutors.

4.3. Hypothesis 3 and 4

We carried out a 2(condition) x 2(ethnicity) MAN®® to analyze the relationship of
condition with high quality solicited helping beharn Mathematical ability was the covariate.
Additionally, we carried out a regression analysisinvestigate the effect of the interaction
Condition x Mathematical ability and the interacti&thnicity x Mathematical ability on high
quality solicited helping behavior.
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4.3.1. Analyses at the individual level

In the above MANCOVA the dependent variables wkeeseven categories of the coding
scheme (i.e., request for an answer, request fexptanation, low and high quality of provided
help, low and high quality constructive activitydatutor actions).

No main effects were found for condition and etiigj although there was a trend for
condition. We found a 2-way interaction effect floe relation of condition and ethnicity with the
level of verbally provided help, Wilks’ Lambda =9,8F(2, 95) = 5.76,p < .005,#2 = .11.
National pupils in the control condition providedra low quality help than immigrant pupils,
F(1, 38) =4.94p < .04,72 = .12 (see Figure 1). In the experimental conditio such difference
was found. Regarding low and high quality constuwectctivity and tutoring no effects were
found.
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Figure 1.Mean individual low quality help provided by natédrpupils (n= 45) and immigrant pupils_( 56),

corrected for mathematical ability in the contraichthe experimental condition

We conducted a regression analysis to test the admph the Mathematical ability x
Condition and Mathematical ability x Ethnicity indéetions (predictor variables) on the
categories of the coding scheme (criterion vargbldo compensate for effects of multiple
testing, we used a stricter alplsa=.01). No effects were found on the subcategaridgeed for
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Help. In the subcategories of Level of Verbally Wded Help, the interaction Ethnicity X
Mathematical ability explained 17% of the variaédigh quality helpf = -.42,t(43) = -2.79p

< .01 (see Table 5). Immigrant pupils with low neatiatical ability provided more high quality
help than national pupils with a low one. Immigrguipils with medium to high mathematical
ability provided less high quality help than naabpupils with a medium to high one. Regarding
the subcategories of Constructive Activity on therr€nt Problem the interaction of ethnicity
with mathematical ability explained 19% of the aage in low quality constructive activity,=
-.36,1(67) = -3.08,p < .004. Immigrant pupils with low mathematical lakishowed more low
quality constructive activity than the respectivational pupils. In contrast, immigrant pupils
with medium to high mathematical ability showed mtmw quality constructive activity than the
respective national pupils. We found no relatioasueen the aforementioned criterion variables
and tutoring (Category 4).

Table 5
Regression analyses of the interaction of mathealadbility and condition, and of ethnicity and mematical

ability at the individual level on the categoriefstioe coding scheme

Condition x Ethnicity x

Mathematical ability Mathematical ability

Category F df R2 n T B T B
1. Need for help
la. Request for answer 233 2,90 12 92 -2.27 -25 -.83 -.09
1b. Request for explanation 49 2,56 .04 58 15- -.02 -1.09 -.15
2. Verbally provided help
2a. Low quality help 207 2,94 .04 96 -1.94 =21 1.19 -13
2b. High quality help 417 2,41 A7 43 -1.67 225 -2.79%  -42

3. Constructive activity on

current problem

3a. Low quality activity 781 2,65 19 67 -2.39 29. -3.08* -.36

3b. High quality activity 335 2,38 33 40 -2.29 37 -2.03 -.33
4. Tutor actions 90 2,24 A8 26 -21 -.05 .011 -.26
*p<.01l

4.3.2. Analyses at the group level

We investigated whether the interaction effecetbinicity and condition with low quality
help that we found at the individual level was naiimed at the group level. We recoded ethnicity
into a group-level variable: we considered a groagional if there was one or no immigrant
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pupil present and we regarded a group as immigrvaen there was one or no national pupil in
the group. The groups with an even distributiomahigrant and national pupils & 4) were left
out of the group level analyses. We conducted arCAMA analysis in order to examine
whether we could support the two-way interactiofeaf of condition and ethnicity with low
quality help, corrected for mathematical abilityhish we found at the individual level. The
group level analysis corroborated the 2-way intgoaceffect we found at the individual level,
F(1, 18) = 6.63p < .02,4#2 = .27. National groups provided more low qualigigin the control
condition than immigrant groups. We could not confithe relation between mathematical
ability and ethnicity with high quality help andwoquality constructive activity which we found
in the analyses at the individual level.

4.4. Summary of the findings

The frequency of requests for explanations wasaitnegly related to posttest
mathematical performance and the number of tutboras provided by the tutor was positively
related to posttest mathematical performance, hothe individual and the group level. These
findings partly support Hypothesis 1. In additieve found that national pupils provided more
tutor actions than immigrant pupils. This was asged most notably with a lower linguistic
proficiency of immigrant tutors, as Hypothesis 2dicted. Hypothesis 3, however, that predicted
a condition effect on high quality helping behaviwas not verified. Instead there was an
interaction of condition with ethnicity and matheioal ability as Hypothesis 4 predicted.
National pupils in the control condition providedra low quality help than immigrant pupils.
This finding was corroborated at the group levalalyses at the individual level further showed
that, regardless of condition, immigrant pupilshaibw mathematical ability provided more high
quality help and used more low quality constructaéivity than their national counterparts. In
contrast, immigrant pupils with medium to high netfatical ability provided less high quality
help and used less low quality constructive agtithan their national counterparts.

5. Discussion

The finding that the number of tutor actions pdad by the tutor was positively related
to subsequent mathematical performance of the isiiarline with other studies that also pointed
out the significance of peer tutoring in CL (Dur&rMonereo, 2005; Gillies & Ashman, 1997,
2000; Topping, 2005). Topping (2005) suggested fimapeer tutoring to be effective for both
the tutor and the tutee, it has to be stimulatedhieyteacher. However, our instructions to the
teachers specifically targeted the solicited hejgiehaviors and not peer tutoring. On the other
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hand, the study of Duran and Monereo (2005) sugdkat peer tutoring is most successful when
the tutor and tutee interact on an equal or recgirdasis. A stronger relation between peer
tutoring and posttest mathematical performance trfighre been found if the teachers had been
instructed to stimulate reciprocal tutoring.

This study also demonstrated that pupils do neeha be the best in mathematics to be
successful tutors. There is mounting evidencepbat tutoring is most successful when the tutor
and tutee cognitively challenge each other, meathiagtheir cognitive abilities are roughly the
same (Topping, 2005; Topping et al., 2004). The that national pupils assumed the role of
tutor more often might have to do with their higheguistic proficiency. It might also be related
to their willingness to assume the tutor role.

We found no relationship of provided high qualitglp and high quality constructive
activity with subsequent mathematical performarceeason could be a transfer problem. In the
present study, and different from the Webb and btgsbrge (2003) study, the mathematical
posttest contained problems that were meant taffegaht from the type of assignments that the
pupils completed during the CL lessons. Webb andtétgeorge (2003) used a program-
dependent mathematical test, whereas we used amatical test that was more general and
program-independent. A second reason might be gupik of CL experience. Limén (2001)
suggested that minimal prior CL knowledge hampeosiyctive participation in CL. Our study
showed that pupils had minimal experience with &ndwledge of CL. It is possible that the
pupils adopted the solicited low quality helpinghbeior when solving a mathematical
assignment because they were more comfortableitwi@ther studies also reported that teachers
are less successful in increasing high quality inglfppehavior if pupils lack the skills for high
quality peer interactions (Prichard, Stratford, &®& 2006). In addition to a lack of CL
experience, the mathematical tasks may have beencomplex (both linguistically and
mathematically) for the pupils — of whom a sigrafi¢ part had both a linguistic and a
mathematical disadvantage — resulting in a cognitiverload. Research by Pollock, Chandler,
and Sweller (2002) has suggested that pupils wdlotlae necessary skills to solve complex tasks
(i.e., linguistic and mathematical low-achievers) prone to a cognitive overload. These pupils
might be helped more with a highly structured diteaching setting (see also Tesser & ledema,
2001).

Regarding the teacher’s role during CL we founat teachers were unable to stimulate
pupils’ high quality helping behavior, although yhevere successful in reducing low quality
helping behavior. Three reasons are put forware fanr this finding. First, the CL curriculum
was not long enough. Researchers have demonstteedeaching pupils to use high quality
helping behavior is a long-term, time consumingcpss (Cohen, 1994; Webb et al., 2006).
Nevertheless, an earlier study (Webb & Farivar,4)38id reveal that the teachers were able to
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stimulate pupils’ solicited high quality helping Havior on a relatively short term. These
researchers implemented a CL mathematical curmcuhat covered ten weeks and audiotaped
the peer interactions in the eighth week. Thised#ffrom our study, in which we videotaped the
peer interactions of each group twice, the firgrrtbe beginning and the second near the end of
the CL curriculum. We did this in order to gain amnrepresentative picture of the frequency of
the occurrence of the (sub)categories of the codoifgeme. It is plausible that we could not
corroborate Webb and Farivar’s (1994) results beedloe children were not yet familiar with the
use of high quality helping behavior during thetfivideo recording.

Second, teachers in the experimental conditioorted instructing their pupils more in
the use of solicited high quality helping behaviban in the control condition. Nevertheless,
observation of videotaped teacher-pupil interactiogvealed that the teachers only instructed
their pupils in the use of solicited high qualitglping behavior at the beginning and end of the
group work; not during the group work. Why did tteachers not give CL feedback when the
pupils required it? It might be that the teachddsrbt accurately perceive the effectiveness of
their own CL activities. Earlier studies have madrilar suggestions (e.g., Vedder & Veendrick,
2003). Indeed, researchers have suggested thdietsaare not well equipped to implement
effective CL (e.g., Gillies, 2003). It could alse that, although the teachers in this study were
given detailed instructions (both orally and in teem form), individual differences in teaching
style blurred differences between the two condgioRrevious studies have suggested that
teaching style is hard to change (see Gill, Asht&nAlgina, 2004 for a more detailed
discussion), which might well mean that changing teaching style in order to let teachers
implement more effective CL takes longer than théessons this CL curriculum consisted of.

The third reason, which is related to the secomghrds the lack of experience of both the
pupils and the teachers with CL. Webb et al. (2@@i8hted out that pupils tend to copy teacher-
pupil interactions in their own interactions witbllbw group members. When a lack of CL
experience results in the teachers not instrugiugls properly in the use of helping skills and in
giving no example of good practice, pupils areliike model behavior that is poor on examples
of help giving. This might explain why we found ddference between the two conditions both
with respect to the instruction of solicited highatjty help by the teacher and the use of solicited
high quality help by the pupils. The aforementiorfedling suggests that further research is
warranted to investigate how teacher backgroundackeristics (e.g., experience with CL) affect
the effectiveness of their teaching behavior duig

Finally, we found mixed results for the role dficity in helping behavior. We could not
find support for our hypothesis that immigrant psipvith low mathematical ability would use
less high quality helping behavior than the redpeatational pupils. However, we did find that
the immigrant pupils in general incorporated lessrbal helping behavior in their
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communication. These findings are in line with otsieidies suggesting that immigrant pupils are
less actively involved in group work (e.g., Kirchyee, 1993). In our study we found that this
was due most notably to a lower linguistic proficg of immigrant pupils as compared to
national pupils.

5.1. Limitations

It is conceivable that the frequency of high qgwyahelp is higher when the pupils are
accustomed to CL. Thus, if we had videotaped tvgsdas at the end of the CL curriculum we
might have found more pronounced differences irh lggality helping behavior between the
experimental and the control condition. Also, themigrant pupils were overrepresented in the
control condition where in fact they formed the amdy. This might have affected the results,
although it is important to point out here that thmemigrant pupils in the control condition did
not differ from the immigrant pupils in the expeamtal condition with regard to their use of
helping behavior.

