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aDepartment of Education, University of Helsinki, Helsinki, Finland; bDepartment of Teacher Education, University
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ABSTRACT
The study examined Finnish elementary school pupils’ academic peer
assistance and its relation to their demographic backgrounds of gender
and language, social networking with schoolmates, and orientation
toward sociodigital participation. The participants (188 fifth graders)
responded to a social networking questionnaire on schoolmate and
academic peer assistance networks and a questionnaire probing pupils’
digital engagement. Our analysis indicated that pupils’ schoolmate
networks were denser than the academic peer assistance networks and
less homophilic concerning pupils’ language background than gender.
There were no gender differences regarding academic peer assistance.
We distinguished passive (n = 34), medium (n = 124), and active (n = 30)
helpers, with no gender or language influence, other than homophily.
The active helpers often participated in online social networking and
were better connected with their peers than the passive helpers. We
argue that spontaneously emerging academic peer assistance should be
deliberately fostered by pedagogic support from teachers.
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1. Introduction

This study examined fifth-graders schoolmates and academic peer assistance networks. The former
refers to networks based on friendship and joint “hanging out,” and the latter to sharing mutual
help related to schoolwork and academic studies. The study was conducted in a provincial digita-
lization program aimed at fostering technology-mediated collaborative learning and teaching in
Helsinki, Finland. Peer collaboration and teamwork are considered essential twenty-first-century
skills (Binkley et al., 2012), which should be cultivated by teachers and educational institutions
from the onset of schooling. Digital technologies have socialized younger cohorts of pupils to
hang out with extended networks of peers, and many are engaged in the peer-supported pursuit
of learning and interests on the Internet (Gee & Hayes, 2011; Hietajärvi et al., 2016; Jenkins
et al., 2006). In this regard, investigators have expressed concern about the deepening gaps between
young people’s ultra-social informal culture and individualist learning at school (Corneli et al.,
2016; Hakkarainen et al., 2015; Hietajärvi et al., 2016; Ito et al., 2013). Indeed, longitudinal inves-
tigations reveal that active young sociodigital participants feel an increasing disengagement, alien-
ation, and cynicism in schools from one year to the next (Hietajärvi et al., 2020). To overcome such
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challenges, it is critical to connect pupils’ informal and formal learning better (Ito et al., 2013) by
engaging pupils in mutually supporting each other’s schoolwork. This study investigated pupils’
academic peer assistance networks, which provide expanded social learning resources for support-
ing schoolwork. Here, we will review the educational value of peer relations, academic peer assist-
ance, and sociodigital participation (SDP).

The importance of social relationships has been acknowledged for decades, especially for ado-
lescents at risk of being segregated (Pavri & Lufting, 2001). There is solid evidence that strong
peer-to-peer relationships promote inclusion in terms of social belonging, friendship, self-esteem,
and confidence by reducing labeling or stigma (Sakerneh & Nair, 2014). Strong peer relations
improve academic outcomes (e.g., Liem & Martin, 2011) by eliciting productive dialogues during
collaborative learning activities (Barron, 2003) and helping to manage uncertainty with learning
tasks (Jordan & McDaniel, 2014). Without appropriate social support, pupils at risk might
develop a fragile academic and social self-concept (Pijl & Frostad, 2010; Vaughn et al., 1996).
Previous studies indicate that pupils are aware of their social status within their peer groups,
which affects their cognitive activities (Anderson et al., 2009; Pijl & Frostad, 2010). Stanovich
et al. (1998) found that peer acceptance was significantly lower among pupils for whom the
majority language was a second language. Although Finland is ethnically relatively homo-
geneous, a growing proportion of bicultural pupils speak at least one foreign language at
home (Li et al., 2019). Thus, it is essential to understand that feeling socially excluded may
have far-reaching effects on learning and development.

Providing academic peer assistance, such as teaching a peer what one has just learned, is an effec-
tive way of learning because it requires a deeper level of understanding than that which comes from
mere personal learning (Duran & Topping, 2017; Sackstein, 2017). Although pupils’ competencies
are still evolving, they may adopt a pupil expert’s role (Olson & Bruner, 1996) at school by answer-
ing questions, explaining issues, and providing practical guidance to their peers. It may be valuable
to be advised by another pupil who is at the same level of understanding, whereas an adult expert
could appear more distant. Because pupils’ competencies are fragile, providing help may be a socio-
emotionally challenging experience (Packer & Goicoechea, 2000). Nevertheless, academic peer
assistance is valuable because it provides a sense of contribution and enhances self-efficacy (Ban-
dura, 2006; Barron, 2003). Although earlier research has shown that help-seeking is an important
self-regulatory learning strategy (Karabenick & Berger, 2013), the role of friends in academic peer
assistance has yet to be explored.

As indicated by Brechwald and Prinstein (2011), most dyadic relationships are nested within lar-
ger networks of friendships shaped by homophily, that is, a tendency to build connections, such as
friendship and peer assistance with similar others (McPherson et al., 2001). Similarity may, for
instance, relate to gender, ethnicity, or school achievement (Fortuin et al., 2014; Schwab, 2019).
School achievements are differentiated in Finland according to gender (Torppa et al., 2018), with
female pupils achieving more success than male pupils. Further, while girls indicate a higher general
intention to seek help and a lower intention to avoid help-seeking, boys report significantly higher
expedient help-seeking goals regarding avoiding hard work and obtaining quick answers (Kessels &
Steinmayr, 2013). Gender homophily provides strong structures for pupils’ networks in pre- or
early adolescence, and there are some indications that academic peer assistance is likely to be shared
with same-gender peers (Ryan et al., 2001). Friends have indicated similarities with each other in
adaptive and avoidant help-seeking tendencies due to the selection of friends by a pupil and the
influence of friends on him or her (Shin, 2018). Longitudinal studies indicate that pupils with
more positive attitudes toward help-seeking get better grades and that assistance from classroom
peers improves pupils’ educational achievement (Marchand & Skinner, 2007; Whitmore, 2005).
Pupils’ dispositions, as well as the social climate of the classroom, affect avoidance of help-seeking
(Ryan et al., 2001).

