AARE 2008 Sarah Buckley

PEER RELATIONSHIPS IN THE MATHEMATICS CLASSROOM: A
SOCIAL NETWORK APPROACH TO UNDERSTANDING ANXIETY
AND MOTIVATION (BUC08987)

Sarah Buckley
The University of Melbourne, Australia

Presentation for Symposium: “Once more unto thadirelear friends, once more”:
motivation and engagement in students and teachessralian Association for Research
in Education’s Annual Conference,"38lovember — % December, 2008.
Correspondence concerning this paper should beessiet to Sarah Buckley, School of
Behavioural Science, University of Melbourne, V010, Australia. Email:
s.buckley@pgrad.unimelb.edu.au




AARE 2008 Sarah Buckley

Abstract

The influence of the social context on learning #relmotivation to learn are
neglected areas of educational research (Jarvééalét, 2004). Peer relationships,
particularly in early adolescence, are an impontemt of this social context and shape
school development (Garner, Bootcheck, Lorr, & Ra@006; Ryan, Kiefer, & Hopkins,
2004; Wentzel & Watkins, 2002). In the present @cgja social network approach was
adopted to explore peer influences on adolescadests’ motivation and anxiety in
mathematics. Two types of relationships were ingattd — time spent between peers in
class and specific help-seeking interactions. Twadred and twenty-three Year 8
students from two schools completed measures dfenatics anxiety and motivation,
and a social network questionnaire. Social Infleeliodelling (Robins, Pattison, &
Elliott, 2001) demonstrated the complexity of pediuence on the variables measured.
Results suggest that peer influence within thesctasn operates in complex ways and
emphasizes the important role of the social contettie development of motivation and

anxiety in mathematics.
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The influence of the social context on learning #re@lmotivation to learn are
neglected areas of educational research (Jarv&éalét, 2004). This neglect is
concerning considering that peer relationshipgjqdarly in early adolescence, are an
important part of this social context and shapesttevelopment (Garner et al., 2006;
Ryan et al., 2004; Wentzel & Watkins, 2002). Simn#ously, adolescence is also a
developmental stage associated with a declineadernic motivation. This is especially
the case in mathematics classrooms. Early adolestigients report increased levels of
mathematics anxiety (Ma, 1999; Meece, Widfield, &les, 1990), a phenomenon linked
to poor performance and avoidant behaviour (Ash&d&idley, 2005; Beasley, Long, &
Natali, 2001; Ho et al., 2000). The aim of the gtuas to explore the influence of peer
interactions, typical in mathematics classroomsstodents’ mathematics anxiety and
motivation.

Mathematics anxiety is considered one of the migsifecant attitudinal and
emotional problems that faces mathematics educé@atsglu, 2003; Trujillo &

Hadfield, 1999). It is identified as the feelingd@nsion, helplessness and discomfort
that can develop when carrying out mathematic&istélgla, 1999; Richardson & Suinn,
1972). It is also a phenomenon that is common witthé community - some researchers
estimate that 20% of the population are highly angiabout mathematics (Ashcraft &
Ridley, 2005) which is troubling in view of the regiye association between mathematics
anxiety and achievement (Hembree, 1990; Ma, 198%)field and Meece (1988)
commented that previous research on mathematidgstginad worked primarily with
university student samples and ignored the expegiehyounger, secondary school
students. In fact, Meece, Wigfield and Eccles ()3##monstrated that early adolescence
is the developmental stage linked to increaseddedfanathematics anxiety, a finding
later replicated by Ma (1999). Furthermore, Ma Zond2004) examined the
development of mathematics anxiety in a sampléuafents from grade 7 to 12 and
reported that anxiety became stable after grade 8.