5.2. Conclusion

Earlier studies have shown that the stimulatiorhigh quality helping behavior during

CL is associated with higher learning gains. Oudgtsuggests, however, that incorporating high
quality helping behavior in CL not only strains apcognitive capacities, but also places high
demands on teacher behavior. It is recommendeduhat studies implement training programs
that take into account relevant background chamatitss of both pupils and teachers (see also
Webb et al., 2006). Additionally, the data reveaieat, although pupils were not trained in the
use of peer tutoring, there was a positive relabetween peer tutoring and posttest mathematical
performance. This suggests that peer tutoring reguess training than solicited high quality
help and is better suited to augment mathematedbpnance. Moreover, peer tutoring may be
more effective to reduce pupils’ educational disadage.
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Appendix. Example of a coded interaction fragment
Utterance Coded category
Pupil V  O!, can | use your ruler, | don’t have one. Organizational utterance (not
used in the analyses)
Pupil B Sure. Do you know what to do now? This is  Tutoring behavior
8.5 and this is 19, ok? So 8 and a half times 2
is 19. So you have to write 8.5 centimeters
here and 19 here, ok? (shows on work sheet
of V)
Pupil V  Yes, so | have to write here 8.5 centimgeter Low quality constructive
first. activity
Pupil B No! No, don't write. You have to do 8.5 Tutoring behavior
centimeters in length and 19 centimeters in
width.
Pupil V  Yes... (starts calculating) Low quality consitive
activity
Pupil B But not like that! Look like this (writesnahe Tutoring behavior (part 1)
worksheet of V)...
Pupil V  (interrupts B) No but...(unintelligible) Uredr utterance (not coded)
Pupil B ...look 8.5 centimeters. You have to dokeli ~ Tutoring behavior (part 2)*
this, like this (shows by writing on V’s
worksheet)
PupilV  Is8... Low quality constructive
activity
Pupil B No, 8.5. Low quality help
Pupil V. (writes answer down) And this is 10, right?  Need for help
Pupil B No, we don’t have to do that one yet. Just - Low quality help
finish this one. - Organizational utterance (not
used in the analyses)
Pupil A Has everyone finished? Organizationalrattee (not
used in the analyses)
Pupil V  Almost, just filling in the numbers... Organizational utterance (not

used in the analyses)

* Coded as a single tutor action. Although thetfitgor action is interrupted by the tutee, thersthce of the tutee is

unintelligible and the tutor is not distracted hg interruption, continuing the tutor action.
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CHAPTER 4

The effect of teacher stimulation on math-related talk of elementary age pupils
during cooperative learning

Abstract

We investigated whether teachers who encouragdsptmpiuse high-quality helping behavior
(experimental group) during cooperative learning_jGtimulate pupils’ math-related linguistic
proficiency more than teachers who do not stimypatgils’ use of high-quality helping behavior
(control group). We were specifically interesteddifferences between national and immigrant
pupils. Additionally, we studied whether math-rethtinguistic proficiency boosts math post-test
scores. Subjects were a subsample of study 1, pab®elelementary age pupils who were
videotaped while cooperatively working on math gssients.

Math-related linguistic proficiency in general wdmgher in the experimental group.
Furthermore, we found that in the experimental d¢towl immigrant pupils’ use of high-quality
question markers was raised. Interestingly, lowlyauestion markers were negatively related
to math post-test scores, but only for immigrangilsuin the control group. The findings support
the sociocultural assumption that language proficke and learning gains are intertwined and
need to be structured by the teacher.

Key words: Cooperative learning, teacher stimulation, lirsgjai proficiency, immigrant pupils
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1. Introduction

Increasingly, researchers recognize that peeractiens are an essential force that drives
students’ cognitive development in cooperativeresy (CL) settings (e.g. Gillies & Ashman,
2000; 2004; Keefer, Zeitz & Resnick, 2000; Webbriva & Mastergeorge, 2002; Wegerif,
Mercer & Dawes, 1999). Most of the earlier mentais¢éudies have focused on different verbal
aspects of peer interactions to assess its resdiprwith cognitive development. For instance,
Webb et al. (2002) found a positive relationshipween helping behavior and math post-test
scores. On the other hand, Wegerif et al. (1998@ndoevidence for a positive association
between the occurrence of group discussions dyrégy interactions and subsequent cognitive
development. The earlier mentioned researchemeationstrated that there is empirical support
for the idea that peer interactions are relatecognitive growth. However, there are differences
in opinion about which part of the peer interactiprocess positively influences cognitive
development.

From a socio-cultural point of view, linguistic fi@ency is seen as a prerequisite for the
acquisition of cognitive skills in a social leargirtontext. Moreover, some have argued that
cognitive development is mostly shaped by conteecsic factors (e.g. Kumpulainen &
Mutanen, 1999; Rogoff, 1995). One of the most ingoadr context specific factors in the
classroom is the teacher (Cohen, 1994; De la Ma&tait&, 2003; Hoek, Van den Eeden &
Terwel, 1999; Webb & Farivar, 1994). In this studse investigated how the teacher influences
pupils’ linguistic command of math-related conceipta CL setting, and whether this is related
to pupils’ math post-test scores.

1.1. Theoretical underpinning of social learning

The recent surge in studies about CL methods Medrby an increasing interest of
investigators in the context in which individua¢ésin (Kumpulainen & Mutanen, 1999; Lave &
Wenger, 1991; Salomon & Perkins, 1998). Theordticgleaking, several research approaches to
contextual learning might be distinguished, of vishibe traditional CL research and the socio-
cognitive research are two of the most influertti@nches. The main stronghold of the traditional
CL research concerns the assertion that sociahifegais not rewarding in itself but has to be
reinforced by incentives (Slavin, 1996). Motivaidrspecialists have debunked the assumption
that the application of incentives will guaranteewessful CL (for a meta-analysis see Deci,
Koestner & Ryan, 2001). Moreover, these researclfmuad that, especially for pupils in
elementary schools, the provision of verbal as wasltangible rewards might be detrimental to
students’ performance. The emphasis on externanhtnes during CL also seems undesirable
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from a theoretical perspective because it is argthed it only stimulates motivation for
superficial learning (i.e. earning the grade/pags$ive exam), rather than encouraging a drive for
deep-level understanding of the problem-solvingcpss and the learning process itself
(Covington, 2000).

On the other hand, proponents of the socio-cultap@roach argue that CL is successful
by itself, provided that the students are workimgaochallenging task and are of roughly the
same mental age. That is, students should be insdéinee developmental zone, pone of
proximal developmer{ZPD) (Valsiner & Van Der Veer, 2000). When thegppens, students can
benefit from each other by interacting. As sucle $lcio-culturists contend that it is linguistic
interaction that propels cognitive development (Kuilainen & Mutanen, 1999; Valsiner & Van
der Veer, 1993; 2000).

1.2. The role of culture in the sociocultural learg approach

According to the founder of the socio-cultural perstive, Lev Vygotsky, language and
learning are to a large extent intertwined. Heimlggtished two kinds of learning, ‘lower-order
thinking’ and ‘higher-order thinking’ (Valsiner & & Der Veer, 2000). Lower-order, or natural
thinking, entails the skills that are learned nallyr like associative memory and reactive
attention. Higher-order thinking concerns the aatiewonstruction of new skills (called signs) on
the basis of the lower-order skills (for instanearhing to use fractions). The acquisition of
higher-order knowledge must be supervised by ait adpert. This is deemed crucial, since this
supervisor ‘scaffolds’, or supports, the learndaransition from lower-order to higher-order
knowledge. Therefore, Vygotsky defined developmastthe transformation of lower-order
thinking into higher-order thinking, which in higgeption is mediated by the use of signs, most
notably language. Vygotsky argued that verbal adgon is essential for higher-order thinking,
but that it is at the same time limited becauseuttural differences in the content and form of
verbal interaction. This notion is also apparenttle Sapir-Whorf hypothesis, known as
‘linguistic relativity hypothesis’ (Lee, 1997). Lguistic relativity refers to the assertion that in
the ideal learning setting, cultural boundaries hhige overcome by paying attention to the
different cultural perspectives. The Sapir-Whorpbthesis is mentioned here to illustrate that
there is a broad theoretical support for the assethat culture can both aid in and hinder the
learner’s development. Empirical studies have dmrated the assertion that linguistic
proficiency is related to academic development.(eAdpedi & Lord, 2001; Cardelle-Elewar,
1992).
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1.3. Factors that influence CL: empirical evidence

The abovementioned theoretical importance of ioteva as a facilitator of cognitive
development stands in sharp contrast to the irtgbnal methods that are actually used in
everyday classrooms in the Netherlands. That esatrerage classroom is still characterized by
predominantly direct teaching (Veenman & Krol, 1R98Ithough the benefits of CL may be
abundant (e.g. for reviews see Qin, Johnson & Jmhn4996; Rohrbeck, Ginsburg-Block,
Fantuzzo & Miller, 2003), it is less obviousow CL should be implemented to maximize
learning gains. Important factors that influences thffectiveness of CL include teacher
stimulation (Gillies & Ashman, 2000), group compmsi (Oetzel, 2001), prior knowledge of CL
skills (Butler & Kedar, 1990; Gillies & Ashman, 1Bp task structure (Cohen, 1994; Cordova &
Lepper, 1996), and reward structures (Covingtor®02@®lavin, 1996). With respect to teacher
stimulation, it has been found that teachers whmuwate peer interactions boost pupils’
mathematical performance (e.g. Gillies, 2004; DBl#da Benitez, 2003; Webb & Farivar, 1994).
Since the teacher is the most dominant influendberclassroom, we studied his or her effect on
pupils’ linguistic development and math post-tesires.

1.4. Measuring linguistic development

In the research literature, several methods haea bevanced to analyze the linguistic
quality of students’ verbal interactions. We digtilsh two approaches. The first approach is
aimed at the frequency with which students useipeignaling words, like question markers,
conjunctions, and words that are associated witta4iveguistic and mental activities, such as
‘but’ and ‘because’ (Vedder, Kook & Muysken, 1996h the second approach a set of
semantically linked words within a specific contaxé investigated. That is, the focus lies on the
comprehension of figurative speech, also knowrdisris (e.g. Cain, Oakhill & Lemmon, 2005).
In this approach, the degree to which students idikens literally is researched. For instance, a
study might focus on whether pupils understand wien someone ‘hits the road’, this does not
mean that this person is going to punch the roadrdiher that he or she is leaving. Research has
demonstrated that especially linguistically low iaglrs are having difficulties with the correct
interpretation of figurative speech (Levorato & Ciaci, 1995).

In this study we combined elements from both apghea in the context of a math
curriculum. On the one hand, we investigated hasvrttath curriculum influences pupils’ use of
questions markers and conjunctions. On the othed,hae explored how the math curriculum
influenced pupils’ use of math-related idioms. Wgua here that pupils’ understanding of the
mathematical meaning of these particular concepises their math achievement. Following
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Niemi (1996),understandingwas defined here in two different ways. Firstlye wistinguish
semanticunderstanding. We interpret this as the pupilgliek knowledge of the specified math
concepts. That is, correctly verbalizing the ddéiom. Secondly, we distinguisigeneral
understanding, which is a more implicit grasp & tonceptual framework in which the specified
math concepts are embedded. More specifically, rgenmderstanding was interpreted here as
the ‘operationalization’ of the concept in a speotiontext.

1.5. Performance of pupils in Dutch multi-ethnierakentary schools

In the Netherlands many elementary schools havelacutural make up. These schools
are characterized by a high percentage of immigoaptls. On average, throughout the primary
school period, the linguistic performance of imnaigr children is below the national mean. Not
only do teachers have insufficient resources taasjh the highly divergent language abilities
of the pupils, but due to the high communicativgureements of most math curricula, they also
lack the skills to prevent pupils’ math performaricem falling behind when compared to the
national mean. This is translated into a significalisadvantage in math and language
performance of the pupils at the end of elemergahpol (Tesser & ledema, 2001).

Both international and Dutch studies have demotestréhat the social, linguistic, and
mathematical performance of immigrant pupils magfipfrom CL (Cooper & Slavin, 1999; De
Haan en Elbers, 2003; Webb & Farivar, 1994). I fvocess, the teachers play an important
role. Only when they actively stimulate pupils’ peeteractions, pupils’ school performance
might be raised (Webb & Farivar, 1994). Otherwi€&, can even be detrimental to pupils’
school performance (Cohen, 1994). With respecetaling skills, Calderén, Hertz-Lazarowitz,
and Slavin (1998) found that teachers who useduwetsted CL educational program boosted
students’ reading performance more as comparegdohers who led the students fend for
themselves. In addition, a study by Webb and Far{@®94) revealed that teachers who
stimulated pupils’ high-quality helping behaviohéacterized by asking, giving, and applying
explanations) increased the high-quality helpingawgor of immigrant pupils as compared to
teachers who did not stimulate their helping betrawHowever, they did not evaluate whether
the linguistic proficiency of the immigrant pupilgas augmented as a consequence of the more
intensive peer interactions in the experimental dioon (characterized by the teachers’
stimulation of pupils’ use of high-quality helpingehavior). In this study we attempted to
replicate the findings from the study by Calderéale(1998). In addition, we examined whether
teacher stimulation of the pupils’ use of high-dtyahelping behavior augments the linguistic
proficiency of immigrant pupils.
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2. Aims - Hypotheses

In this study we created two conditions to investiggteacher stimulation on the math-related
talk of pupils in multi-ethnic elementary schools, nayneln experimental condition (requiring
the teacher to stimulate pupils’ use of high-qyatielping behavior) and a control condition (in
which the teacher was required to refrain from stating pupils’ use of high-quality helping
behavior). The concrete hypotheses for this stuelew

1. Teachers who stimulate the pupils’ use of high-guaielping behavior (henceforth

experimental condition) raise their math-relatdl taore —i.e., the frequency of question
markers, conjunctions and the quality of mathemahitioms- as compared to a control
condition in which teachers do not stimulate pupite of high-quality helping behavior.

2. The math-related talk of immigrant pupils is raisadre than that of national pupils if

teachers stimulate pupils’ use of high-quality ivegdehavior.