Our investigations indicate that pupils’ practices of helping one another in schoolwork often
emerge spontaneously, representing self- and co-directed ways of adapting to the challenges of
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school learning (Li et al., 2017). Impactful changes emerge when practices of collaborative learn-
ing and mutual peer support are deliberately fostered by teachers (Duran & Topping, 2017; Sack-
stein, 2017). Nevertheless, pupils’ desire for autonomy and efforts to avoid threats to competence
(Ryan et al., 2001) may decrease their willingness to engage in academic peer assistance. Further,
peer learning, or “peeragogy” (Corneli et al., 2016), appears how young people participating in
digital culture learn (Gee & Hayes, 2011; Hakkarainen et al., 2015; Ito et al., 2010; Jenkins et al.,
2006). Pupils who are active sociodigital participants outside of school report that they would
put more effort into schoolwork if allowed to use digital technologies (Hakkarainen et al.,
2000; Hietajärvi et al., 2020). However, cultivating digital competencies requires the active build-
ing of personal social networks, which provide access to relevant knowledge, tools, and compe-
tencies beyond the immediate social context (Li et al., 2017). Sociodigital technologies are,
indeed, often used to support educationally valuable peer-to-peer learning (e.g., asking for
and giving help with schoolwork), which serves as an important aspect of pupils’ learning pro-
cesses (Hietajärvi et al., 2016; Li et al., 2020). Agentic efforts to seek ideas, assistance, and social
support from such networks are likely to expand a school helper’s ecology of learning (Barron,
2004). Participation in prosocial peer assistance arguably increases the centrality of an individ-
ual’s position in a pupil network. However, there is complex and partly conflicting evidence
related to the question of how peer groups contribute to educational outcomes (Brechwald &
Prinstein, 2011). This multiple case study aimed to examine how fifth graders’ ties to their
schoolmates are related to assistance seeking from their peers in schoolwork and whether aca-
demic peer assistance can be explained by pupils’ similarity in some demographic properties,
such as gender, language background, or SDP practices at school. The research aims are pre-
sented as questions follow:

1. How dense and centralized are fifth-grade pupils’ schoolmate and academic peer assistance net-
works at the school level?

2. Does similarity (homophily) in pupils’ gender or language background explain with whom they
have ties?

3. Which pupils are active in academic peer assistance networks in terms of gender and language
background?

4. How can pupils with varying levels of activity in academic peer assistance be grouped, and how
do these groups differ regarding their gender or language background?

5. How are the groups of academic peer assistance related to pupils’ SDP practices?

2. Methods

2.1. Research setting and participants

The present multiple case study was conducted in the context of the digitalization program of Hel-
sinki (School District Office of Helsinki, 2016). The program implemented in 2016–2019 involved
schools signing up for the systemic transformation of their operational culture. This study was car-
ried out in collaboration with Helsinki by the Growing Mind project funded by the Strategic
Research Council of the Academy of Finland, which funds high-quality multidisciplinary research
with significant societal relevance and impact (www.aka.fi/en/strategic-research/). The study was
anchored on research-practice partnership (Coburn & Penuel, 2016) for supporting schools in sys-
temic needs-based development of their operational culture. An essential aspect of the Growing
Mind project was collecting self-report questionnaire data on pupils’ learning, SDP, and well-
being. Data collected in 2019 from 1,329 fifth-grade pupils (aged 11) across 42 schools included
a section on social networking. This study focused on five schools with an adequate response
rate (64%–71%) regarding the social networking component located at the end of the extensive
questionnaire. In a few cases, we needed to remove classes that lacked an adequate response rate.
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The final sample included 188 fifth-grade pupils, but in network visualizations, we included 253
pupils (with informed personal and parental consent) whom the participants mentioned; this
sample is sufficient for the purposes of our analyses.

We focused on grade-level networks of the schools instead of classroom-level networks for two
reasons: 1) both the digitalization program and our project aimed at supporting schools in the sys-
temic transformation of their operational culture, presumably also shaping classroom practices and
2) teacher collaboration and co-teaching are emphasized in Finnish schools resulting to the occur-
rence of between-classroom ties that would have been lost if focused only on within-classroom net-
works. Table 1 characterizes the participating schools and their respective sizes together with
describing each school’s values related to collaborative learning and community building; this is rel-
evant because Finnish schools have significant degrees of freedom to develop their school-specific
curricula.

Table 1. Background information on selected schools.

School
School
size Sample School values related to collaborative learning and community building

School A
(Grades 1-6)

ca. 500
pupils

3 out of 5 fifth-
grade classes

Emphasis on

41 out of 83 pupils - the pupil’s perspective and development of social skills
- respectful teacher-pupil interaction and home-school partnership
- longitudinally built constructive community participation in classroom
communities and at the level of the whole school

- appreciating and noticing multiculturalism

Final response rate
65.1%

School B
(Grades 1-9)

ca. 750
pupils

2 out of 3 fifth-
grade classes

Emphasis on

33 out of 70 pupils - pupils’ active roles at school (e.g., student union) and in their own
learning (e.g., setting learning goals and evaluating them throughout
the school year)

- learning life skills, self-knowledge, and personal growth
- student-centered and collaborative learning activities and phenomenon-
based studies

Final response rate
70.2%

School C
(Grades 1-6)

ca. 550
pupils

3 out of 5 fifth-
grade classes

Emphasis on

48 out of 104 pupils - pupils’ active roles at school (e.g., student union) and in their own
learning (e.g., setting learning goals and evaluating them throughout
the school year)

- learning life skills, self-knowledge, and personal growth
- student-centered and collaborative learning activities and phenomenon-
based studies