Mathematics anxiety is commonly studied in comhoratvith mathematics
motivation. While there are a variety of concept fall under the umbrella term of

academic motivation (e.g. see Eccles & Wigfield)2)) value and competence beliefs



AARE 2008 Sarah Buckley

are two prominent constructs with well documentiéelots on learning and achievement.
Positive competence beliefs in mathematics -feeling more confident and estimating
moderate to low levels of difficulty - are positiy@ssociated with persistence,
achievement and problem-solving performance (ClavdirKarsenti, & Roy, 2006;
Dickhauser, Reuter, & Hilling, 2005; Pajares & Mill 1994). Similarly higher levels of
value in mathematics are positively related to gegeent, persistence, more efficient
learning strategies and performance (Fries, Schénldiofer, 2007; Pintrich & Degroot,
1990; Pokay & Blumenfeld, 1990). Lastly, value aodnpetence beliefs, like
mathematics anxiety start to exhibit negative clearig early adolescence (Watt, 2004).

Simultaneous to the observed increase in mathesraatixiety/drop in motivation,
early adolescence is also associated with the ggpaignificance of peer relationships to
the individual. Moreover, research has demonstrdtadwithin friendship groups
students share patterns of motivation, engagenmehparformance (Kindermann, 2007,
Wentzel & Watkins, 2002). Classroom interactionmn® of the avenues where peer
influence can take place. Wentzel (1996; 2003) estgothat in the classroom students
behave according to peer-established standardsi@n to pursue social goals and
develop social skills. Indeed, peer influence upaherlearning and surrounds many of
the achievement opportunities that students fasetatol (Eccles & Roeser, 2003;
McCaslin & Hickey, 2001). Parr and Townsend (200@)pose that the school setting
provides two types of peer learning environmentsterially configured and ambient
contexts. The tutorially configured environmentlaracterised by more structured peer
interactions, like help-seeking, where collabomai®the ultimate goal and teachers can
be involved in shaping the situation. The tutoyi@ibnfigured environment occurs within
the over-arching ambient context. Unlike communazain the tutorially configured
context, interaction in the ambient context carspentaneous and informal, like that
seen within broad friendships or social interacitmat occur in the classroom.

Peer relationships have significant implicationsdducational practice, however
their complexity requires sophisticated approacmesanalyses. In early research on peer
influence the individual was the central unit oabsis (Cairns, Leung, Buchanan, &

Cairns, 1995). These studies reported on studpatseptions of peers and the effect of
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dyadic relationships on academic development. Hewekie design of this research did
not recognise the complexity of social relationshipurk, Steglich and Sniders (2007)
contend that the investigation of dyadic interdejggce ignores the dynamic nature of
social interactions. In most circumstances a dyeglationship is embedded within a
larger network of relationships and this networkagstantly evolving. A social network
approach is one that takes into account the infleai close friends as well as the wider
and overlapping groups of peers within a schootexdr(Kindermann, McCollam, &
Gibson Jnr, 1996). To measure networks individaetsasked to nominate significant
others. For example, in order to create a netwepialing help-seeking behaviour,
students in a class may be invited to nominate tvbg ask for help when having
problems with their work and each student is treeeh member of the network.

Peer network interactions might operate in a nurobarays to develop and
encourage attitudes, values, and behaviours refatiearning. Pattison (1994) argues
that social influence can be classified into theategories. Firstly, a social relationship
may determine the type of information a persorxeed to. Secondly, typical patterns
of social interaction may lead to social influenice,, when students develop a shared
level of mathematics anxiety to show affinity t@ithpeer group. And thirdly, social
influence may occur when people perceive that $miral position (e.g. as an active or
not-active member of the peer network) has imgbeest for cognition and behaviour.
The first two process outlined by Pattison corresisato what theorists call assimilation
or contagionmechanisms wherein social influence is the prodtitte proximity
between peers (Friedkin, 1998; Valente, Gallahekl@uttapa, 2004). On the other hand,
the processes represented in Pattison’s third eatetpscribe how an individual’s level
of activity within the peer network can have an affect.