3. Math-related talk is positively related to math tpiest scores.

3. Method
3.1. Sample

The study was carried out in ten fifth grade clasaed draws on the same pupils as
reported in Chapter 2 and 3 -see also paragraplChapter 1 of this thesis, entitle@verview of
the thesis and hypotheseBuring two lessons video recordings were madethaf peer
interactions of 29 teams. From these teams, wetseleéhose of which: a) there were two video
recording episodes, b) assignments of both recgsddealt with comparable math topics. In
addition, video recordings were made of teacheitpoferactions during three lessons. Due to
technical failure, recordings were available ofheigeachers only. In all, 18 recordings of
teacher-pupil interactions were codeable.

As illustrated in Table 1, fifteen groups (mean 484.3 monthsSD 6.3 months) met the
earlier mentioned selection criteria, totaling 58its. In the control condition there were nine
groups, comprising 35 pupils (mean age = 133.4 hgB8D = 5.9; 16 male, 19 female, 8 Dutch,
27 immigrant). There were six groups in the experital condition, comprising 24 pupils (mean
age = 135.5 month§D = 6.9; 12 male, 12 female, 11 Dutch, 13 immigrawtjth respect to
ethnicity, pupils were defined as national whenhbgpiarents were Dutch and defined as
immigrant when one or both parents had a non Dudtionality.

Starting point of all recordings was the instaritat pupils commenced with a new math
assignment. The average length of the videorecgsdivas 941.1 secondS[) = 229.0) and did
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not differ between the experimental and the cordooidition. We also made video recordings of
teacher-pupil interactions during two randomly stdd lessons to check the treatment integrity.

Table 1

Sample characteristics

Group  Number of groups  Number of pupils  Mean &j8) ( Ethnicity Gender

1 9 35 133.4 (5.9) 8 Dutch 16 Male
27 Immigrant 19 Female

2 6 24 135.5 (6.9) 11 Dutch 12 Male

13 Immigrant 12 Female

Total 15 59

3.2. Procedure

The CL curriculum consisted of 11 CL lessons. la finst two CL lessons the teacher
instructed the pupils how to use particular CL sulBhese were ‘everyone cooperates’, ‘everyone
listens to each other’, ‘everyone shares their kadge and opinions’, and ‘checks whether
everyone agrees’, ‘ask precise questions’, ‘comtiasking in case of ambiguities’, ‘think before
asking a question’, ‘ask for help on time’, ‘fin@ning of the level of guidance to the need for
help that is requested’, ‘giving a clear and pre@sswer, ‘ giving the help receiver a chance to
apply the help given’, ‘continuing to ask if theegtion for help is unclear’, and ‘giving help
when needed’. The CL rules were practiced and posted in front of the class. After these two
CL training lessons (similar for both the experitarand the control condition), all pupils
received the math curriculum of nine one-hour Cdstans. Each lesson consisted of two open-
ended authentic math assignments with a narrativetare. All assignments started with an
individual component (to enhance individual accability) followed by a group component.
The curriculum was designed to specifically tarpet concepts of circumference, surface, scale,
fractions, and estimation. After the math less@ugils completed a curriculum dependent math
exam. In all, the length of the CL curriculum aneksix weeks.

3.3. Manipulation
All teachers received a lesson-to-lesson prototbe teachers who were randomly

assigned to the control condition were instructeduide the group work only when pupils: 1)
talked too loudly (disturbed other groups), 2) dmt listen to each other, 3) made fun of each
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other. Teachers in the experimental condition wesructed to structure group work by
stimulating the rules that were posted in frontha class. Additionally, the teachers discussed
the group work with the whole class at the endamheesson or at the beginning of the following
lesson. Finally, pupils in the experimental coraitivere required to fill in checklists on their use
of CL rules during group work.

3.4. Instruments used to test the hypotheses

3.4.1. Coding math-related talk

On the basis of Levorato and Cacciari (1995), Ni¢896) and Vedder et al. (1996), a
coding scheme was developed. In this coding schéimee dimensions were distinguished.
Dimension one consisted of: A) question markerdiatvquestion markers (value 1) and ‘why’
question markers (value 2). B) The application ohjanctions, like ‘because’ and ‘unless’,
which was also scored as a dichotomous variabl@ebsion two concerned the frequency and
quality of understanding of the mathematical cotseégpcale’, ‘surface’, ‘circumference’, and
‘estimation’. For each concept, two levels weretidiggiished: 1) low-level application of the
mathematical concept (inappropriate use of a dedmiverbalization of a math concept only, use
of numbers only), 2) high-level application of a theamatical concept (use of a context
definition, sharing a definition by two pupils, ose of an abstract definition). Dimension three
comprised a dichotomous variable regarding the roenae of a number of mathematical words,
which could enrich the specific problem-solving o (e.g. ‘fraction’, ‘divide’). Two coders
were trained in the scoring procedure. Subsequeribth coders independently coded
approximately 20 percent of the data (six videmréings) to establish the inter-coder reliability.
Three measures of concurrence were used, namelgtdrecoder agreement, Cohen’s kappa and
Krippendorff's alpha (Krippendorff, 2004). Krippenodf's alpha was used for dimension la, 1c
and dimension 3, because Cohen’s kappa might gol@gms when applied to dichotomous data
(Weinberger & Fischer, 2006). Using Krippendorféifpha, not only attention is paid to non-
occurrence (i.e. one of the coders has not givenoae) but also to the co-occurrence of non-
occurring utterances (i.e. agreement between tersdhat a specific utterance does not occur).
For dimension 1a, kappa was .79, Krippendorff'algvas .80, for 1b the inter-coder agreement
was 84%, and Krippendorff's alpha was .62. For disi@n 2, inter-coder agreement was 93%,
Krippendorff's alpha was .62. For dimension 3, irteder agreement was 94%, Krippendorff's
alpha was .93. The second coder, who was blindet@xperimental manipulation, then coded the
remaining part of the recordings.

To code the video recordings, the coders had at theposal comprehensive coding
instructions, the math assignments that the pupdsked on, and a list with all the correct
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problem-solving steps and the right solutions fog aissignments. The video recordings were
coded with the software program Observer 5.0 (N&l@003). With this program it is possible to
mark specific behavioral events or states on alitirae

3.4.2. Prior linguistic proficiency

This test was taken from the national testing ius#j used to assess pupil learning
progress at the elementary school level (Janssewenker & Noteboom, 1996). The scores of the
two dimensions, ‘vocabulary’ and ‘reading compredien’ were averaged into a new variable
labeled linguistic proficiency. The test was takefiore the onset of the CL curriculum.

3.4.3. Prior math knowledge

We used scores from a curriculum independent @3td; Janssen et al., 1996) to assess
whether there were initial differences between tlwe conditions. It is well validated and
reliable, « = .94. CITO is widely used at Dutch elementaryostf to monitor children’s
mathematical progress. Normally, raw scores amstoamed to a standardized 5-points rating
scale ranging from one to five, five being the legih Because some schools only provided
standardized scores, all CITO scores used heretvagrgformed into this 5-points rating scale.

3.4.4. Math post-test

This is an exam (with possible scores ranging frbnto 10) that covered the math
domains that the pupils learned during the CL cutum. A previous study demonstrated that
the curriculum independent math test significactiyrelated with the math post-testz 0.77,p
< 0,001 (Oortwijn, Boekaerts & Vedder, 2005).

3.4.5. Teacher checklist on CL implementation

The teachers completed a checklist at the end efyewther lesson, on which they
indicated on a 4-points Likert-scale (1 = ‘veryawitand 4 = ‘very little’); a) to what extent they
had implemented the CL rules, and b) their teachicyities during the last CL lesson. The
items of the checklist corresponded to the CL uwttons in the lesson-to-lesson protocol for the
experimental condition.

3.4.6. Videotaped teacher-pupil interactions

All teachers were videotaped during two, randos#iected, lessons. The teachers were
not told in advance which CL lessons we would vidpe. All recordings were rated by two
independent scorers, one of whom was double blndhé experimental manipulation. The
coders filled in a coding scheme of 14 items. Angipal component analysis with varimax
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rotation was applied; 62 % of the variance wasarpld. All factor loadings were .50 or higher.
The first factor (6 items, Cronbachis= .71) concerned whole-class reflection on theigraork
(e.g., “Did the teacher reflect on group perforroarn the prior lesson?””). The second factor (8
items, Cronbach’s, = .86) regarded the teacher’s activities durirgdroup work (e.g., “Did the
teacher encourage group members to ask each aibstians?”). The items were rated on 3-
point Likert-scale (1 = ‘little’ and 3 = ‘often’)The inter-coder reliability (calculated over two
recordings, approximately ten percent of the totahber) was satisfactory: for Factor 1 kappa =
.73 and for Factor 2 kappa = .62.

4. Reaults

4.1 Preliminary analyses

4.1.1. Differences between conditions in math gteteores and linguistic proficiency

An independent sample T-test taken prior to thecGiriculum revealed that the average
scores of the pupils on the math pretest did niéérdbetween the two conditions. Pupils in the
experimental condition had a higher score (mea®,23® = .69) on the test of linguistic
proficiency than pupils in the control conditiondam 2.40SD = .83),t(57) = -2.24,p < .02,
Cohen’sd = .60.

4.1.2. Teacher checklist on CL implementation

An independent samples T-test showed that teacinethie experimental condition
reported instructing pupils significantly more hetuse of helping skill¢(21) = -3.37 p < .005,
Cohen’sd = 1.48, than the teachers in the control condita differences were found on the
dimensions ‘general social rules’ and ‘extent @dieack on the group process’ between the two
conditions.

4.1.3. Videotaped teacher-pupils interactions

An independent samples T-test on the dimensionslavblass reflection on group work’
and ‘feedback on group work during CL’ was perfodnélthough the samples were small,
homogeneity of variance did not differ between thw conditions. Also, the data were not
significantly skewed and had no significant kursog\nalysis of the coded lessons showed that
teachers in the experimental condition reflectedenum the group work at the start or end of the
CL lessons than teachers in the control conditid®) = -1.78p < .05, Cohen’sl = .58. For the
dimension ‘feedback on group work during CL’, néfetiences between the two conditions were
found.
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Table 2

Relationship of group (experimental or control citiath) with linguistic performance

Dimensions of the linguistic  Mean experimental Mean control SS Df MS F n?
coding scheme condition SD) condition D)

High-quality question markers  8.20 (2.87) 1.43).30 69 44 69 9.33%* .18
Low-quality question markers  17.80 (2.65) 14.43¢4. .65 54 .65 10.34*** .16
Conjunctions 6.20 (1.28) 1.71 (.29) 53 34 53 450 .12
Low-level math understanding  3.40 (1.44) 2.29 (.47) 10 16 .10 1.78 .10
Mathematical words 5.40 (1.44) 2.86 (.59) 1.76 42.761 15.56*** .27

*p< .05, *p<.01, ** p<.005.
4.2. Main analyses

4.2.1. Hypothesis 1: Relationship of teacher stanoih with math-relatedalk

Since the data were substantially skewed, and twvaie a significant heterogeneity of
variance between the conditions, the data werdedtasing the formula LG10(X) (See also
Tabachnick & Fidell, 2001). With respect to dimemstwo, only attention was paid to the use of
low-level mathematical concepts (66 of the 204 lechbdtterances, 3.2 %), since only a negligible
number of all utterances were related to high-lemathematical concepts (7 of the 2041 coded
utterances). After this, univariate analyses ofat@nce were executed for the relationship of the
independent variables, ‘condition’ and ‘ethnicityith each of the dependent variables ‘high-
qguality question markers’, ‘low-quality question mkers’, ‘conjunctions’, ‘low-level
understanding of math concepts’ and ‘use of matlieaiavords’. ‘Linguistic proficiency’ was
the covariate.

The analyses yielded the following results (seel@&). There were significant main
effects for ‘condition’ with ‘high-quality questiomarkers’,F(1,44) = 9.33p < .005 K2 = .18],
which explained 18% of the variance, ‘low-qualityegtion markers’(1,54) = 10.34p < .003
[#? = .16], explaining 16% of the variance, ‘conjuant’, F(1,34) = 4.50p < .05 2 = .12],
which explained 12% of the variance, and ‘use ofh@aatical wordsF(1,42) = 15.56p < .001
[#? = .27], explaining 27% of the variance.

4.2.2. Hypothesis 2: Interaction of condition anlrecity with math-related talk

The analyses revealed a significant two-way inteyaceffect for ‘high-quality question
markers’,F(1,44) = 5.11p < .03 |2 = .10], explaining 10% of the found variance (Eegure 1).
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Because of the small sample size, a Mann-Whitndgdt) was carried out to cross-validate the
finding. This test also showed a significant effé@9) = -2.41,p < .02. Figure 1 illustrates that
immigrant pupils displayed more high-quality questimarkers in the experimental condition
(mean 9.64SD = 6.00) than immigrant pupils in the control cdrah (mean 3.67SD = 2.15),
F(1,29) = 18.80p < .001 K2 = .39], explaining 39% of the variance. On thieeothand, national
pupils did not display a higher frequency of highatity question markers in the experimental
condition than in the control condition. Furthermoimmigrant pupils in the experimental
condition uttered significantly more high-qualityegtion markers (mean 9.64D = 6.00) than
national pupils in the experimental condition (m&a80,SD = 2.26),F(1,18) = 14.35p < 0.001

[#?2 = .44], explaining 44% of the variance.
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Figure 1 Interaction of group (experimental or control aition) and ethnicity with the number of high-qtgli
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4.2.3 Math-related talk and math post-test scores

Partial correlations were calculated to assessrelaionship between ‘math post-test
scores’ with ‘high-quality question markers’, ‘loguality question markers’, ‘conjunctions’,
‘low-level understanding of math concepts’ and ‘usie mathematical words’. ‘Linguistic
proficiency’ served as control variable. The analyhowed that for immigrant pupils in general
the frequency with which they made use of low-gyajuestion markers was negatively related
to math post-test scoresz= -.40,p < .02. However, a further exploration revealed toaually
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the relationship was only significant in the cohtoondition,r = -.45,p < .03, not in the
experimental conditiorr, = .12,p = .71. This provides indirect support for our hipsis, which
asserted that the quality of question markers énetkperimental condition positively influenced
math post-test scores.