Final response rate
64.0%

School D
(Grades 1-6)

ca. 100
pupils

1 fifth-grade class Emphasis on
11 out of 16 pupils - the pupil’s perspective and active role in learning

- the pupil’s self-awareness, self-expression, and interaction with others
- learning life skills in relation to the ability to take care of oneself, others,
and the environment

- community participation when practicing life skills
- activating students to take part in and affect school development,
activity, and assessment

- collaborative and reflective learning practices

Final response rate
68.8%

School E
(Grades 1-6)

ca. 450
pupils

3 fifth-grade classes Emphasis on
55 out of 77 pupils - shared values in the everyday functioning of the school

- the pupil’s perspective, which is the starting point of all school activities
- using multifaceted collaborative and participatory working methods to
foster the development of interactive skills

- a joyful atmosphere for educating active and thoughtful individuals

Final response rate
71.4%

4 E. NISKALA ET AL.



2.2. Methods of data acquisition

To answer the first and third research questions regarding schoolmate and academic peer assistance
networks, we administered a roster social networking questionnaire (Borgatti et al., 2013) as a part
of the comprehensive questionnaire. The participants were first asked to select the classes in which
their schoolmates studied and were then shown a list with the names of all the members of those
classes. Next, they were asked to select from the list of names those a) whom they considered their
best friend(s) (friendship network), b) with whom they liked to spend time (hanging out network),
and c) from whom they could obtain help with schoolwork if needed (academic peer assistance net-
work). The participants were able to select as many names as they wanted. To answer the second
question regarding which individuals were active in academic peer assistance networks, we utilized
information collected on gender (male, female, other) and language background. Approximately
half of the participants were girls (n = 93, 49.5%), and the other half were boys (n = 93, 49.5%).
The language background variables were recoded into three categories: native-speakers who
spoke only Finnish (the data did not include any pupils speaking Swedish, the other official
language in Finland), bilingual pupils who spoke Finnish and at least one other language at
home, and non-native-speakers who did not speak Finnish at home. In total, the participants
included native-speaker pupils (n = 151, 80.3%), bilingual pupils (n = 35, 18.6%), and one non-
native-speaker pupil (0.5%).

We utilized several parts of the questionnaire to answer the fourth research question regarding
the interrelations between the level of academic peer assistance and SDP. First, we wanted to find
out whether the active school helpers would also be active sociodigital participators and, therefore,
more competent technology users. The pupils were asked to evaluate their academic and compu-
tational digital competencies using a five-step Likert-type scale (1 = not at all, 5 = very fluently).
Academic competencies (Cronbach’s alpha = 0.77) included six items, such as I can use word pro-
cessing programs and computational competencies (alpha = 0.81), and four items, such as I can code
by using some block- or text-based programming languages. Second, the participants were asked to
assess to what extent digital study practices were experienced as being implemented at their schools
using a Likert-type scale from 1 (never) to 7 (daily). The constructed sum variable, digital learning
support (alpha = 0.77), included such items as In class, we practice the basic use of digital technology
(e.g., sharing a document, word processing, and using email and internet). Third, pupils’ orientation
toward digital learning was examined using a five-step Likert-type agreement scale (Hakkarainen
et al., 2000; Hietajärvi et al., 2020). A four-item composite variable was used to measure pupils’ digi-
tal engagement (alpha = 0.85), such as their willingness to make an effort in developing digital com-
petencies (e.g., I am prepared to put in much effort to learn something related to digital technology).
Further, we used a four-item measure (alpha = 0.86) to assess the participants’ desire for digital
learning (e.g., I am more enthusiastic about my schoolwork when I am allowed to use digital technol-
ogy). Fourth, five items (alpha = 0.77) were used to measure the intensity of social networking
activity scale from 1 (never) to 7 (daily) in social media use and on the internet (e.g., I look for
and follow online information related to my interests). These composite variables were constructed
by relying on principal component analyses of the associated measures using the large (N = 1,329)
dataset as reported in the project’s prepublication (Korhonen et al., 2020).

2.3. Methods of data analysis

To answer the first research question, the data collected through the social networking section of the
questionnaire were uploaded to UCINET (Borgatti et al., 2013) for analysis. The network data were
coded into matrices, and a tie was considered to exist between two pupils (code “1”) if a pupil had
reported it; otherwise, we used “0”. In total, we computed 15 matrices, one for each networking
dimension in each school. The data included were only those from pupils who had research per-
missions, responded to the questionnaire, and were mentioned by their schoolmates. Further, to
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get a better understanding of the density and centralization of the pupils’ schoolmate networks, we
combined and dichotomized (i.e., left the value of the tie away, only reporting whether there was a
tie or not) the friendship and hangout networks and constructed an integrated schoolmate network.
To describe the structures of both networks, we calculated how dense the network was compared to
the maximum possible value, how many nominations the pupils had reported (outdegree) and
received from their peers (in-degree), and whether the nominations focused on some pupil(s)
only or were equally distributed among the pupils (centralization). To obtain the number of reci-
procal ties in the schoolmate network, the network was symmetrized using the method of the mini-
mum; thus, only ties reported by both participants existed. Regarding the academic peer assistance
network, we used the maximummethod to symmetrize the network. Symmetrized values were used
in subsequent analyses if not otherwise indicated. Moreover, we calculated the size of the pupils’
personal (egocentric) networks from the schoolmate and academic peer assistance networks.

To understand the overall nature of the networks and to answer the second research question, we
examined homophily, that is, one’s tendency to have ties to others who are similar or different.
Homophily related to gender and language background was measured using Yule’s Q, which
takes into account both ties and non-ties (i.e., others to whom an ego does not have ties) and
thus controls the relative sizes of the different groups (Borgatti et al., 2013, pp. 273–274). Yule’s
Q measure varies from –1 to 1, where 1 indicates total homophily and – 1 total heterophily, and
a value of 0 indicates a lack of networking preference. The individual-level network measures
(i.e., self-reported and received ties), the number of symmetrized schoolmate and academic peer
assistance ties, the size of the egocentric network, and Yule’s Q values were also uploaded to
IBM SPSS Statistics 28 for further analysis.