Recently there has been a re-orientation in thededg on peer relationships are
analysed (Abbott, 1997). The key innovation of éheschniques is the recognition that
social relationships are interdependent and sheeilcheasured and examined as such
(Pattison, Wasserman, Robins, & Kanfer, 2000). RalPattison and Elliot (2001) have
developed an innovative technique known as Soefaldnce Modelling. This regression

technique makes it possible to conclude whethéudest's relationship with peers
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influences academic attributes (e.g., mathematiggety) after taking into account the
attributes of other peers and the interdependehieationships within the network.
Specifically, it models parameters that describ@adanfluence processes like contagion

and activity mechanisms.

The present study

The aim of the present project was to explore pgkrences on adolescent
students’ motivation and anxiety in mathematicsoTypes of peer interaction were
investigated. Firstly, the class time students spéh each other was examined. This
‘time’ network was considered to be social in natand reflected interactions
characteristic of Parr and Townsend’s (2002) antldentext. Secondly, help-seeking
interactions were explored. This network was regm&stive of more structured
relationships (i.e. between the student askindéhp and the student with the perceived
expertise to provide help) and, therefore, fitha tutorially configured environment.
Investigating both of these relationships provitieglopportunity to identify whether
different forms of peer interaction have differenplications for academic development.
To further explore these effects two schools wem@ached. Year 8 students were
invited to participate in line with research trefghlighting early adolescence as the
developmental stage associated with detrimentalgd®min mathematics anxiety and

motivation and the increasing significance of peers

Method
Participants
Year 8 students who participated in the study Virene two co-educational
schools in Victoria, Australia. After obtaining @t approval from the University, the
Department of Education and Training and the Cattieducation Office, two co-

educational schools were approached.

School A

School A was a large regional Catholic coeducatiookege catering to middle-
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class, predominantly Anglo-Saxon, families. Alldgats in Year 8 (279 students) were
invited to participate in the project. School A dgke practice of ability grouping to
structure the Year 8 Mathematics program. Mathessatias the only subject which was
ability grouped in Year 8. In the year of data eollon, the mean score of Year 8
students from School A on the Achievement Improvwenhonitor (AIM), a state-wide
standardized achievement test, was 4.37. Thisugadelow the state median of 4.7.
There were 78 students who participated from theal¢ 40 girls and 38 boys.
These students were between the ages of 12 and=1(77,SD=.39). Of these 78
students, 50% of students were from high abiliasses (27% and 23% were from

medium and low ability groups, respectively).

School B

School B was a large inner suburban state highadatith a reputation for
academic excellence. Students attending the setw@ generally from middle-class and
professional families with Anglo-Saxon, Europeamsran backgrounds. School B did
not use ability grouping in any subject (mathensati@asses include students of varying
abilities). Eight Year 8 classes (219 students)evesked to participate in the project. The
mean AIM score of Year 8 students from School B w82, just above the state median
(4.7). In total there were 145 students who pauétad from School B, 79 girls and 66
boys. Students were between the ages of 12 andl343(78,SD=.38).

Measures
Mathematics anxiety
Mathematics anxiety was measured with the 11-itemthimatics Anxiety
Questionnaire (MAQ) designed by Wigfield and Meé&r@88) for high school students.
Four additional items, developed from classrooneoleions and tested with focus
groups, were added to the questionnaire. These wesme designed to have more
behavioural content and to include work with a gktor. Participants were asked to

respond to each item on a 7-point scale.



AARE 2008 Sarah Buckley

Value and competence beliefs

Value and competence beliefs were assessed usibgnifl These items were
from two established measures - 7 items were seldodbm The Self- and Task-
Perception Questionnaire (Eccles & Wigfield, 1995kems were from the Attitudes
Towards Mathematics Inventory (Tapia & Marsh, 200dhd 1 item was added
following focus group discussions. Of these 10 gefassessed value beliefs and 4
measured competence-related belidfems were adapted to reflect Australian students
experience of the mathematics classroom (e.g. iteens changed so that instead of
“math” and “grades”, “maths” and “marks”, respeetir) All items were also adapted
from questions to statements and participants itaieid level of agreement with each
item on a 5-point Likert scale.