4.3 Summary of findings

In this study an answer was sought on the questiwther teacher stimulation of pupils’
high-quality helping behavior during a CL curricodunfluences pupils’ math-related talk. More
specifically, we were interested to find out to Wwheatent teacher stimulation of pupils’ high-
quality helping behavior is related to the usemécdfic question markers, conjunctions, and the
use of mathematical concepts and words. Also, watedato know whether this relationship is
moderated by ethnicity. Finally, we examined whetihe use of math-related talk is related to
math post-test scores.

The results show that the use of both high and-doality question markers, of
conjunctions, and of mathematical words was stitedlanore in the experimental condition than
in the control condition. Furthermore, there wasrderaction between the condition pupils were
in, their ethnicity, and their use of high-qualgyestion markers. That is, immigrant pupils used
more high-quality question markers in the experitakoondition than in the control condition.
Finally, we found evidence that the frequency withich immigrant pupils in the control
condition verbalized low-quality question markeraswinversely related to their math post-test
scores.

5. Discussion

In this study we investigated to what extent thacker's stimulation of pupils’ high-
quality helping behavior is related to the usep#dfic question markers, conjunctions, and use
of mathematical concepts and words. Also, we studikether this relationship is moderated by
ethnicity. Finally, we examined whether the usenudth-related talk of immigrant pupils is
related to their subsequent math performance. €Balts show that pupils used more high-
quality and low-quality question markers, conjuaos, and mathematical words in the
experimental condition than pupils in the contrehdition. Furthermore, there was an interaction
between the condition pupils were in, their ethgjcand their use of high-quality question
markers. That is, immigrant pupils used more highhty question markers in the experimental
condition than pupils in the control condition. Noch effect occurred for national pupils.
Finally, we found evidence that the frequency withich pupils in the control condition

91



Math-related talk of elementary age pupils duringperative learning

verbalized low-quality question markers was invigrseelated to their subsequent math
performance, but only for the immigrant pupils.

The teachers’ efforts to stimulate pupils to gived aeceive help positively affected
pupils’ use of math-related words, questions -bdtigh-quality and low-quality-, and
conjunctions. These results extend earlier findimogn other studies (Webb & Farivar, 1994;
Webb et al., 2002). Additionally, we found that psipvhose high-quality helping behavior was
not stimulated tended to stick to a basic levepeér interactions, characterized by low-quality
question markers. The use of low-quality questiarkars was most detrimental for immigrant
pupils, whose posttest math performance was neggiivfluenced by it.

No teacher effect on pupils’ use of mathematicaints was demonstrated. Possibly this
was due to the overall low use of mathematical ndioby the pupils. Two reasons are put
forward here for the possible low use of matheraftidioms by the pupils. The first is
methodological: the inclusion criteria for mathertat idiom were too rigid. Although pupils
frequently verbalized a numerical rule without refece to a mathematical concept, these
verbalizations usually were too ambiguous to malaeite coding possible. For instance, pupils
frequently multiplied two numbers while working @nea and scale problems. Nevertheless, it
was sometimes unclear whether they were (incoyectliculating the scale, or whether they
were calculating an area.

The second reason put forward here is that pupdgust not accustomed to explicitly
labelling the mathematical operation when referringa specific math concept in their peer
interactions. This can not be caused by inexpeeiemith the use of such concepts, since the
pupils did make frequent use of other math-relaidll, like mathematical words. Another
explanation is suggested by Cain et al. (2005) wigued that there are two approaches to
understanding idioms: through semantic analysisyomaking use of the context. Perhaps the
pupils in our study, although they did make useth@d context in order to work with the
mathematical idioms, had difficulty verbalizing itigit knowledge. This was noticeable on a
number of recordings. In some groups, differentilsugimultaneously used definitions of both
area and circumference when interacting about lwogalculate the area of a classroom, without
correcting each other. This suggests that, in site shared understanding of the mathematical
concept, evidenced by correct mathematical solstiguipils still seemed to have problems to
relate this implicit knowledge to the right matheioa idiom.

As mentioned before, pupils in the experimentalditbon used both more low and high-
quality question markers than pupils in the contooindition. How might this apparent
contradiction be explained? Two possible explamatiare discussed here. The first explanation
is that the higher frequency of high-quality quastmarkers neutralized the adverse effect of the
low-quality question markers. Although not directblated to post test math performance, the
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high-quality question markers could have influendkd relationship of low-quality question
markers with posttest math performance. Therelage body of literature which suggests that
high-quality questioning is positively related ®aining gains (Fantuzzo, Riggio, Connelly, &
Dimeff, 1989; King, 2002). A larger sample might f@gjuired to replicate the positive effect of
high-quality question markers with subsequent perémce.

A second possible explanation is that a functiaditierentiation occurred: it might be
that in the experimental condition, the low-qualgyestion markers were used more for the
management of the group’s CL process and the higttitg question markers were used more for
the math-related problem solving process. Thermidirect evidence for this, but the results did
show that pupils used more mathematical wordserettperimental condition as compared to the
control condition. This suggests that the pupilshie experimental condition talked more about
math.

5.1. Limitations

Two limitations are mentioned here. First of atle tsample size is relatively small. A
larger sample is needed to corroborate the findregsrted in this paper. Secondly, there were
more immigrant pupils in the control condition tharthe experimental condition. This may have
distorted some of our findings.

5.2. Conclusion

There is a growing understanding that it is impalssio separate linguistic development
from other types of development (e.g. KumpulainenMutanen, 1999; Van Der Veer &
Valsiner, 2000). This is reminiscent of the soclamal approach, which states that language and
learning are intertwined. Moreover, high order kiexge will only occur in a social learning
context, as a result of interaction with other hems, under the supervision of an adult expert
(Van Der Veer & Valsiner, 2000). In line with thisur study suggests that the CL context
requires the presence of a supervisor or teachasupport the pupils’ development of math-
related talk. Furthermore, the study implies that this supervision to be most effective, it is
advisable that teachers pay attention not onlyuigilg’ cognitive development, but also to their
development of high-quality helping behavior. Pspithose high-quality peer interactions are
not stimulated resort to low-quality interactiontpans and their subsequent performance might
be hindered.
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CHAPTER S5

The impact of a cooperative learning curriculum on pupils’ social status
development and interethnic bias at multi-ethnic elementary schools

Abstract

In this study we investigated popularity and peredi non-cooperativeness in multi-ethnic
elementary schools. Subjects were a subsampleiady 4t 94 Pupils (26 teams) from five multi-

ethnic elementary schools participated in a struetucooperative learning (SCL) curriculum of

11 lessons. Both the teachers and pupils had mr gnowledge of CL skills. The results show
that SCL time increased popularity and decreasedgiged non-cooperativeness across ethnic
background. In addition, prior knowledge of CL Ekienhanced the popularity of immigrant

pupils and decreased differences in perceived mmperativeness between immigrant and
national pupils. Importantly, SCL time only raisedpularity and decreased perceived non-
cooperativeness within ethnically heterogeneousmgearhis last result extends the notion that
enduring interethnic contact is fruitful for intehaic friendships.

Key words. cooperative learning experience; popularity; pefed non-cooperativeness;
interethnic bias; multi-ethnic elementary schools
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1. Introduction

Research revealed that the segregation of groupeeakes the intergroup relations
(Sherif, White & Harvey, 1955). Bettencourt, Do@harlton and Hume (2001) and Dembo and
McAuliffe (1987) showed that merperceptionof distinguishable groups suffices to increase
both intragroup cooperation andtergroup competition. Various studies have demonstrtiat
ethnicity is one of the most powerful facilitatoo$ the perception of distinguishable groups
(Garza & Santos, 1991; Kirchmeyer, 1993; Nessddiass, Griffiths & Durkin, 2003) and is
related to social status differences (e.g., Warrdmpnson, Maruyama & Johnson, 1985). In this
study we use the term interethnic bias to refaitications in which individuals favor people with
the same ethnicity over people with a differentéity.

Most of the studies into interethnic bias havenbe&rried out in an experimental setting
with adult subjects. Phinney, Ferguson, and Ta897{) argued that - although experimental
research has provided important insights - the e¢ballenge lies in the reduction of interethnic
bias in the educational setting. In a similar v&@ixon, Durrheim, and Tredoux (2005) stated that
there is a gap between interethnic bias as measardtie experimental setting and how
interethnic bias is measured in the field (e.ganneducational setting). We agree that interethnic
bias in an educational setting demands more stieatiention. In the Netherlands, interethnic
bias occurs on a daily basis in a great numberuwfi+®thnic schools, most of which are located
in the densely populated Western part of the cgu(®ijsberts, 2004). One of the major
challenges these schools face is how to promaadship and cooperation among students with
different ethnic backgrounds. Gijsberts (2004) easuted that the incline in the last decades in
the number of immigrants has been accompanieddrgased segregation, especially in the large
cities. Increased segregation in urban areas islespread phenomenon that takes place in many
countries, like the USA (see for a recent studyel®h & Richeson, 2005) and Great Britain
(Dixon et al., 2005). This phenomenon calls foeeesh into interethnic bias in the multi-ethnic
setting. A number of researchers have claimed ititatethnic exposure time is an effective
means to decrease interethnic bias (e.g., Elletb&as, 2004; McGlothlin & Killen, 2005). One
aim of this study is to extend these claims. Oudgiffers from the studies of Eller and Abrams
and McGlothlin and Killen on two grounds. Firstlyhe two earlier mentioned studies
investigated interethnic bias by assessing frieipdsiwe studied interethnic bias by measuring
interethnic popularity and perceived interethniotoooperativeness. Secondly, we investigated
interethnic bias in a structured cooperative lesgr{iSCL) setting rather than in a direct teaching
setting. A SCL setting is defined here as an edurtalt method in which pupils are placed in
small groups (typically tetrads), and work on assignts that invite them to work together, and
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have been trained how to give and receive verbhd, Hellowing Webb and her colleagues
(Webb & Farivar, 1994; Webb, Troper & Fall, 1995).

In addition to interethnic bias, we studied howSL experience is related to a change in
the intragroup social status (as measured with lpopy and perceived non-cooperativeness).
Several studies have found positive relations betmtane spent in a SCL setting and intragroup
cooperation (Gillies & Ashman, 1997; Johnson & Jwm 1994) and popularity (Wright,
Giammarino & Parad, 1986).

In the remainder of this introduction we presem tontact hypothesis as our theoretical
framework, explore to what extent this hypothesisupported by earlier studies in naturalistic
educational settings, and explain how we investidj@tin this study.

1.1. Theoretical background: The intergroup contagbothesis

Allport (1954) proposed the intergroup contact Hjesis to explain interethnic bias. The
contact hypothesis states that grouping people avitrent ethnic backgrounds is not enough to
oppose bias. Interethnic bias will only be courdevehen four criteria are met. These are:
cooperation instead of competition, equal statosyraon goals, and support of authorities and
institutions (Allport, 1954; Van Dick et al., 20044 meta-analysis carried out by Pettigrew and
Tropp (2006) provided support for the importancethad four criteria as specified by Allport.
However, Pettigrew and Tropp also demonstratedtiieafour earlier mentioned criteria are not
essential for a reduction in interethnic bias. Ratlheir presence facilitates positive interethnic
relations. Pettigrew and Tropp asserted that itoisthe presence of the four conditions, but the
exposure time to ethnically distinct groups thaessential for a decrease in bias. That is, the
more people from different ethnic groups get towreach other, the more they are inclined to
like each other. As such, the contact hypothesistéspreted as a longitudinal model, in which a
fifth criterion, the opportunity to let people bese friends, is the core feature (see also
Pettigrew, 1998). Other studies have found sudpothis notion (e.g., Eller & Abrams, 2004).

1.2. Operationalizing interethnic bias

In the preceding section we mentioned that mostistuinvestigated interethnic bias by
asking pupils whether or not they think they candmee friends with someone from a different
ethnic background (e.g. McGlothlin & Killen, 2003)ew studies have investigated interethnic
bias in a multicultural SCL context (e.g. SlavinGboper, 1999), Warring et al. (1985) did show
that SCL intensified the number of interethnic \dtgs of pupils (school-related activities or
activities at home). Johnson, Johnson, and Tiffd®84) demonstrated that SCL strengthened
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interethnic acceptation and support. Little is knoabout the influence of SCL experiences on
the perceived within teams interethnic non-coopezatss and popularity. This is remarkable
since the perception of having cooperative and [aopieam peers is likely to affect group
productivity (Gillies & Ashman, 1997; Johnson & Jslon, 1994).