To analyze the third research question regarding different levels of activity in academic peer
assistance networks, we categorized the participants into three groups based on how many times
a pupil was named a helper. Thus, the grouping described how active or passive the pupils were
in providing help with schoolwork to their peers. The threshold values were chosen in the way
that the first and third groups (low and high levels of activity) had approximately the same size,
and the second group (medium level of activity) had values around the average. The network visu-
alizations were used to enrich the social network analysis with qualitative information and visually
examine the variation among schools regarding the pupils’ social networks highlighting those who
were active school helpers. We used Gephi (http://www.gephi.org), an open-source software (Bas-
tian et al., 2009), and applied Force Atlas 2, a force-directed spatial layout algorithm, to analyze the
interactions that each pupil had with every other pupil in the network (Jacomy et al., 2012). The
algorithm pulls strongly connected nodes together and pushes weakly connected nodes apart, form-
ing smaller groupings within a given network, such as schoolmate and peer assistance groupings. In
the network visualizations (see Appendix) each node represents a pupil, and a line between the two
nodes represents their tie. In one-directional ties, an arrow appears at one end of the line, and in
reciprocal ties, there is one at both ends. The pupils who were most frequently named as friends
or school helpers (indegree) are represented with bigger spheres. The presented visualizations illus-
trate the kind of qualitative feedback that we provided to all five schools in accordance with the
research-practice partnership (Coburn & Penuel, 2016).

For a more detailed school-level analysis, we excluded two schools due to incomplete question-
naire responses (in schools B and C, one class did not answer the peer assistance questions), and a
third, relatively small school D, had only one class that responded. The selected two schools (A and
E) were of an approximately similar size and had varying densities of academic peer assistance.
However, one pupil was excluded from School A’s schoolmate and academic peer assistance net-
work visualizations, and seven pupils were excluded from School E’s academic peer assistance net-
work visualizations because they had no ties to their peers. Nevertheless, all the excluded pupils had
nominated pupils or were nominated by pupils who did not have research permissions.

Finally, the fourth research question was analyzed, examining the relations between the groups
and background variables (gender and language background) by cross-tabulation. Prior to
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statistical analysis, the SDP items with background variables were screened for missing values. The
missing value analyses showed that the overall proportion of missing values was only 1%, and for
singular items was 0%–3.4%. Furthermore, Little’s missing-completely-at-random (MCAR; Little,
1988) test indicated that the data were missing completely at random (p > 0.05). Thus, complete
case analysis and listwise deletion were utilized, which was why the number of cases varied slightly
from item to item, and the statistical power could be reduced. We also used the network visualiza-
tions of Schools A and E to enrich the statistical analysis described earlier.

Finally, to answer the fifth research question, we utilized the t-test and one-way or two-way
analysis of variation (ANOVA) to compare between-group differences among the participants.
First, we implemented a set of t-tests to identify the differences in schoolmate and academic
peer assistance networks based on gender and language background (comparing only sizable
groups of native and bilingual speakers). As a post hoc test for group comparisons, we used Scheffe’s
test. Second, we examined how different activity levels in academic peer assistance were related to
gender, networking, sociodigital practices, and digital learning orientation. We conducted a two-
way ANOVA for the schoolmate network and SDP measures to do this.

3. Results

In the following, we present the research results according to our research questions. In Section 3.1,
we characterize the network-level features of schoolmate and academic peer assistance ties, and in
Section 3.2, we describe the homophily of the networks. Section 3.3 reports on gender comparisons
and network visualizations, and Section 3.4 presents results regarding different levels of academic
peer assistance in relation to gender, language background, and schoolmate networks. Section 3.5
examines how pupils’ academic peer assistance networks are related to SDP practices.

3.1. Density and centralization in school-level networks

In five elementary schools, we examined fifth-grade pupils’ schoolmates and academic peer assist-
ance networks. As indicated in Table 2, the density of a pupil’s schoolmate network was roughly
10% in all schools, except in the smallest school, School D, where it was over 30%. The mean
(M) of self-reported and peer-reported schoolmate ties varied from 3 to 6 across the schools.
The number was 3 or 4 in smaller schools, whereas, in bigger schools, it was closer to 5 or 6. In

Table 2. Network measures of schoolmate and academic peer assistance networks by school.

Network Measures
School A
(n = 41)

School B
(n = 33)

School C
(n = 48)

School D
(n = 11)

School E
(n = 55)

Pupils’ schoolmate networks
Density % 8.8 12.3 10.2 31.8 10.5
SD of density 0.28 0.33 0.30 0.47 0.31
Self-reported ties per pupil M/SD 3.51/2.20 3.94/1.50 4.79/2.65 3.18/1.75 5.67/4.16
Network centralization, self-reported ties % 19.2 9.9 13.5 42.0 38.3
Peer-reported ties per pupil M/SD 3.51/1.53 3.94/1.77 4.79/2.54 3.18/1.19 5.67/2.64
Network centralization, peer-reported ties % 6.4 9.9 11.3 20.0 13.8
Reciprocal ties per pupil M/SD 2.10/1.12 2.79/1.27 3.54/1.96 2.55/1.37 3.71/1.91
Network centralization, reciprocal ties % 7.4 13.6 9.7 27.0 10.0
Pupils’ academic peer-assistance networks
Density % 3.8 6.2 4.1 9.1 5.1
SD of density 0.19 0.24 0.20 0.29 0.22
Self-reported ties per pupil M/SD 1.51/1.56 1.97/1.78 1.94/1.71 0.91/0.90 2.76/3.09
Network centralization, self-reported ties % 11.5 16.2 8.8 23.0 25.0
Peer-reported ties per pupil M/SD 1.51/1.11 1.97/1.73 1.94/1.51 0.91/0.79 2.76/1.79
Network centralization, peer-reported ties % 6.4 16.2 11.0 12.0 9.9
Symmetrized ties per pupil M/SD 2.49/1.58 3.58/1.89 2.88/1.89 1.46/0.78 4.29/3.03
Network centralization, symmetrized ties % 9.0 14.3 13.3 17.0 22.1
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the biggest school, School E, the self-reported ties’ standard deviation (SD) was much higher than in
the other schools. The average number of reciprocal schoolmate ties varied from 2–4, the largest in
the two biggest schools (E and C). Table 2 shows the large differences in network centralization
among the schools. In Schools D and E, the schoolmate ties, especially the self-reported ties,
were more centralized than in the other schools. Overall, self-reported ties were more centralized
than peer-reported or reciprocal ties; the exception was School B, where reciprocal ties were
more centralized. The level of centralization in peer-reported and reciprocal ties was mostly rela-
tively low.