Peer networks

Participants’ were asked to nominate other studerttgeir school year level who
(a) they “usually [spent] time with in maths classid; (b) who they asked if they “need
help with maths”.

Procedure

Data collection

Participants completed all measures in a clasmge@lass sizes ranged from 10
to 25 students. During completion of the peer netvwoeasures, precautions were taken
to ensure the confidentiality of all students. &g at both schools were allocated a
random three digit number and lists matching thmesebers to student names were
created for School A and School B. When participaoimpleted the social network
questions, they were instructed to identify studdytthese randomly generated numbers
rather than names.

! Competence items assessed both perceptions dflencé and difficulty.
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Data analysis

Social influence modelling of participants’ peetwerk data was performed
using the progranPNet Version 1.0 (Wang, Robins, & Pattison, 2007). phegram is
in its early stage of development and data fromm $huidy provided an early application.
In its current formiPNetis restricted in the type of datecan process. Firstly, the
program can only work with individual-level varialsl (e.g. mathematics anxiety) that are
binary. One of these binary variables and one ndtae the maximum number of
variables permissible in a model. Secondly, thgrm can only work with non-directed
networks. For instance, in a non-directed netwatik gauch as collaboration may exist
between two students (or network partners). lirected network, however, a tie is a
property of an ordered pair of individuals, and tiedromindividual ato individual bis
distinguished from the tie fromdividual bto individual a iPNetcan only process non-
directed networks. Lastlyf’Netis not currently able to accommodate missing dath
therefore participants involved in the modellingreveequired to have non-missing data
for all measures. This had the greatest implicdiorthe peer network data. If a student
nominated another individual for a particular netkvieelationship and this other student
had not given consent to participate, it was neogde exclude this relationship (be)
from the modelling analysis.

Data was modified to suit the specifications nedaetheiPNetprogram.

Results
Preliminary analyses

Mathematics anxiety and motivation

Participants’ total score on the 15 items assessafpematics anxiety was
considered representative of their level of math@manxiety. The average of the six
value items formed the value scale and the aveshthee 4 competence (confidence and
difficulty) items formed the competence beliefslsc&or the value beliefs scale, the

more positive the score, the more positively theigpant valued mathematics. Likewise
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for the competence scale, the more positive theestioe more positive was the
participant’s reported competence beliefs (i.ee,llgher the confidence and the lower
the reported difficulty).

Descriptive statistics for mathematics anxietyueshnd competence beliefs are
displayed in Table 1.

[Insert Table 1]

A one-way ANOVA test revealed no significant ditfece between schools in
mathematics anxiety. School differences betweeeratarriables could not be tested
because of associated assumption of normality tiols with the value and competence
beliefs scales. However, value and competencefbaliere above the average scale
midpoint (3) with participants from School B repng slightly more positive beliefs in
both cases.

Peer networks

After examining participants’ responses to measafeésathematics anxiety,
value and competence beliefs, the next step wesgdiore their peer interactions. Table 2
presents descriptive statistics for the informaparticipants provided about who they
spent time with in mathematics class (time) and Wiey sought help from (help-
seeking).

[Insert Table 2]

On average, participants nominated more studengs\abked to identify who they spent
time with than who they sought help from. For bo#tworks, participants at School B
had higher mean nominations and maximum nominatjore and received.

Graphical representations of the networks wereaggdlwith the prograrRajek
A visualization of the set of ‘time’ interactionstiveen participants from School A is
presented in Figures 1.

10
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[Insert Figure 1]

In this diagram, each circle is a participant aadheline is a relationship tie between
participants. Circles filled in blue are girls amdl are boys. Participants shown in the top
left corner are those who do not have any ties aityone in the network (i.e. when
asked who they spent time with in mathematics ¢cthgy did not nominate any other
student in the network). The visualization illustsathat many participants socialized
with students of the same gender. Interactions sbdawvmixture of clustering and dyadic
structures.