1.2.1. Popularity

Popularity isusually measured by asking pupils to nominate tipogals in the classroom
whom they like most and least. The popularity statfi a given student is then calculated by
subtracting the standardized unpopular scores fthen standardized popular scores. This
nomination method has some drawbacks. Firstly, soesearchers maintain that the use of
nominations gives a distorted impression of pugatgpularity status, since pupils most often only
think about who they like most (for a discussior 8éaassen & Verschueren, 2005). Secondly,
there is evidence to suggest that what researciedirse as popularity is not the same as what
pupils understand it to be: that is, the traditlan@erationalization of popularity is argued tokac
ecological validity (see KoSir & Rk, 2005 and Babad, 2001 for a more detailed d&son).
Babad argued that the ‘classic’ method to inferypaity from pupils’ ratings about which peers
they like the most is an indirect measure, sindg tre pupils’ personal liking and disliking of
classroom peers is measured. He proposes a mewt dird valid measure of popularity status,
which Babad coined judgmental sociometry. Judgniesdeiometry refers to the procedure in
which pupils are asked to nominate those classrpeers whom they perceive to be the most
representative of a social construct. Babad’s studygested that assessing the degree to which
pupils are seen as well liked by everyone is a malie operationalization of popularity.

An American study by Coie, Dodge, and Copotelli§2P suggested that immigrant
students in general are less popular than whitdgsimce they form a minority group (see also
Kistner, Metzler, Gatlin & Risi, 1993). We argueathwith prolonged exposure to SCL the
popularity of immigrant pupils increases as comgdoethat of national pupils.

1.2.2. Perceived non-cooperativeness

This is another way to assess interethnic biasil$age asked to nominate team members
whom they perceive to be non-cooperative during SRésearch has shown that SCL time is
positively related to a rise in pupils’ cooperatiess (Gillies & Ashman, 1997; Johnson &
Johnson, 1994). An American study by Hallinan amax&ira (1987) demonstrated that black
pupils were more positive towards other pupils heit team than were white pupils. Other
studies have revealed that a SCL experience cast bloe popularity of immigrant pupils and
decrease the difference between national and inmamigpupils regarding their interethnic
cooperativeness (e.g., Slavin & Cooper, 1999).
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2. Hypotheses

On the basis of the preceding section, we tesethggotheses in this paper. Firstly, we
attempt to corroborate the findings of other redeers (e.g., Gillies & Ashman, 1997, and
Wright, Giammarino & Parad, 1986) that SCL timepissitively related to pupils’ perceived
popularity and negatively related to pupils’ peveei non-cooperativeness. Secondly, based on
Slavin and Cooper’s (1999) study we hypothesizedHaCL experience augments the popularity
of immigrant pupils and decreases the differencgenceived non-cooperativeness between
national and immigrant pupils. Thirdly, we hypotizesthat a SCL experience heightens the
popularity within ethnically heterogeneous teamd lnvers the perceived non-cooperativeness.
In order to do so we contrast ethnically heterogesgeams and ethnically homogeneous teams.
A difference between these two types of teamsfidarivhether or not the salience of ethnicity
diminishes as a function of SCL time. We hypothedlmat popularity increases as a function of
SCL time whereas perceived non-cooperativenessdses as a function of SCL time. This
holds in the ethnically heterogeneous teams only.

3. Method

3.1. Sample

A SCL curriculum of 11 lessons was carried outhe 6th grade of five multi-ethnic
elementary classrooms (i.e. classes with more 2886 immigrant pupils). The first two lessons
of this curriculum covered a SCL training in whighpils were instructed in the use of basic SCL
rules and helping behavior. During lesson thred opupils worked in teams on math group
assignments. 26 Teams participated in this studwsisting of three to four pupils each,
amassing 94 pupils (10-12 years old; 43 natioraipgmigrant pupils; 51 boys and 43 girls). See
Table 1 for an overview. This sample reported hgesvs from the same sample as Chapter 2, 3
and 4 -see also paragraph 5 of Chapter 1 of tksigh entitled:Overview of the thesis and
hypothesesThe teams consisted of pupils with comparableherattical and linguistic skills
(determined on the basis of class grades) and reitighly the same age. 18 Teams were
heterogeneous in ethnicity and eight teams wereolgemeous in ethnicity (either all national
pupils, or either all immigrant pupils). The compios of the teams remained fixed throughout
the SCL curriculum. All teachers indicated implerieg a direct teaching method. Additionally,
both the teachers and their pupils reported to naverior knowledge of CL skills.
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Table 1

Sample characteristics and scores on the socialistauestionnaire

Ethnicity Number Gender Popularitat Popularityat Perceived non- Perceived non-
of T1(SD T2 (SD cooperativeness cooperativeness
teamst atT1 8D at T2 8D
National: 43 Boys: 25 20.48 (12.51) 23.65 .49 (.60) .19 (.28)
Girls: 18 (11.80)

Immigrant: 51 Boys: 26 18.56 (11.54) 19.75 .19 (.31) .10 (.19)
Girls: 25 (11.74)

Total 26

3.2. Instrumentation

3.2.1. Popularity

The popularity scale was filled in twice by all flspat the start of the SCL curriculum
(T1) and at the end (T2). Pupils were requiredatie their team members as perceived by the
whole class on the behavioral characteristic:Well liked by everyone”. Scores were averaged
per pupil, excluding their own scores.

Assessment of the psychometric properties of ingnts that aim to measure popularity
is notoriously difficult (for a discussion see Ter£2000). A great many studies use multiple
measurements of popularity, as is the case inrgept study. A compelling question regarding
multiple measurements is whether the test-retesilgy is satisfactory. That is, whether
students’ scores at the second measurement ofgrdgudan be accurately predicted on the basis
of the scores obtained at the first measurement.eXtensive literature review by Cilessen,
Bukowski, and Haselager (2000) found that popuylarétegories showed satisfactory short-term
stability. In addition, Jiang and Cilessen (2008ndnstrated in a meta-analysis that continuous
popularity inventories (like popularity) also hageod test-retest reliability and are more stabile
than categorical types of popularity classification

3.2.2. Perceived non-cooperativeness

From lesson four onwards pupils filled in a chestkéit the end of every lesson about how
well they implemented basic SCL rules and ruleggimng and receiving help that they were
taught in a SCL training that preceded the SCL neathiculum (see alsBrocedurg. All pupils
completed eight checklists. The pupils were reguae this checklist to nominate team members
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who did not implement the SCL rules by writing dotlve name(s) of these team members. For
every lesson we recorded the number of times tipafpd was nominated as non-cooperative by
his or her team peers.

3.3. Procedure

The SCL curriculum consisted of 11 lessons, oner leach. The five participating
teachers were first instructed by the first autinoa mini workshop of two hours how to teach in
a SCL setting. Then the teachers taught the pupiés for effective SCL in a training of two
lessons. In lesson 1 basic rules of SCL were inited to the pupils (“everyone cooperates”,
“everyone listens to each other”, “everyone slsatteeir knowledge and opinions”, and “check
whether everyone agrees”). These rules were petiin an exercise, requiring pupils to build a
bridge between their tables that could bear a swailjht. In lesson 2, pupils were taught rules
about giving and receiving help, which were adagteth studies carried out by Webb and her
colleagues (Webb & Farivar, 1994; Webb et al., J998Bese rules included for example “ask
precise questions” and “give help when neede8tibsequently, pupils practiced the SCL rules
in a cooperative math assignment. During lessomethio 11, pupils completed similar
cooperative math assignments in fixed teams, uadpervision of the teacher. In each lesson
two authentic math assignments with a common th@e, the zoo) had to be solved by the
pupils. Authentic math assignments are mathematisiis with a strong narrative structure that
are embedded in contexts familiar to the childred 8 which multiple solutions are possible.
We used these assignments because research hasstlated that assignments with multiple
solutions stimulate pupils’ motivation to cooperdégeg., Chizhik, 2001; Cohen, 1994). Pupils
were assured that their job consisted of understgndther than completing the assignments.

3.4. Analytical perspective

The hypothesis that SCL time is positively relatedoupils’ popularity and negatively
related to pupils’ perceived non-cooperativenesanalyzed individually. Nevertheless, since
individual scores are not truly independent froncheather in a SCL setting, an explorative
analysis of the relationship of SCL time with pagitly and perceived non-cooperativeness at the
group level is also incorporated. We performed ysed at the group level in an attempt to
corroborate the findings we found at the individlalel. Due to the small sample size, the
relationship of helping behavior with math post-&sores can not be evaluated with a multilevel
approach. Inspired by earlier studies using a amaipproach (Gillies & Ashman, 2000; Webb &
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Farivar, 1994), we conducted analyses at the gtewgl by aggregating individual scores for
each team. Because of the small sample size, rempé#iic tests were carried out.

The hypothesis that SCL time only affects poptyaaind perceived non-cooperativeness
within ethnically heterogeneous teams is analyzeéteagroup level. Due to the fact that the data
are non-parametric and the number of teams in tbgept study is too small to accommodate a
repeated measures design, we analyzed the effé@Cbftime on popularity for homogeneous
and heterogeneous teams separately, using non-gai@tests.

4. Results
4.1. Preliminary analyses

A Pearson’s correlation test revealed that thers m@ statistically reliable correlation
between the averaged perceived non-cooperativamelsgopularity.

4.2. Main results

4.2.1. Hypothesis 1

With respect to popularity, we found that pupilsngelly rated their fellow team
members as more popular at the end of the SCLoalurn, Wilks’ F(1,93) = 5.37p < .03,#2 =
.06. Regarding perceived non-cooperativeness, wedfdhat the frequency with which pupils
nominated fellow team members as non-cooperatigeedsed as a function of SCL time, Wilks’
F(7,87) =5.63p <.001,72 = .31.

Analysis at the group leveRegarding popularity, we found that SCL time puasly
influenced the popularity scores of teard§26) = -2.07,p < .04. Thus, team members gave
higher scores to each other at the end of the S@ficalum as compared to the start of the SCL
curriculum. With respect to the Perceived non-coaipeeness, we combined the nominations on
the checklists to create three new group-levelaldes: T1 (averaged nomination on the first
three measurements), T2 (averaged nomination orfoimth to sixth measurement) and T3
(averaged nomination for the last three measureshpeAt Friedman test showed that the non-
cooperativeness nominations decreased as a furaftione, y3(26) = 10.64df = 2,p < .006.

4.2.2. Hypothesis 2

With respect to popularity, a paired samples tesealed an effect for national pupils,
Wilks’ F(1,50) = 4.86p < .04,5#2 = .09. National pupils were liked more at the efdhe SCL
curriculum than at the beginning. No such effecused for immigrant pupils.
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Regarding the perceived non-cooperativeness, aategpeneasures test was performed
with ethnicity as independent variable and nomoratifrom the perceived non-cooperativeness
checklist as dependent variable (T1 to T8). Thdyamarevealed a significant effect, Wilks’
F(7,84) = 2.50,p < .03,#2 = .17. The difference between national and imnmgnaupils in
perceived non-cooperativeness decreased as adunnatiSCL time. The difference between
national and immigrant pupils was significant a #tart of the SCL curriculuni(92) = 2.97p <
.005, with national pupils receiving more non-caapi@eness nominations than immigrant
pupils. At the end of the curriculum, the differenioetween the perceived non-cooperativeness
nominations of national pupils and immigrant pup#as no longer significant(92) = 1.75p >
.08. National and immigrant pupils both became muweperative in the perception of their
fellow team members, but the perceived non-cooperatss of national pupils decreased more
quickly than that of immigrant pupils.

4.2.3. Hypothesis 3

Ethnicity of each team was recoded into (1) homeges (all pupils national or all pupils
immigrant), and (2) heterogeneous (one or more gramit pupils combined with national
pupils).

Regarding popularity, we found a trend in favoroofr hypothesis that the popularity
within ethnically heterogeneous teams is higheghatend of the SCL curriculum as compared to
the start of the CL curriculunZ(18) = -1.86,p < .07. No effect of SCL time on the popularity
within ethnically homogeneous teams was fout{8) = -.56,p > .57.

With respect to perceived non-cooperativeness, iadifian test revealed that the
ethnically heterogeneous teams perceived less oopecativeness in their team at the end of the
SCL curriculum than at the beginning%(18) = 11.29,df = 2, p < .005. For ethnically
homogeneous teams the perceived non-cooperativditesst change as a function of SCL time,
x4(8) =.96,df =2,p> .61.