Academic peer assistance networks’ densities were lower than schoolmate networks (Table 2).
Hence, pupils had more friendship-driven ties than academic peer assistance ties to their peers;
roughly only 5% of all possible academic peer assistance ties existed (9% in the smallest School
D). Depending on the school, the participants self-reported receiving help with schoolwork from
an average of 1–3 peers. However, the variation (SD) in help-seeking was higher than in providing
help. The average number of symmetrized ties (i.e., seeking and providing help regardless of the
direction) varied roughly from 1 and 4. Moreover, the mean values and variation of the symme-
trized academic peer assistance ties were highest in School E. In contrast, those values were lowest
in School D. Furthermore, Table 2 indicates that the help-seeking and symmetrized ties were rather
highly centralized in Schools D and E. In contrast, in the other schools, these were more equally
distributed. Providing academic peer assistance was relatively little centralized, except in School
B, indicating that many pupils helped their peers with schoolwork.

3.2. Homophily in gender or language background around pupils’ (egocentric) ties

To answer the second research question, we calculated Yule’s Q value for each participant and
school means and SD values to examine howmuch network homophily existed in relation to gender
and language background. Table 3 shows that there was strong homophily in relation to gender in
both schoolmate and academic peer assistance networks (values close to 1) in all schools. However,
Yule’s Q values were lower and indicated less homophily regarding language background, while
high SDs indicated a large between-pupil variation. Language-related homophily was lower in
Schools A and E and higher in Schools B and C. Because all pupils were native-speakers, Yule’s
Q could not be calculated in School D. Furthermore, inside the schools, there were no big differ-
ences in homophily between the two investigated networks, except for School C, where the aca-
demic peer assistance network was more homophilic than the language-related network.

3.3. Gender and language background comparisons and network visualizations

We used t-tests to compare the differences in the number of ties in schoolmate and academic peer
assistance networks across gender and language backgrounds to answer the third research question.
The results revealed that girls had smaller (M = 5.25, SD = 2.09) egocentric (personal) networks

Table 3. Network homophily related to gender and language background by school.

Network Measures

Yule’s Q

School A
M/SD

School B
M/SD

School C
M/SD

School D
M/SD

School E
M/SD

Gender
Schoolmate, reciprocal ties 1.00/0.00 1.00/0.00 0.87/0.44 1.00/0.00 0.92/0.27
Seeking academic peer assistance (self-reported ties) 0.82/0.48 0.83/0.54 0.89/0.39 1.00/0.00 0.83/0.44
Providing academic peer assistance (peer-reported ties) 0.87/0.40 0.95/0.14 0.85/0.48 1.00/0.00 0.75/0.40
Language background
Schoolmate, reciprocal ties 0.01/0.85 0.67/0.64 0.43/0.85 - 0.34/0.66
Seeking academic peer assistance (self-reported ties) 0.06/0.90 0.51/0.76 0.66/0.72 - 0.24/0.78
Providing academic peer assistance (peer-reported ties) 0.14/0.89 0.63/0.69 0.66/0.73 - 0.11/0.74
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than boys (M = 6.65, SD = 3.98) in schoolmate networks (t = –3.00, df = 139, p < 0.01). However,
there were no statistically significant differences in the number of reciprocal ties in schoolmate net-
works between boys (M = 3.05, SD = 1.94) and girls (M = 3.10, SD = 1.62). Additionally, there were
no significant differences in academic peer assistance by gender; on average, boys and girls helped
and received help with schoolwork from two peers. Nevertheless, their egocentric networks of aca-
demic peer assistance included three pupils. No significant differences were found between native-
speakers and bilingual pupils in schoolmate and academic peer assistance networks.

We performed a visual social network analysis for all the five schools that took part in the present
study; here, we present a visualization of two similarly sized schools (A and E), but those of the three
other schools are available in Appendix. The visualizations presented in Figure 1 illustrate the
pupils’ schoolmates and academic peer assistance networks. The received schoolmate and academic
peer assistance nominations in both schools were distributed relatively evenly among pupils, so few
were nominated more than others. The number of connective lines among pupils indicates that
School E had more designated pupil connections in both networks. In School E, pupils had
more schoolmates (M = 5.7) and peers with whom they exchanged academic peer assistance (M
= 2.8) than in School A (M = 3.5 for schoolmates and M = 1.5 for academic peer assistance). In
both schoolmate networks, the grade-level boys were more connected to each other than were
the girls, who had more distinct class groupings. According to the visualizations, there were also
more connections between pupils of the same gender in academic peer assistance networks, but
the gender-based subgroups were closer. Especially in School A, the pupils from classes A3 and
A4 formed cross-class gender-based subgroups. In particular, boys were grouped closer together
than girls in the visualizations.