Figure 2 shows the graphical representation of-se&king interactions for
School A.

[Insert Figure 2]

Help-seeking relationships were more gender-exatuand there was also less clustering
in the structure of these interactions.

School B participants tended to nominate more Baamt others for the
networks, even when it is considered that the nurab8chool B participants was

greater. This trend is illustrated in the time n@tafor School B, pictured in Figure 3.
[Insert Figure 3]

Similarly to School A, School B interactions foigmetwork were mainly gender-based.

On the other hand, the level of clustering for 8whool B network was much greater.

This was also the case for the help-seeking netwldr&se interactions are represented in

Figure 4.

[Insert Figure 4]

11
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While the clustering for this network was greateart its counterpart for School A
participants, the same trend was observed acrbosslsovherein the level of clustering
was less for help-seeking interactions.

Social Influence Modelling

Data preparation

Social influence modelling was carried out usiiAjet To prepare data for the
program, scores for mathematics anxiety, valuecanapetence beliefs were transformed
into binary variables. Median splits were perfornoedtotal mathematics anxiety score
and value and competence belief scales in ordmate these transformations. Median
splits were conducted within each school. For mstaa median split was conducted on
the total mathematics anxiety score for all Schfophrticipants and a separate median
split was performed on the same variable for ScBoparticipants. The result for each
variable was a group of ‘low’ and ‘high’ scores.elimumber of participants in each of

these groups, for each variable, is displayed iolea.

[Insert Table 3]

The time and help-seeking networks were changed&ir non-directed forms
to be compatible with th€Netprogram. The minimum requirements for a tie were
accepted; that is, if one student nominated anctiuelent for a particular relationship
then this was considered evidence that the rektiiprexisted. In other words, a tie did

not have to be reciprocated in order to exist ertbn-directed form of the network.

Model parameters
iPNetexamines social influence processes by modellipgal social influence
parameters and seeing how well these structurdseflnetwork in question. The models

included in this study examined four parametergsehare represented in Table 4.

12
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[Insert Table 4]

Parameters in Table 4 represent a variety of sofflaence mechanisms. These
parameters can be broadly divided into activity eodtagion parameters. Activity
parameters (activity, 2-star and 3-star) illusttht process by which characteristics of
the student change in proportion to how activedyualent participates in the network. On
the other hand, the contagion parameter describesametwork partnership, or network

proximity, can influence attributes of the indivals engaged in the interaction.

Modelling results

The influence of peer interactions on mathematicsedy was investigated first.
This involved completing four modelling analyseanalyses were performed per school
(School A and B) and per network (time and helgks&p. The results are presented in
Table 5.

[Insert Table 5]

When considering the significant parameter, impaortant to note the direction of the
value (i.e. positive or negative) rather than takie itself. Across both schools, there
was a significant, positive contagion effect althlothis effect was situated within a
different type of peer interaction for each sch&uhool A participants were more likely
to be highly anxious about mathematics if the sttitleey sought help from was also
highly anxious. This is an interesting finding whers remembered that School A
participants’ help-seeking interactions were betwst@dents of the same ability (this
school employed ability grouping in the Year 8 neatiatics curriculum). School B
participants were more likely to be highly matheigsaanxious if the student they spent

time with in mathematics class was also highly ansi

% Note: All models presented also showed accepgneness of fit.

13
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Next, the focus turned to the effect of peer irtBoms on value beliefs. For this
construct, help-seeking interactions were not §icant for participants at either school.
However, interactions in the time network were imi@ot. Results are presented in Table
6.

[Insert Table 6]

Activity parameters were significant revealing tpatticipants’ level of activity in the
network had a significant effect on their valueidfsl Interestingly, the level of activity
had different implications for the two schools. Bmhool A, participants were less likely
to value mathematics if they had ties in the nekw®he results for School B were more
complex. The combination of a positive 2-star amg:gative 3-star parameter indicates
that School B participants were more likely to wainathematics if they had a small
number of network ties. Yet, if the number of tegs too many then, participants were
less likely to value the subject.