4.3. Summary of findings

In this study we investigated the development @érethnic bias among pupils from
multi-ethnic elementary schools during a SCL cuition. We hypothesized that the time team
members spent working in their team is positivedlated to their popularity and negatively
related to their perceived non-cooperativenessfiiktber hypothesized that SCL time increases
popularity and levels off the difference in peravnon-cooperativeness between national and
immigrant pupils. Lastly, we expected that SCL timereases the popularity and lowered the
perceived non-cooperativeness within ethnicallyetegeneous teams, but not within ethnically
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homogeneous teams. The results show that SCL tingenented the popularity scores and
decreased non-cooperativeness nominations botheaindividual and the group level. At the
individual level we found that the SCL curriculumgamented the popularity of immigrant pupils
and decreased the difference in perceived non-catpeness between national and immigrant
pupils. The perceived non-cooperativeness of natipapils showed a steeper decrease than that
of immigrant pupils. Lastly, SCL time lowered thesrpeived non-cooperativeness within
ethnically heterogeneous teams and tended to ipettha popularity.

5. Discussion

The finding that pupils rated their fellow team ni®rs as more popular and cooperative
with increasing SCL time is in accordance with iearfindings (Gillies & Ashman, 1997;
Johnson & Johnson, 1994; Wright et al., 1986). &hesdings highlight the positive impact of
SCL on pupils’ social status. There is a wholerstraf research that suggests that SCL is a more
effective teaching method than direct teaching, axdy regarding social skills, but also with
respect to academic performance (for overviews@eae Johnson & Johnson, 1995; Rohrbeck,
Ginsburg-Block, Fantuzzo & Miller, 2003).

Implementing SCL on a regular basis was a new éxpeg for both the teachers and the
pupils who participated in this study. Nevertheletbss study shows that SCL can decrease
interethnic bias in multi-ethnic teams even withnimal prior knowledge of CL skills. The
results demonstrate that there was a steady decliteam members’ perception of the non-
cooperativeness of pupils with a different ethiieiith increasing SCL time. Even more positive
effects of SCL on interethnic relations are to bgeeted with more experience in, and
knowledge of, SCL.

We found that national pupils were perceived tarimee popular at the end of the SCL
curriculum. Additionally, the perceived cooperatiess of national pupils increased more
quickly than that of the immigrant pupils: they wenated as less cooperative at the start of the
SCL curriculum. This finding relates to the suggasbf Oetzler (1998) that national pupils have
more difficulty to work in teams, possibly becaubkey have a more individualistic learning
style. This is also in keeping with the findingsHdllinan and Teixeira (1987), who found that
black pupils in the USA had a generally friendigtitude towards other pupils in their team than
had national pupils. Our study suggests that SChemences can counter the tendency of
national pupils to work alone.

The results further showed that composing multiret teams is more effective for the
reduction of interethnic bias than composing etallychomogeneous teams: only in the multi-
ethnic teams did the popularity increase and thegpeed non-cooperativeness decrease with
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more CL experiences. These results confirm theseevicontact hypothesis, as proposed by
Pettigrew (1998), that the development of interetifiendship reduces interethnic bias. We

showed that not only friendship intensifies withcreasing exposure to an ethnically

heterogeneous group, but also that the interetlpmpularity and perceived interethnic

cooperativeness are boosted with increased expbosgeThis finding needs to be qualified with

regard to the term ‘ethnicity’. A study by Kistnet al. (1993) asserted that research into
interethnic bias in multicultural classrooms showtd only focus on the students’ ethnic status in
terms of majority or minority per se, but thatlg@necessitates a focus on the relative majority /
minority ratio in a specific classroom. In this pest, Bellmore, Witkow, Graham, and Juvonen
(2004) provided evidence that pupils’ relative éthstatus is related to maladjustment: pupils
who were a majority in their class but a minority the society showed more maladaptive
behavior than pupils who were a minority both ir ttlassroom and the society. Since the
number of multi-ethnic schools where the majorityhe pupils has an immigrant background is
on the rise (Gijsberts, 2004), this assertion isob@ng increasingly more important in the

educational setting.

5.1. Conclusion

Allport’s contact hypothesis has been criticizedastaining too many ‘exceptions to the
rule’. That is, research has revealed many qualjfyionditions that have obscured the originally
transparent hypothesis (Dixon et al., 2005; ElleAl&rams, 2004). Also, the contact hypothesis
does not explain why and how cooperation, equaustacommon goals, and support of
authorities and institutions decrease bias; it a@dgcribes when it does so (Pettigrew, 1998). Our
study suggests that Pettigrew’s (1998) longitudimaérpretation of the contact hypothesis
provides a better explanation for the interethmés lin ethnically diverse classrooms. In addition,
our findings show that SCL may provide a solutionitterethnic problems at multi-ethnic
elementary schools.
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CHAPTER 6

General conclusion and discussion
1. Introduction

In this thesis we carried out a study into the @ffeness of a CL math curriculum.
Following Webb and Palincsar (1996), we distingagshfour domains as regards the
effectiveness of CL. We investigated the impadieather stimulation and two pupil background
characteristics (ethnicity and prior knowledge) math post-test scores and motivation for CL
(Chapter 2), helping behavior (Chapter 3), anddistic proficiency (Chapter 4) of 10-12 year
old pupils from multi-ethnic classrooms. In Chapberwe studied how pupils’ experience with
CL influenced their popularity and perceived nomperativeness in general and how the CL
experience affected ethnic differences in popylaahd perceived non-cooperativeness in
particular. We start this concluding chapter bilg the findings from the four different studies
and extracting their key conclusions. Subsequenittydiscuss the implications of these findings
for multicultural elementary schools.

1.1 The hypotheses put to the test

The hypotheses that were investigated are depictEgjure 2, Chapter 1. The first set of
relations we investigated concerns the relationgigveen teacher stimulation and the pupils’
math post-test scores and motivation for CL. Irtipalar, we examined how these relationships
were affected by pupils’ ethnicity and their prinowledge (both mathematically and
linguistically). We hypothesized that teacher station (experimental condition) raises the
pupils’ math post-test scores more when compardtig¢acontrol condition (where pupils were
left to fend for themselves), especially the matistgest scores of pupils with low prior math
knowledge and of immigrant pupils. We found partiahfirmation for this hypothesis: the math
post-test scores of the pupils in the experimeotaidition were raised when compared with
pupils’ math post-test scores in the control caaditHowever, this only applied to the national
pupils: the immigrant pupils did not have highertimgains in the experimental condition when
compared with the control condition. This findingndlicts with Webb and Farivar'§1994)
conclusion that immigrant pupils whose high-qualitglping behavior is stimulated achieve
higher learning gains, when compared with pupiloséhhigh-quality helping behavior is not
stimulated. In line with Gillies and Ashman (2008 did demonstrate that teams with low prior
math knowledge had higher math post-test scorethanexperimental condition. We further
hypothesized that pupils in the experimental coonliare more motivated to cooperate than are
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their counterparts in the control condition, espkgiimmigrant pupils and the pupils with low
prior math knowledge. The results were not cledr¥{e found that immigrant pupils with low
prior math knowledge whose high-quality helping éabr was stimulated were more motivated
to cooperate, which is in line with studies by Jatm and Johnson (2003) and Gillies and
Ashman (1997). Unexpectedly, the immigrant pupilthvinigh prior math knowledge reported
higher motivation to cooperate in the control cdiodi compared with their counterparts in the
experimental condition. Post hoc analyses suggdsi@idthese pupils were linguistically less
proficient, when compared with the national pumiigh high prior math knowledge. This might
have undermined their motivation to work in a Clitisg where the pupils were required to
participate actively in productive peer discussions

In the second set of hypotheses we examined tHaygoithe verbal helping behavior of
the pupils. We hypothesized that high-quality hajpbehavior (both solicited and unsolicited
helping behavior) is positively related to learniggins. The data revealed that unsolicited
helping behavior (tutoring behavior) was positivetyated to learning gains. This is in line with
Topping (2005). The tutors were responsible for plositive effect of tutoring behavior on
learning gains. We did not corroborate the findin§8Vebb and Mastergeorge (2003) who found
a positive relationship between high-quality hefal &igh-quality help application with learning
gains. Remarkably, we found a negative relationslgpween asking for an explanation and
learning gains. We further hypothesized that a ipssadvantage of national over immigrant
pupils in the use of tutoring behavior and highiguaolicited verbal helping behavior is related
to more limited linguistic proficiency of immigrargupils. This explorative hypothesis was
supported by the data: National pupils providedertator actions than immigrant pupils and this
was associated with lower linguistic proficiency @hmigrant pupils. Additionally, we
hypothesized that pupils in the experimental cooliuse more high-quality solicited verbal
helping behavior than the pupils in the control dibon. We found no support for this
hypothesis: There was no difference in pupils’ asligh-quality helping behavior between the
experimental condition and the control conditiohislfinding does not match with earlier studies
that have suggested that stimulating pupils’ hightdy helping behavior augments high-quality
helping behavior (Fuchs, Fuchs, Kazdan & Allen, 999 he last hypothesis in the second set
stated that immigrant pupils and pupils with lowopmath knowledge display more high-quality
helping behavior in the experimental condition cameol with the control condition.
Furthermore, national pupils with low prior mathokviedge were hypothesized to display more
high-quality helping behavior in the experimentahdition as compared to immigrant pupils
with low prior math knowledge. The data did not o the hypothesis: Pupils with low prior
math knowledge and immigrant pupils did not displagre high-quality helping behavior in the
experimental condition than in the control conditiarhus, we could not corroborate earlier
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findings of Gillies and Ashman (1997; 2000) and Welmd Farivar (1994). We did find that the
national pupils in the control condition made mose of low-quality helping behavior compared
with the experimental condition.

The third set of hypotheses regarded the impacteather stimulation and pupils’
ethnicity on their math-related linguistic profinigy. Firstly, we hypothesized that the pupils’
math-related linguistic proficiency is positivelglated to their math post-test scores. The data
revealed a negative relation between the matheetlimbguistic proficiency and the math post-
test scores for immigrant pupils in the control dition, which is tentative support for the
hypothesis. This finding is in line with other sieslthat have found that linguistic proficiency is
related to academic development (e.g., Abedi & Lo&D01; Cardelle-Elewar, 1992).
Furthermore, we hypothesized that the pupils’ niathted linguistic proficiency is higher in the
experimental condition than in the control conditid he data supported this hypothesis, which is
in line with earlier studies, like the study by @alon et al. (1998). We also hypothesized that the
math-related linguistic proficiency of immigrant gis in the experimental condition is
stimulated more than that of national pupils in éxperimental condition. Indeed, we found that
the peer talk of immigrant pupils in the experinartondition was characterized by a higher
math-related linguistic proficiency as comparethi peer talk of immigrant pupils in the control
condition. This finding extends the findings by Vednd Farivar's (1994) study, which showed
that teachers who stimulated the pupils’ use oh4ggality helping behavior augmented the
high-quality helping behavior and math gains of iigmant pupils.

The fourth set of hypotheses concerned the effie@loexperience on pupils’ popularity
and perceived non-cooperativeness. We hypothesieedhe team members’ popularity ratings
increase and their perceived non-cooperativenes®akes in function of the time pupils spend
working in their team. This hypothesis was confidm@upils perceived their fellow team
members to be more popular and less non-cooperativee end of the CL curriculum than at the
beginning of the CL curriculum. This result confgnfindings from earlier studies that have
demonstrated that experience in CL strengthengtregroup relations (Furrer & Skinner, 2003;
Gillies & Ashman, 1997; Johnson & Johnson, 1994;gity Giammarino & Parad, 1986).
Furthermore, we hypothesized that the popularityinmiigrant pupils is increased and their
perceived non-cooperativeness decreased afterexgrience. The data confirmed the first part
of the hypothesis regarding the popularity andIpatipported the second part regarding the
perceived non-cooperativeness. In line with Levgpkan, and Patrick (2004) and Prater, Bruhl,
and Serna (1998) we found that the perceived nopamativeness of immigrant pupils decreased
as a function of CL time. Unexpectedly, we foundttthe positive effect of CL time on the
perceived non-cooperativeness was larger for naltipuapils than for immigrant pupils. Finally,
we hypothesized that the popularity of the ethihychéterogeneous teams is stimulated and the
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perceived non-cooperativeness is decreased by aeXperience. The data supported this
hypothesis: We found that CL time decreased thecgps¥d non-cooperativeness within

ethnically heterogeneous teams and there was d fogna positive effect of CL time on the

popularity within ethnically heterogeneous teamisede findings extend the results from earlier
studies that have demonstrated the positive efie@L time on interethnic friendships (e.g.,

Slavin & Cooper, 1999).

2. General discussion

The following conclusions are drawn from the earfientioned findings: 1) the pupils’
use of high-quality helping behavior needs to beesuised by the teacher to guarantee
successful CL, 2) a CL experience strengthens gugnkial and academic performance, 3) there
is a discrepancy between teachers’ self-reportédber and observed teacher stimulation, 4)
ethnic background alone is not enough to prediciasand academic performance in CL, and 5)
heterogeneous grouping positively impacts on itieie relations. Below, these conclusions are
discussed in more detail.