We also examined pupils’ positions in the visual networks according to their language
backgrounds (Figure 2). Most pupils were native-speakers in both schools (School A = 75%;

Figure 1. Visualizations presenting internal social networks in two different schools. The nodes represent pupils, the size rep-
resents the number of nominations made by other pupils, the lines between pupils represent ties, and the colors represent
classes at the school. Strongly connected pupils are pulled together, and weakly connected pupils are pushed apart by Gephi’s
Force Atlas 2 algorithm.
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School E = 73%). The pupils with bilingual backgrounds were well connected to their native-
speaker peers and a few non-native-speaker pupils. Many bilingual pupils had large social net-
works, including schoolmates from all language backgrounds, and they provided their peers with
plenty of help with schoolwork. Emphasizing multiculturalism was one of School A’s value prin-
ciples. The visualization of School E suggests more cross-class connections between boys than
between girls.

3.4. Levels of academic peer assistance in relation to pupils’ gender, language
background, and schoolmate networks

The fourth research question examined how pupils could be grouped based on their activity in aca-
demic peer assistance networks and how these groups were related to pupils’ demographic back-
grounds. We categorized the participants into three groups based on how often their peers
named them helpers. In the first group, passive helpers (n = 34, 18.1%) did not get any nominations
from their peers. In the second group, medium helpers (n = 124, 66.0%) got 1–3 nominations, and
in the third group, active helpers (n = 30, 16.0%) helped at least four peers in academic matters.
However, our research instrument did not allow us to examine the depth, frequency, or quality
of the help received or provided, only the size of the network where peer assistance took place.
After grouping the participants, we used cross-tabulations to examine how the clusters were related
to gender and language background. The results showed no significant relationship between group
membership and gender or language background. Of the passive, medium, and active helpers,
41.2%, 53.7%, and 44.8% were girls, respectively. Furthermore, of the passive, medium, and active
helpers, 79.4%, 80.5%, and 83.3% were native-speakers, respectively, and the rest came from bilin-
gual backgrounds, except for one passive helper who was a non-native-speaker and one medium
helper whose language background was unknown.

Figure 2. Pupils’ social networks and language backgrounds. The nodes represent the pupils, the size represents the number of
nominations made by other pupils, the lines between pupils represent ties, and the colors represent the pupils’ language back-
grounds. Strongly connected pupils are pulled together, and weakly connected pupils are pushed apart by the Force Atlas 2
algorithm of Gephi.
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To examine how the schoolmate networks of passive, medium, and active school helpers differed
from each other, we performed a two-way ANOVA. As shown in Table 4, the number of reciprocal
ties was only related to the academic peer assistance group, and there was no interaction effect
between the groups and gender: The more pupils helped their peers with schoolwork, the more
they had reciprocal ties to their schoolmates. With Scheffe’s post hoc test, all group differences
were statistically significant (passive vs. medium helpers p < 0.05, others p < 0.001). Moreover,
the size of the egocentric network was related to academic peer assistance in that active helpers
had bigger egocentric networks than medium and passive helpers, and boys had bigger networks
than girls. The statistical differences were found between the active and passive helpers (p <
0.001) and the active and medium helpers (p < 0.001) by using Scheffe’s test. In addition, there
was also an interaction effect between these two factors: passive helper girls had bigger networks
than medium helper girls and passive helper boys. These ANOVA results indicate that, on average,
the active helpers had more schoolmates than their peers, who were less active in academic peer
assistance networks.

The visual analysis of academic peer assistance (Figure 3) indicates that Schools A and E differed
considerably. In School A, most of the pupils were identified as passive (15%) or medium (58%)
helpers, and only two girls from the same class were identified as active helpers (4%). Most pupils

Table 4. Factorial ANOVAs of the interrelation between academic peer assistance and networking.

Cluster Gender ANOVAa

Schoolmate, reciprocal ties

Male Female Effect F

M SD M SD

Passive helpers 1.70 1.49 2.71 2.05 Academic peer assistance group 13.54***
Medium helpers 3.07 1.64 2.98 1.53 Gender 0.13
Active helpers 4.69 2.24 4.08 1.19 Academic peer assistance group x gender 2.07

Schoolmate, size of egocentric network

Male Female Effect F

M SD M SD
Passive helpers 4.35 3.12 5.29 1.94 Academic peer assistance group 10.61***
Medium helpers 6.65 3.14 4.92 2.04 Gender 4.58*
Active helpers 9.50 5.70 6.85 1.91 Academic peer assistance group x gender 3.37*
aDegree of freedom: reciprocal ties (2, 185), size of egocentric network (2, 185). *p < 0.05, ***p < 0.001.

Figure 3. Visualizations of the schoolmate networks of Schools A and E, with different levels of academic peer assistance. The
nodes represent the pupils, the size represents the number of nominations made by other pupils, and the lines between pupils
represent ties. Active helpers are presented in dark grey, medium helpers in grey, and passive helpers in light grey. Strongly
connected pupils are pulled together, and weakly connected pupils are pushed apart by the Force Atlas 2 algorithm of Gephi.
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with bilingual and non-native-speaker backgrounds from School A were medium helpers, and none
were identified as active helpers. In contrast, in School E, only five pupils (8%) were identified as
passive helpers, but 52% of the pupils as medium helpers. Moreover, 24% of the pupils in School
E were active helpers, which was the highest value among all the schools in our study. In School
E, active helpers were distributed into four subgroups, including most active and medium helpers.
Three pupils with bilingual or non-native-speaker backgrounds were identified as active helpers.
School E emphasized multifaceted collaborative and participatory working methods (see Table 1,
value principles), which appeared reflected in the number of active helpers.

3.5. Pupils’ academic peer assistance activity in relation to SDP among fifth graders

To answer the fifth research question, we performed two-way ANOVA to examine how gender and
academic peer assistance groups related to sociodigital competencies, the school’s digital practices,
digital learning orientation, and social networking (Table 5). Because online social networking was
not related to gender in a statistically significant way and there was no interaction effect, inter-
relations between the groups and this measure were reported using one-way ANOVA. The boys
self-reported higher academic digital competencies than girls, and the level of boys’ academic digital
competencies increased as a function of the academic peer assistance group. In the case of the girls,
both medium and active helpers considered themselves more skillful than passive helpers, but med-
ium helpers were slightly the most competent. However, with Scheffe’s post hoc test, only the differ-
ence between the active and passive helpers groups was found to be significant (p < 0.05).