Finally, the influence of time and help-seekingenatction was examined in

relation to competence beliefs. The results anglaygd in Table 7.

[Insert Table 7]

Only one model was significant. School A particifsawere less likely to have positive
competence beliefs if they had a few help-seekegyldut more likely if they had many
ties. This is a complex finding. It is logical turtk that students’ competence beliefs will
be positively influenced if they feel they can aggazh their peers for help. However,
these results suggest that participants from Schdwad to be able to give many help-
seeking ties for this to occur. If participants lkcbanly nominate a few ties, then they
were less likely to feel competent.

Across variables, networks and schools, these riiogleésults demonstrate the
complexity of peer influence on the motivation ahtes measured and suggest that peer
influence within the classroom operates in commlays.

14
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Discussion

Many researchers assert that the social contexvitl part of educational
research (Jarveld & Volet, 2004; Ryan et al., 204alker, Pressick-Kilborn, Arnold, &
Sainsbury, 2004). Nonetheless, it is often ignavedn investigating processes involved
in learning. Results from this study demonstrag the influence of the social context
(i.e. peer relationships) in mathematics is noy amiportant but complex. These findings
were made possible due to the network approachtediegmd the use of innovative
analytic techniques. Parr and Townsend (2002) agpaeer learning environments into
the ambient and tutorially configured contextslitie with this model, results from this
study revealed that peer influence effects varegaedding on the type of relationship
considered. For instance, help-seeking interacti@asno significant bearing on the
mathematics anxiety and motivation of participdrisn School B. Participants social
relationships with classmates were the ties thdtimmplications for anxiety and
motivation.

Another facet of the results was the finding th&edent variables were
associated with different social influence mechausisPattison (1994), Friedkin (1998)
and Valente et al., (2004) discuss social influeanoe broadly discriminate between
contagion (linked to network proximity) and activgrocesses (related to level of
network activity). Findings from this study supptiré distinction between these
processes and illustrated that each influence nmeinehad a unique relationship with
the variables assessed. Across both schools, matizeranxiety was linked to the
contagion parameter, while value and competencefbelere associated with the
activity mechanism.

Social influence effects also fluctuated betweentio schools involved in the
study. This was evident in the social influence sl results but also in the graphical
representations of the peer relationships assels#gorks from School B included
more clustered interactions than School A networkss could be the result of a number

of factors. Firstly, it could be due to the partaoyparticipants from each school. Half of

15
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the participants from School A were from high-adpittlasses. Some of the data also had
to be discarded because the progi@hetcould not process missing data. Thus sample
bias may have had an effect on the results. Betweleool differences may also have
been a product of the specific curriculum practiogglemented by the two schools —
School A used ability-grouping in mathematics aotdl B did not. There are many
other factors that could have contributed to thex8g model findings for each school.
However it is important to note that school contex$ an impact on motivational
processes and should be investigated.

There are several limitations associated withghisly. Some of these revolve
around the type of data that was modelled. NonctBcenetworks were examined and,
therefore, the reciprocity of relationships was tasen into account. Additionally, social
influence modelling included binary variables, whao not allow as much variability
between participants. Both the use of non-direntgd/orks and binary variables was
required by the program used to perform sociauigrice modelling. As the program
becomes more advanced it will be possible to farudirected networks and continuous
variables. Furthermore there will be the potenttaimultaneously model covariate
information for participants. Thus, it will be felke to investigate peer influence effects
on mathematics anxiety and motivation while aldaniginto account the role of gender.
Future research should investigate these relatipgish

Another limitation of the study is associated withcross-sectional design.
Without a longitudinal data set, it cannot be deieed whether social influence or social
selection effects have been observed. For instgactcipants may have developed
similar levels of mathematics anxiety because thein characteristics were modified as
a result of a peer relationship (a soailuenceprocess) or participants may have chosen
to spend time with one another because they shiaeeshme level of mathematics
anxiety (a sociaselectionprocess). The current study is part of a largeyegt which has
a second wave of data from School A and B partitgpaJsing both sets of data (wave 1
and 2) it will be possible to investigate whethecial influence or selection effects are at
play.