2.1. Pupils’ use of high-quality helping behavioeenls to be supervised by the teacher to
guarantee successful CL

Whereas Webb and Farivar (1994) found that stirmgapupils’ use of high-quality
helping behavior increased the performance of imamipupils, we found that the national
pupils displayed higher learning gains as compdcethe immigrant pupils. We found that
immigrant pupils were less motivated to cooperatdhie experimental condition than in the
control condition. Why? In Chapter 3 we showed thanigrant pupils were less active during
CL in terms of team conversations in the experimlenbndition. We also showed both in
Chapters 2 and 3 that the linguistic performancenohigrant pupils was lower than that of the
national pupils. Thus, limited linguistic proficieyymay be argued to be the reason for the fact
that immigrant pupils did not perform better in theperimental condition. Webb and Farivar
(1994) did not report the linguistic proficiencytbe immigrant pupils in their study. Perhaps this
is because they did not score lower than the naitjoupils.

With respect to pupils’ use of helping behaviora@ter 2 and 3 showed that the teachers
did not adequately stimulate pupils’ high-qualigling behavior in the experimental condition.
Thus, pupils did not learn to use more high-qualtiglping behavior, which may also be an
explanation why we did not find a positive relatioetween pupils’ high-quality helping behavior
and their math post-test scores. The fact thathtaccould not stimulate pupils’ high-quality
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helping behavior is reminiscent of Webb, Nemer, &adl's (2006) study, which showed that
pupils tend to mimic the behavior that the teactieplays. Nevertheless, the teachers in the
experimental condition were able to decrease pusis of low-quality helping behavior (giving
answers only) when compared with the control caowlit Webb et al. (2006) provided an
explanation for this finding. They suggested thesichers are more inclined to use corrective
feedback in their teacher-student interactionsrdu€L, because they are more familiar with this
type of interaction. Consequently, they are effecin reducing this type of helping behavior in
the pupil teams when asked to do so (as was tleeicdlse experimental condition).

2.2. CL experiences strengthen pupils’ social acald@mic performance

Two reasons are put forward here to explain thexpimenon that teacher stimulation did
not result in more use of high-quality helping baba by the pupils. The first is that the CL
curriculum was too short for the pupils to integrtte high-quality helping behavior in their peer
interactions. Other studies have demonstrated @latexperience of the pupils enhances
academic performance (e.g., Gillies & Ashman, 199RAe majority of the pupils in the sample
had no prior knowledge of CL skills. If the pupiisthe experimental condition had been more
experienced in CL, the difference in the qualityhelping behavior between the pupils in the
experimental condition and the pupils in the cdnt@ndition might have been more striking.
Nevertheless, the CL curriculum was long enougbriiog about a positive change in the pupils’
social status and skills. This suggests that tlesgarce of high-quality helping behavior is not
required to increase social status and skills.dditeon to the relative short duration of the CL
curriculum, another reason for the fact that tleehers could not boost the high-quality helping
behavior of the pupils may be the minimal prior Wedge of CL skills and CL training of the
participating teachers. Gillies (2003) suggested thost teachers lack the skills to implement CL
successfully. It is likely that it was a lack ofd#mledge on the part of the teachers about how to
stimulate pupils’ use of high-quality helping belwag that hindered the use of high-quality
helping behavior by the pupils. The fact that thachers brought down the frequency of pupils’
use of low-quality helping behavior (asking for amess, and giving outcomes only) indicates that
teachers can influence pupils’ helping behavioairelatively short time. Teachers with more
experience in teaching pupils how to use high-gqudielping behavior might have induced an
advantage in high-quality helping behavior in thepeximental condition over the control
condition. The assertion that the teachers lackednecessary CL experience necessitates a
qualification of the theoretical model as proposedChapter 1, Figure 2. In addition to the
pupils’ prior knowledge of CL skills, we contendaththe prior knowledge of CL skills of the
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teacher is of equal importance. To test this, turki studies a closer look at the teacher’ prior
knowledge of CL skills is warranted (see also Webal., 2006).

2.3. Discrepancy between teachers’ self-reportdthisior and the observed teacher stimulation

In Chapters 2, 3, and 4 we manipulated teacherudiion during CL by creating an
experimental and a control condition. To ascertalrether the experimental and the control
condition actually differed with respect to teachsmulation, we checked the treatment
integrity. Teacher stimulation was assessed in ways. Firstly, teachers were required to
indicate on a series of checklists how much thédiytifiey were stimulating pupils’ high-quality
helping behavior. Secondly, the degree to whichtdashers encouraged pupils’ high-quality
helping behavior was judged by the researcher anddependent observer by coding a number
of videotaped CL lessons. The treatment integtigck revealed an interesting fact. The teachers
reported implementing more high-quality helpinghe experimental condition during CL when
compared with the control condition. On the othandy the two observers judged the teachers as
using more whole-class reflections after the grawgpk in the experimental condition compared
with the control condition. This finding supportsgetexplanation that the teachers did not have
the know-how to successfully stimulate pupils’ asénigh-quality helping behavior. This result
reflects findings from earlier studies (Sharan, @9%¥edder & Veendrick, 2003), which
suggested that there is a difference between whahers think they are capable of and what they
are actually doing. The fact that the teachers wetebservably stimulating pupils’ high-quality
helping behavior during group work coincides witte tfinding that there was no difference
between the experimental and the control condiigth respect to pupils’ use of high-quality
helping behavior.

2.4. Ethnicity alone is not enough to predict sbaiad academic performance in CL

In this thesis we found evidence that prior matbwdedge and linguistic proficiency are
better predictors of math post-test scores and-gighity helping behavior than ethnicity.
Regarding linguistic proficiency, Chapters 2 andsi®wed that the immigrant pupils were
considerably less linguistically proficient thantinaal pupils. We suggest that the limited
linguistic proficiency of immigrant pupils inhibitetheir active participation in the team. This
suggestion is based on the following two finding$:in Chapter 2 we showed that a lower
motivation for CL of immigrant pupils with high mraprior math knowledge in the experimental
condition was associated with a more limited lisgjai proficiency as compared to national
pupils with high prior math knowledge, and 2) inapker 3 we found that the degree to which
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immigrant pupils assumed the role of tutor dependédeast in part on their linguistic
proficiency.

In addition to linguistic proficiency, prior matm&wledge was the second contributor to
differences between national and immigrant pupilsnath post-test scores and helping behavior.
Chapter 2 showed that national teams with highrpriath knowledge had higher math scores in
the experimental condition than national teams wWath prior math knowledge. On the other
hand, the math scores of immigrant teams with lpigor math knowledge did not differ from
immigrant teams with low prior math knowledge ir texperimental condition. Furthermore, in
Chapter 3 we found that immigrant pupils with mexdlito-high prior math knowledge gave less
high-quality help and displayed less low-qualitynstvuctive activity than national pupils with
medium-to-high prior math knowledge. We argued tag finding is related to the poorer
linguistic proficiency of the immigrant pupils. Tlequirement in the experimental condition to
use specific high-quality helping behavior in pgk hindered the performance of the immigrant
pupils with medium-to-high prior math knowledge amdermined their motivation for CL. In
the control condition they were not restricted iy avay and thus had a higher motivation for
CL. The opposite applied to immigrant pupils wittwl prior math knowledge. They had higher
scores and higher CL motivation in the experimentaidition than in the control condition,
although their linguistic proficiency was not highéhan that of the immigrant pupils with
medium-to-high prior math knowledge. It could battthe immigrant pupils with low prior math
knowledge were simply not able to comprehend tlsggament on their own, in contrast to the
immigrant pupils with medium-to-high prior math kmiedge.

2.5. Ethnic heterogeneous grouping positively é$federethnic relations

In Chapter 5 we showed that the perceived non-gatipeness is decreased and the
popularity of ethnically heterogeneous teams iseased after a CL experience. This finding
confirms Pettigrew’s assertion that interethnicsbia reduced after prolonged interethnic
exposure only. We assessed interethnic bias withestionnaire on social status and skills, not
by measuring friendships. Other studies have redetiiat a CL experience affects interethnic
social status development in the same manner aéfatts the development of interethnic
friendships (e.g., Warring, Johnson, Maruyama &n3olm, 1985). Thus, prolonged contact of
team members with different ethnic backgroundslifates the interethnic friendships and
consequently lowers the interethnic bias in theaens.
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3. Limitations and guidelinesfor futureresearch

This thesis had a number of limitations that needo¢ taken into account in future
studies. First of all, as stated before, the Clriculum was probably too short to find differences
in the application of high-quality helping behaviwy both the teachers and the pupils. Practical
constraints were responsible for the length of @Ge curriculum. Most notably the
implementation of a longer, more intensive investimn was prevented by the limited time that
the teachers had at their disposal and the higlkleant they experienced, particularly in multi-
ethnic schools (Tesser & ledema, 2001). We condtlr @ther researchers (Cohen, 1994; Webb
et al., 2006) that effective CL is a long-term @e& it needs to be implemented over an
extended time to assess its full effectiveness.eNbeless, the gains in the pupils’ social skills
and status as well as math and linguistic perfooaam the short term testify to its potential.

A second limitation regards the small sample dage to this, multi-level analyses were
not performed as they would have provided inaceurasults. Therefore, we analyzed the
findings both at the individual level and at thartelevel by aggregating the individual variables.
In any case larger samples are advisable to apptelyranalyze the effectiveness of group work.
However, this is only half of the story: the ottalf concerns randomization procedures. In this
thesis, randomization was implemented at the dassrlevel. We were of the opinion that the
limited resources of the teachers (time, prior kisolge of CL skills) would make it difficult to
let them randomly apply structured or unstructuf@d to the different teams within their
classroom. Randomization at the team level woutdbgioly have decreased the chance of having
a biased sample.

A third limitation regards the term ‘ethnicity’. Atudy by Kistner et al. (1993) asserted
that research into interethnic bias in multicultuwlassrooms should not only focus on ethnic
status in terms of majority or minority per se, laigo required that attention should be paid to
the relative majority / minority ratio in a specifclassroom. We only measured ethnicity as a
dichotomous variable. In future studies it wouldnbere informative to use both pupils’ ethnicity
in the classroom and the society at large. Furtbegima number of Dutch studies have revealed
that there are a number of academically distinglohethnic groups in the Netherlands (Tesser
& ledema, 2001). Thus, it would be interesting iwestigate the impact of CL on pupils with
different ethnic backgrounds.

The fourth limitation regards the assessment oftdaeher background characteristics.
We randomly assigned the teachers to either théraloor the experimental condition. After
being assigned, a workshop was held to instructtéaehers how to carry out effective CL
without regard to their teaching styles. We did adéquately control for the teaching style that
teachers used prior to the CL curriculum. Earlesearch has suggested that teaching style is
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hard to change (Gill, Ashton, and Algina, 2004; Wedt al., 2006). The study of Webb et al.
(2006) resembles the CL study carried out in thésis. They introduced CL to teachers who had
no prior knowledge of CL skills and instructed thémtarget the high-quality helping behavior
of their pupils (10 to 12 year olds). Their rest®wed that after an intensive training, the peer
interactions were characterized predominantly hy-dmality helping behavior -instead of high-
quality helping behavior. These researchers coeduthat teachers need specific training in
questioning students and subsequently how to usestiidents’ feedback to guide their joint
problem-solving process. This is in keeping withr 6adings: that teachers themselves need to
learn how to ask and give high-quality feedbaclokeeteaching their pupils in the use of high-
quality helping behavior. Thus, we recommend thdtture studies more attention is paid to the
teaching style and what aspects of the teachifg sged to be revised to assure that the group
work is best served.
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Samenvatting

Hoe kan de leerkracht het leerproces van leerlingdans een cooperatief leren (CL)
curriculum op multiculturele basisscholen optimaien? Moet de leerkracht de leerlingen zoveel
mogelijk aansturen bij het groepswerken, of zet jdésruimte geven zelfstandig te werken? In dit
proefschrift is getracht een antwoord te vindendege maatschappelijk relevante vraag. We
hebben dit gedaan door één grote studie uit teeworaar de effectiviteit van gestructureerde
versus ongestructureerde CL. Gestructureerde Cldtwer opgevat als een onderwijsvorm
waarbij de leerkracht het verbale hulpgedrag vamgehdwaliteit van de leerlingen -
medeleerlingen vragen om uitleg, uitleg geven aadeteerlingen en het toepassen van de
gekregen uitleg- zoveel mogelijk stimuleert (expemtele conditie). We contrasteerden deze
vorm van CL met een ongestructureerde vorm van Waarin de leerkrachten zich zo min
mogelijk bemoeiden met het verbale hulpgedrag \eerlihgen (controle conditie). Klassen
werden random toegewezen aan €én van beide canditie

Om de effectiviteit van gestructureerde CL vasstlen werden vier sets hypotheses
geformuleerd. De eerste set had betrekking op ddemgische leerwinst van leerlingen. Er werd
onderzocht of leerlingen meer leerwinst boektenneger gemotiveerd waren om samen te
werken in de experimentele conditie dan leerlingede controle conditie. Daarbij verwachtten
we dat allochtone leerlingen en leerlingen met wemekenkundige voorkennis meer leerwinst
zouden boeken en een hogere CL motivatie zouddrehah de experimentele conditie dan in de
controle conditie.