Table 5. Factorial ANOVAs of the interrelation between academic peer assistance and digital engagement and competences.

Cluster Gender ANOVAa

Academic digital competences

Male Female Effect F

M SD M SD

Passive helpers 3.87 0.87 3.27 0.58 Academic peer assistance group 4.39*
Medium helpers 4.05 0.62 3.73 0.62 Gender 23.14***
Active helpers 4.43 0.42 3.64 0.55 Academic peer assistance group x gender 1.73

School’s digital practices: Digital learning support

Male Female Effect F

M SD M SD

Passive helpers 3.25 1.18 2.76 0.88 Academic peer assistance group 5.14**
Medium helpers 3.37 1.11 3.75 1.10 Gender 1.50
Active helpers 4.24 1.13 3.58 1.06 Academic peer assistance group x gender 3.59*

Digital engagement

Male Female Effect F

M SD M SD

Passive helpers 3.50 1.04 3.23 0.94 Academic peer assistance group 3.35*
Medium helpers 3.92 0.86 3.42 0.78 Gender 11.61***
Active helpers 4.38 0.66 3.52 0.82 Academic peer assistance group x gender 0.85

Desire for digital schoolwork

Male Female Effect F

M SD M SD

Passive helpers 3.58 1.14 3.34 1.30 Academic peer assistance group 4.04*
Medium helpers 4.10 0.80 3.62 0.93 Gender 6.39*
Active helpers 4.52 0.92 3.85 1.14 Academic peer assistance group x gender 0.35
aDegree of freedom: academic digital competences (2, 172), digital learning support (2, 172), digital engagement (2, 171), desire
for digital schoolwork (2, 171). *p < 0.05, **p < 0.01, ***p < 0.001.
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Further, the active peer assistance group helpers reported engaging in more frequent digital
learning at school than the passive group. An interaction effect between gender and the peer assist-
ance group was revealed: boys reported using technology more often to support their school learn-
ing than girls, except in the medium helper group, where the girls reported higher scores than the
boys and even the active helper girls. However, Scheffe’s test identified a significant difference only
between the active and passive helpers (p < 0.01). The active helpers appeared to be oriented toward
digital learning and, therefore, were sensitive to the digital learning opportunities provided.
Further, the two-way ANOVA revealed statistically significant differences regarding gender and
academic peer assistance for digital engagement and the desire for digital schoolwork. In accord-
ance with expectations, gender differences were strong. The boys reported higher digital engage-
ment (e.g., enjoyment in solving challenging digital problems) and a stronger desire to use
digital technologies in their schoolwork. Nevertheless, digital engagement and desire for digital
schoolwork increased with the level of academic peer assistance. With Scheffe’s post hoc test, sig-
nificant differences were located between active and passive helpers (p < 0.05). Finally, the results
showed that gender was not related to social networking. However, the active helpers (M = 4.48,
SD = 0.92) reported using sociodigital technology for social networking more intensively than
the medium helpers (M = 4.20, SD = 1.30) and passive helpers (M = 3.48, SD = 1.34; F(2, 173) =
5.19, p < 0.01). With Scheffe’s test, the differences between passive and medium helpers and passive
and active helpers were statistically significant (p < 0.05).

4. Discussion

We investigated fifth-grade pupils’ (N = 188) schoolmate and academic peer assistance networks
in five schools sampled according to an adequate response rate for the social networking ques-
tionnaire; the sample size was relatively small but adequate for analyses. The questionnaire relied
on pupils’ self-reports, and consequently, it was subject to social desirability effects. Nevertheless,
the social networking data enabled us to use peer assessment (in-degrees) to validate subjective
indications of their networking role socially. Furthermore, we did not have data about pedago-
gical and peer-learning variations among the schools that would have helped to explain the
results. However, the qualitative data of the pupils’ networking patterns enabled the visualization
of these networks in relation to relevant demographic and explanatory (level of academic peer
assistance) variables. The present investigation was anchored on the digitalization program of
the city of Helsinki. The program invited volunteering schools to sign in for becoming “smart
schools” committed to using digital technologies to transform their operational culture according
to local pedagogic or organizational considerations (e.g., inclusion, portfolio pedagogy, or colla-
borative learning and teaching). This context shaped the present results and cannot be straight-
forwardly generalized across Finnish schools. To support school transformation, we were
committed to providing each school with research feedback, including the social network
data, per the research-practice partnership (Coburn & Penuel, 2016). The visual comparison
between schools A and E illustrates the type of feedback provided for all the schools in joint
research-practice workshops. Further, we also focused on comparing schools rather than separate
classes because Finnish schools have a great deal of between-class cooperation, for instance, in
co-teaching (Paju et al., 2022). Although investigations have revealed the so-called class-teacher
effect regarding learning achievement (Nye et al., 2004) and pupils’ social and behavioral skills
(Jennings & DiPrete, 2010), no specific studies are available regarding the teacher effect on aca-
demic peer assistance. The results rely on selections made and could be different if the analytic
unit had been individual classes (f = 12) rather than schools (5). Although the results cannot be
transferred to Finnish schools in general, we maintain that the findings regarding academic peer
assistance, based on social network data, are credible and provide valuable guidance for improv-
ing educational practices.
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4.1. Summarizing the research results