Findings of this study emphasize the importangeeair interactions in

16
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mathematical learning. The advantages of modetéogniques which focus on the
influenceof these peer networks on academic attributealaceillustrated. Different

types of peer networks can have varying effectstodents’ affect in mathematics. These
results encourage further investigation of theaamntext in adolescent educational
research and support theoretical perspectives whgttlight the social context in the

development of students’ motivation and emotiomathematics.

17
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Table 1

Descriptive statistics for mathematics anxietyueshnd competence beliefs

Mean (standard deviation)

Minimum  Maximum School A School B
MA 17.00 93.00 48.90 (16.00) 49.06 (14.50)
Value 1.67 5.00 3.48 (.62) 3.68 (.58)
Competence 1.00 5.00 3.25(.88) 3.54 (.82)

Note: MA=total score for all mathematics anxiegniis; Value=average score for items forming
Value beliefs scale (the higher the score, the mosttive the belief); Competence=average
score for items forming Competence beliefs schie (igher the score, the more positive the
belief).

18
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Table 2

Descriptive statistics for the time and help-segkietworks for each school

Maximum Maximum

Mean S .
o nominations nominations

nominations : ;

given received

Time 1.50 5 5

School A Help-seeking 0.69 5 4
Time 2.65 9 8
SChool B o1 seeking 1.38 6 11

19
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Table 3

Frequency of participants in binary score groupsA(land high) for mathematics anxiety,
value and competence variables

School A School B
Low High Low High
MA 41 37 77 68
Value 41 37 88 57
Competence 37 41 66 77

Note: MA= mathematics anxiety.

20
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Table 4

Social influence parameters modelled using the tRiXegram

Parameter Configuration Description

A student i) is more likely to have an

Activity i O— attribute if he/she has ties in the

network.

. /O J A student i) is more likely to have an
2-star | O

attribute if he/she has a few network
0 partnersj( k).

J
] O/OO K A student i) is more likely to have an
3-star I attribute if he/she has many network

\O | partnersj( k, ).

A student i) is more likely to have an

Contagion i O—O J attribute if his/her network partngj (

also has the attribute.

Note: In the configuration diagrams, each circlgresents a student, each line represents a tie or
relationship between students and the colour yetkpresents the presence of an attribute (e.g.

high mathematics anxiety).

21
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Figure 1.The ‘time’ network for participants at School Ayb=girls; red=boys)
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Figure 2.The help-seeking network for participants at Stihofblue=girls; red=boys)
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Figure 3.The ‘time’ network for participants at School Bué=girls; red
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*

Figure 4.The help-seeking network for participants at StBo¢blue=girls; red=boys)
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Table 5

Sarah Buckley

Parameter values describing the influence of tirakiseeking interactions on

mathematics anxiety

School A School B

Activity ns ns
Time 2-star ns ns
3-star ns ns

Contagion ns 0.46*
Activity ns ns
. 2-star ns ns
Help-seeking 3-star ns ns
Contagion 1.52* ns

*p<.05

26
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Table 6
Parameter values describing the influence of tirekseeking interactions on value
beliefs
School A School B
Activity -1.57* ns
. 2-star ns 0.47*
Time 3-star ns -0.15*
Contagion ns ns
Activity ns ns
. 2-star ns ns
Help-seeking 3-star ns ns
Contagion ns ns
*p<.05

27
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Table 7
Parameter values describing the influence of tirakiseeking interactions on

competence beliefs

School A School B

Activity ns ns

Time 2-star ns ns
3-star ns ns
Contagion ns ns

Activity ns ns

. 2-star -2.72* ns
Help-seeking 5 1o 4.39% ns
Contagion ns ns

*p<.05

28
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