De tweede set betrof de kwaliteit van het verbalpdedrag van de leerlingen. Er werd
onderzocht of leerlingen in de experimentele camdmeer verbaal hulpgedrag van hoge
kwaliteit in hun interacties zouden laten zien dnleerlingen die meer gebruikmaakten van
hulpgedrag van hoge kwaliteit ook meer leerwinsudam boeken. Hierbij werd specifiek
bekeken of allochtone leerlingen en leerlingen wihig rekenkundige voorkennis meer verbaal
hulpgedrag van hoge kwaliteit hadden in de experigie conditie dan in de controle conditie.

De derde set had betrekking op de kwaliteit vanrbkenkundige taalgebruik van de
leerlingen. Er werd onderzocht of het rekenkundagdgebruik van leerlingen positief samenhing
met hun rekenprestaties, of de leerkracht het gelwan rekenkundige taal door de leerlingen
zou kunnen bevorderen en of allochtone leerlingegermmvooruitgang in hun rekenkundige
taalgebruik zouden kunnen boeken dan nationalérigen.

De vierde set hypothesen tenslotte betrof de ok®likg van hun sociale status en
sociale vaardigheden. Er werd onderzocht wat déoéavvan CL ervaring is op de sociale
statusontwikkeling (gemeten als populariteit en ngaaomen cotperatief gedrag) van leerlingen
en hoe de ervaring met CL de interetnische relaig@svioedt.
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Om eerdergenoemde onderzoeksvragen te onderzoelked ®en CL curriculum
ontwikkeld voor groep 7 leerlingen. CL wordt hiepgevat als een onderwijsvorm waarin
leerlingen in kleine groepen zelfstandig werken eam duidelijk omschreven groepstaak, zonder
directe begeleiding van de leerkracht. De basisr Vot CL curriculum was een bestaand
rekenprogramma, te weten Pluspunt. Er werd gekgmen een rekencurriculum, omdat het bij
rekenen relatief gemakkelijk is om opgaven te @edtie leerlingen aanmoedigen om samen te
werken. In de Pluspunt-lesmethode wordt gebruikgdmavan realistische rekenopgaven,
hetgeen betekent dat de rekenopdrachten uit devepgagebed zijn in concrete contexten die
bekend zijn bij de leerlingen. Er werden 19 rekgyayen aangepast voor het CL curriculum;
daarnaast werd een rekentoets ontwikkeld op basisdeze 19 rekenopgaven. De leerlingen
moesten per les 2 rekenopgaven maken: De duureta@lhcurriculum was 9 lessen. Hiernaast
werd 1 rekenopgave gebruikt als oefening in eenti@lning van 2 lessen die de leerlingen
kregen voorafgaande aan het CL curriculum en wazgirde vaardigheden voor effectief CL
werd uitgelegd. Na afloop van het CL curriculum ktaa alle leerlingen individueel een
rekentoets.

Voor de dataverzameling werd een groot aantal schaterst aangeschreven en
vervolgens gebeld. Uiteindelijk namen 10 leerkranhdeel aan het onderzoek (met in totaal 172
leerlingen onder hun hoede). Vanwege praktischenmgingen vond de dataverzameling plaats
in twee ronden. De gegevens werden verzameld nretvesgenlijst over de motivatie van
leerlingen om samen te werken, CITO toetsgegevaiee( de onderdelen ‘rekenen algemeen’,
‘begrijpend lezen’ en ‘woordenschat’), afname mitddgoep 7, een rekentoets gebaseerd op de
opgaven uit het CL curriculum en een sociale statagenlijst. Leerlingen werden op basis van
de nationaliteit van hun ouders bestempeld alscaton (€één of beide ouders van Nederlandse
komaf), of als allochtoon (beide ouders van allonoktafkomst).

Met betrekking tot de eerste set hypothesen latemedultaten zien dat de autochtone
leerlingen meer leerwinst boekten in de experiment®nditie, vergeleken met de controle
conditie. Verder bleek dat teams met voornamelifxchtone leerlingen alleen beter scoorden in
de experimentele conditie indien zij laag tot geteld presteerden op rekengebied:
Hoogpresterende allochtone teams scoorden betdr aontrole conditie. Bovendien was de CL
motivatie van de hoogpresterende allochtone teagey lin de experimentele conditie dan in de
controle conditie. We vonden aanwijzingen dat hat tlat de rekenwinst van allochtone
leerlingen in de experimentele conditie niet hoges dan die van allochtone leerlingen in de
controle conditie te maken had met een beperksaedardigheid van de allochtone leerlingen
ten opzichte van de autochtone leerlingen. Door leeperktere taalvaardigheid voelden de
allochtone leerlingen zich wellicht minder op huentak in de experimentele conditie, die werd
gekenmerkt door een actieve stimulatie van hunaterhulpgedrag van hoge kwaliteit. In het

124



Cooperative learning during math lessons in muhin& elementary schools

verlengde hiervan suggereren de resultaten dat elgerktere taalvaardigheid van de
hoogpresterende allochtone leerlingen een verljddm zijn voor een lagere CL motivatie in de
experimentele conditie dan in de controle condiiet feit dat ze verplicht werden om verbaal
hulpgedrag van hoge kwaliteit in hun interactiesntiegreren kan hun motivatie om actief te
participeren in hun team hebben ondermijnd, meinalisect gevolg dat hun leerwinst niet hoger
was dan die van de allochtone leerlingen in derotetonditie.

Wat betreft de tweede set hypothesen, waarin dditkiaszan het verbale hulpgedrag
werd onderzocht, stelden we vast dat de leerkraahitet succesvol waren in het verhogen van
het hoge kwaliteit hulpgedrag van de leerlingenamael in het verminderen van het lage
kwaliteit hulpgedrag, vooral dat van de autochtéeerlingen. Daarnaast vonden we dat het
gebruik van hulpgedrag van hoge kwaliteit door liegen positief samenhing met hun
rekenwinst en dat de allochtone leerlingen in hgéraeen minder hulp gaven dan autochtone
leerlingen: dit was gerelateerd aan een beperkaateaardigheid van allochtone leerlingen. Het
feit dat de leerkrachten niet bij machte warenhudpgedrag van hoge kwaliteit van de leerlingen
te stimuleren werd toegeschreven aan het feit dait wan de tien leerkrachten geen ervaring
hadden met het implementeren van effectief CL. fidiétdat de leerkrachten wel in staat waren
de frequentie te verlagen waarmee leerlingen vétinapgedrag van lage kwaliteit hanteerden
geeft aan dat de leerkrachten wel degelijk hetdrdpag van leerlingen konden beinvioeden op
relatief korte termijn. Indien de leerkrachten meevaring hadden in het stimuleren van het
hulpgedrag van hoge kwaliteit van de leerlingem @as er wellicht wel een verschil tussen de
experimentele en de controle conditie opgetredanfaveure van de experimentele conditie.

Met betrekking tot de derde set hypothesen, beimd# de rekenkundige taalvaardigheid
van de leerlingen, werden alle veronderstellingeotegdeels bevestigd: We vonden dat de
leerlingen een hogere kwaliteit van rekenkundidgetaruik hadden indien de leerkrachten hun
gebruik van verbaal hulpgedrag van hoge kwalitanmnaoedigden en dat voor de allochtone
leerlingen de toename in rekenkundig taalgebruikdén experimentele ten opzichte van de
controle conditie groter was dan voor de autochtm®zlingen. Bovendien vonden we een
verband tussen rekenkundig taalgebruik en rekemwimear alleen voor de allochtone leerlingen:
een lage kwaliteit van rekenkundig taalgebruik dalbochtone leerlingen hing negatief samen
met hun rekenwinst. Opvallend was dat het rekenigendaalgebruik van leerlingen in de
experimentele conditie zowel meer taalkundige efgerevan lage kwaliteit als hoge kwaliteit
omvatte. Kortom, er werd meer gepraat in de expartale conditie. Een verklaring hiervoor kan
zZijn dat er in de experimentele conditie een déferatie optrad in het taalgebruik: de taalkundige
elementen van lage kwaliteit hadden betrekking ogamisatorische zaken (bijvoorbeeld het
verdelen van taken; wie doet wat) en de taalkundigmenten van hoge kwaliteit werden ingezet
om gezamenlijk de rekenopdrachten op te lossen.
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Tenslotte vonden we ter beantwoording van de vieglehypothesen, die betrekking
hadden op de ontwikkeling van sociale status emluaardigheden, dat ervaring met CL de
algehele sociale status binnen teams verhoogdern®ast bleek de populariteit van de
autochtone leerlingen meer toe te nemen met meee@aring dan die van de allochtone
leerlingen en bleek het verschil tussen de teamlédeéhet waargenomen codperatieve gedrag
kleiner te worden met toenemende CL ervaring. Addte vonden we dat de populariteit en het
waargenomen colOperatieve gedrag alleen toenanmanigth heterogene teams met toenemende
CL ervaring. De leerlingen hadden bijna allemaagervaring hadden met CL alvorens het
onderzoek begon. Toch was het CL curriculum langogg om een verbetering van de
interetnische relaties teweeg te brengen. Dit legteklat CL niet alleen een sterke invlioed kan
hebben op de academische vaardigheden van teaetsisch gemengde klassen, maar ook op
hun sociale vaardigheden. We vonden ook dat dechisioe leerlingen sneller als codperatief
werden beoordeeld met het toenemen van CL tijd derallochtone leerlingen. Als reden
hiervoor werd aangedragen dat de autochtone lgerimmeer individualistisch zijn ingesteld.
Daardoor werden ze voorafgaande aan het CL cunic@ls minder cobperatief gezien. Er zijn
echter kanttekeningen te plaatsen bij het beghipcihtoon’: het is wellicht een te grove maat om
etnische verschillen in multiculturele klassen tel@erzoeken. Wellicht is het meer verhelderend
indien ook rekening wordt gehouden met de etnisditergrond die dominant is in de klas waar
de leerlingen inzitten om zo het fenomeen van edwuble identity’ (zowel een etnische
minderheid in de klas als in de samenleving) tecovehgen.

Al met al kunnen we stellen dat de invioed vanarKkracht tijdens CL op de leerwinst
van leerlingen wordt beinvioed door de samenstelan de teams wat betreft etnische
achtergrond en rekenkundige voorkennis. Echter,odderhavige dissertatie toont aan dat
taalkundige voorkennis en voorkennis van CL belgkgvariabelen zijn die mede de leerwinst
van de individuele leerlingen en de teams als dehepalen. Hiernaast suggereren de
bevindingen in deze dissertatie dat de CL voorkemain de leerkrachten ook een belangrijke
voorspeller is van de effectiviteit van CL.

Hoewel de data voor deze bevindingen in de ondgowaktijk zijn verzameld, is de
onderhavige dissertatie geen handvat voor prakgetiuik. Desalniettemin geven de resultaten
wel ruimte tot enige praktische overwegingen. Terste dienen leerkrachten in ogenschouw te
nemen dat effectief samenwerken betekent dat hdbsgerd moet worden ingevoerd en
toegepast. Het dient aanbeveling in elk team iemaand te wijzen die de andere teamleden
uitdaagt antwoorden en uitleg te geven. Om erveaotgen dat iedereen hier baat bij heeft moet
ieder groepslid deze taak op zich nemen. Hierl@ptdde leerkracht vooral rekening te houden
met de taalvaardigheid van de allochtone teamledeagenen die een lage taalvaardigheid
hebben dienen extra aandacht te krijgen. Het belaary de taalvaardigheid kan worden
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geillustreerd met de bevinding in deze dissertditede allochtone leerlingen minder hulp gaven

dan autochtone leerlingen, wat aantoonbaar ge&esdcivas met een lagere taalvaardigheid.
Tenslotte dient de leerkracht zich er rekenschapteageven dat het introduceren van CL niet

moeilijk is, het effectief toepassen ervan echtel, wiet alleen voor de leerlingen, maar ook voor

de leerkrachten. Deze dissertatie laat immers darer zelfs met een uitgebreid lesprotocol een
discrepantie ontstaat tussen hoe de leerkrachtanelyen CL activiteiten waarnemen en hoe

onafhankelijke observatoren dit doen. Derhalveds dssentieel dat leerkrachten pas beginnen
met de implementatie van CL indien ze ten eerstal@m getraind in het realistisch inschatten

van hoe het samenwerken bij leerlingen verloopto(dde juiste vragen te stellen en door

observatie) en ten tweede door een realistisclohatisng te maken van hoe ze met deze kennis
effectieve feedback kunnen geven aan de leerlingen.

127



Cooperative learning during math lessons in muhin& elementary schools
Biography

Michiel Bastiaan Oortwijn graduated in November 2@@ the University of Amsterdam where

he studied Psychology in the specialization Expental Psychology. From August 2002 to

August 2006, Michiel Oortwijn was appointed as ®Rtudent with the Centre for the Study of
Education and Instruction, at Leiden University aproject entitled: ‘Productive interaction in

cooperative learning; the influence of studentshetultural background’. As of September 2006
he is working as a junior researcher within the t&efor the Study of Education and Instruction.
In addition, he is participating in a project cdlléTalents centre’, set up by Prof. Dr. Paul
Vedder and the Johan de Witt school group in ThgudaThe aim of this project is to reduce the
educational disadvantage of pupils at multi-etladanentary and high schools.

128