The first research question examined fifth-grade pupils’ social networks and structures among
schools. We analyzed the pupils’ schoolmates and academic peer assistance networks separately
in each school. In accordance with our expectations, the analysis indicated that schoolmate net-
works were denser than academic peer assistance networks. However, many pupils helped each
other with schoolwork. The results for the second research question indicated that the networks
were less homophilic in relation to language background than gender. Especially in School A,
but also in School E, the level of cultural homophily remained low. However, among the schools,
there were notable differences in the homophily of schoolmates and academic peer assistance net-
works in relation to language background. The results further revealed that although boys had lar-
ger egocentric schoolmate networks than girls, there was, on average, a similar number (three) of
reciprocal schoolmates. Moreover, we did not find gender differences regarding asking for and giv-
ing academic peer assistance. The fourth research question focused on grouping fifth-grade pupils
according to their activity in academic peer assistance. By choosing meaningful threshold values, we
distinguished passive (n = 34), medium (n = 124), and active (n = 30) helpers from one another.
Both girls and boys were distributed relatively evenly to all these groups, and there was no relation-
ship between the groups and pupils’ language backgrounds. The high level of academic peer assist-
ance was associated with larger schoolmate networks across reciprocal ties and the size of the
egocentric network, indicating that the active helpers were overall better connected with their peers.

These results are also shown in the network visualizations of Schools A and E (Figures 1 and 2).
Although the schoolmate networks of both schools were largely homophilic in terms of gender, aca-
demic peer assistance networks involved more cross-gender linkages. In particular, School A had
many mixed-gender groups in its schoolmate and academic peer assistance networks. In the network
visualizations, one can see that those pupils studying in the same class tended to be in close contact
with others. Network visualizations indicated that language background did not lead to the social
exclusion of pupils; many pupils with a bilingual language background had large social networks.
There were slightly more intercultural connections in School A, where the school values emphasized
multiculturalism. The level of academic peer assistance varied significantly among the schools. Most
pupils were categorized as passive or medium helpers, and only two female pupils were active helpers
(4%) in School A. In contrast, almost one-fourth of the pupils (24%) were active helpers in School
E. Table 1 indicates that a partial explanation for the difference may be diverging school values.
Although the values of School A highlighted multiculturalism, they did not address the pedagogic
practices of learning and teaching. In contrast, the values of School E emphasized collaborative work-
ing methods and pedagogies, which manifested as a high level of academic peer assistance among
pupils. Further, the results indicate that bilingual pupils were actively engaged in academic peer assist-
ance, which would have vast potential for supporting a culture of peer learning.

The fifth research question addressed how pupils’ activity in academic peer assistance related to
their informal and formal SDP practices. The results confirmed our expectation that active sociodi-
gital participants were more active in peer assistance networks. The active helpers used digital tech-
nologies more intensively at school for digital learning support. They were more engaged in interest-
driven social networking with the medium helpers than the passive helpers across both genders. Only
academic digital competencies were related to academic peer assistance and, similarly to many studies
(e.g., Hakkarainen et al., 2000; Hietajärvi et al., 2020), boys self-assessed being digitally more skilled
than girls. The active helpers of both genders expressed higher digital engagement with school and a
desire for more digital schoolwork than the passive helpers did. Although the differences were associ-
ated with gender in a way that corresponded to earlier research (Hietajärvi et al., 2020), ANOVAs (see
Table 5) revealed that the effect of the academic peer assistance group was significant in digital
engagement and desire for digital schoolwork. These findings are intriguing and consistent with
intensive social learning characterizing young people’s digital culture (Gee & Hayes, 2011).
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4.2. Toward systematic facilitation of academic peer assistance at school

The present investigation revealed that relatively young pupils are able to build academic peer
assistance networks. The peer assistance networks analyzed may have spontaneously emerged,
representing spillover effects of the pupils’ informal peer learning culture (Gee & Hayes, 2011; Li
et al., 2017). It is also possible that some of the schools have made deliberate efforts to build a social
learning culture. The active helpers reported better academic digital competencies than the passive
helpers, and they indicated a higher level of learning-supportive informal social networking. An
encouraging finding was that academic peer assistance was not associated with gender; girls and
boys were equally active school helpers. Furthermore, the results indicated that the pupils’ language
backgrounds did not shape their practices of academic peer assistance; neither native-speakers nor
bilingual pupils took an active part in academic peer assistance. Moreover, academic peer assistance
relations appeared to be reciprocal in terms of pupils mutually fostering each other’s learning rather
than some advantaged pupils helping others.

The visual analyses of Schools A and E revealed that although pupils’ networks were structured
according to their school class and gender-based homophily, the networks were usually relatively
well integrated. The findings highlight the importance of deliberately fostering and establishing prac-
tices of academic peer assistance within schools and providing pupils with access to their vast social
learning resources. Such efforts should focus on reshaping the values and operational culture of each
school (macro-level), local curriculum and enacted classroom practices (meso-level), and pupils’ and
teachers’ personal practices of collaborative working and studying (micro-level). To foster academic
peer learning, teachers must understand its pedagogic value (focus), explore corresponding pedago-
gies in their teaching (fiddling), and build internal and external supporting social networks (friends,
Frank et al., 2011). Simultaneously, educators should be aware of the potential downsides of academic
peer assistance (Kessels & Steinmayr, 2013), such as using peer support to minimize one’s learning
efforts. Building a genuine peer-learning culture that engages pupils in persistent personal and colla-
borative problem-solving is critical. Studying complex phenomena for which no one in the classroom,
including the teacher, has pre-given answers appears to be especially suitable for collaborative learn-
ing, knowledge sharing, and partial knowledge and understanding pooling. To these ends, the present
investigators are organizing co-invention projects in schools to engage teams of pupils using digital
fabrication and traditional technologies to design and make complex artifacts (Riikonen et al., 2020).
Academic peer assistance is inseparable from such integrative science, technology, engineering, arts,
and mathematics (STEAM) projects. When moving forward with network studies on academic peer
assistance, it would be important to collect observation, process, and interview data on peer learning
practices in schools. Feeding the network visualization back to teacher practitioners in accordance
with research-practice partnership assists teachers in becoming more aware of their pupils’ academic
peer assistance networks and, thus, better able to make corresponding adjustments in their pedagogy
and practice.
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