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1 
Chapter 1  
Introduction 

This chapter introduces the context, aims, and main research questions underlying this 
thesis. It also elaborates on the contributions that this work makes to research into small 
group teaching, by specifying the role of cognitions, social capital, and informal peer 
networks in higher education. This introductory chapter concludes with an outline of the 
empirical studies presented in this thesis. 
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1.1. Small group teaching in the higher education context 

In recent decades, enrollment in higher education has increased, driven by both 
government policies designed to foster knowledge economies and increasing labor market 
demand for highly educated employees. The massive expansion of higher education also 
seemingly has been triggered by the ambition of Western governmental policies, namely, 
that higher education should be available for everyone. Increasing enrollment in turn has 
enhanced the diversity of the student body, in terms of their prior knowledge, capabilities, 
and needs (Beerkens-Soo & Vossensteyn, 2009; OECD, 2012a, 2014). As a result of this 
development, relatively more first-year students may have difficulties meeting academic 
requirements (Heublein, 2014; Hussey & Smith, 2010). Low study success rates raise 
critical concerns for policy makers and academics alike, especially in terms of the potential 
costs to society, universities, and students themselves, as well as the threat of delayed 
entrance to labor markets (Beerkens-Soo & Vossensteyn, 2009; Dutch Inspectorate of 
Education, 2014; Heublein, 2014). An important risk factor related to a lack of study 
success involves students’ struggle to adjust, academically and socially, when they enter 
university (Christie, Munro & Fisher, 2004; Rausch & Hamilton, 2006). When they engage in 
academic and social adjustment, students deal more effectively with the academic and 
interpersonal demands of the university (Beyers & Goossens, 2002; Buote et al., 2007), 
and both forms are critical for study success (Gray, Vitak, Easton, & Ellison, 2013). In 
particular, students must face the challenge of building a new social support network 
(Rausch & Hamilton, 2006).  

Small group teaching (or small group learning) offers an approach that might help 
students build relationships with both fellow students and faculty. Although small group 
teaching and small group learning can be used interchangeably, this thesis adopts the 
former term, defined as a learner-centered, interactive teaching approach that fosters 
collaborative learning among students in formal or institutionalized small groups for a 
certain period (e.g., semester, year), while being guided by a mentor or teacher (e.g., Exley & 
Dennick, 2004; Johnson & Johnson, 1999; O’Donnell, 2006). Formal small groups generally 
include 12–25 students, embedded in a program as part of a small group teaching 
initiative; informal small groups instead refer to groups or networks that emerge 
spontaneously within these formal groups. With two meta-analyses of higher education, 
Hattie (2009) identifies a medium effect of small group teaching on study success, noting 
that in small groups, students are expected to collaborate, help one another, and complete 
assignments as a group. Interaction and collaboration among them not only enhances the 
likelihood that students complete their degree but also prepares them for their future 
careers in modern work environments that generally demand employee collaboration as a 
higher order skill (OECD, 2012b). 

Although previous findings suggest that small group teaching has a positive effect on 
learning outcomes, it is not necessarily a beneficial approach for all students. Hockings 
(2009) finds that 30% of students simply do not benefit from learning in small groups. 
Potential theoretical explanations include the notion that some students are not sufficiently 
engaged in the learning approach. Other researchers suggest that in a small group teaching 
context, lower achieving students cannot establish relationships with higher achieving 
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1 
students or instructors, which potentially could contribute to their achievement (Cleland, 
Arnold, & Chesser, 2005; Vaughan, Sanders, Crossley, O'Neill, & Wass, 2015). Thus, the 
question arises: What makes small group teaching effective for facilitating higher education 
students’ study success?  

Small groups seem effective for learning only if the interactions between students and 
staff contribute to the achievement of the students’ academic goals. This contribution 
occurs in particular when small group teaching helps students build social capital. 
Interactions and collaborations with peers and contact with teachers may improve students’ 
performance (e.g., Brown, Street, & Martin, 2014; Celant, 2013; Etcheverry, Clifton, & 
Roberts, 2001; O’Donnell, 2006; Pai, Sears, & Maeda, 2015; Webb, 1982). In this context, 
social capital refers to a person’s access to valuable resources (e.g., information, support) 
through social relations that then help him or her attain personal goals (Coleman, 1990a; 
Flap & Völker, 2004; Lin, 1999). Similar to other forms of capital, social capital helps 
people achieve goals that they could not reach without this capital (Coleman, 1988, 
1990a). As a form of students’ social capital, informal peer networks emerge outside of the 
classroom, created by students, not by faculty (Hommes et al., 2012). In these informal 
peer networks, students help one another, collaborate, and become friends, which might 
facilitate their academic and social adjustment and thus their study success. Higher 
education students should be active in creating informal peer networks and select 
resources for academic or social support that exist within such small groups. Their 
cognitions, beliefs, and prior achievement all could have notable impacts on their efforts to 
build social capital and informal peer networks. Therefore, the following sections detail the 
relationships among cognitions, prior achievement, social capital, and informal peer 
networks within small groups as means to facilitate learning and study success.  

1.2. Cognitive perspectives on small group teaching 

Beliefs about learning, the learning environment, and the self as a learner represent 
learning cognitions (Bong & Skaalvik, 2003; Ferla, Valcke, & Schuyten, 2009). Many studies 
investigate cognitions in relation to self-regulated learning or individual performance (e.g., 
Richardson, Abraham, & Bond, 2012; Robbins et al., 2004). Moreover, the concept of social 
cognition is often aligned with perceptions or beliefs, which may refer to people’s 
judgments, attributes, explanations of other’s behavior, or differences in these beliefs. 
Cognitions can also refer to beliefs about the individual him or herself (Higgins, 2000). The 
focus in this thesis is on three cognitions that seem important for understanding learning in 
a social context and, in particular, in small group teaching: academic self-efficacy, growth 
mindsets, and self-perceived popularity among peers.  

Theoretically, cognitions such as self-efficacy can be influenced by social capital (Usher 
& Pajares, 2008). Access to valuable resources (e.g., information, advice, support) through 
social relations in a small group teaching environment may have an impact on students' 
cognitions, such as their beliefs that they can succeed. Cognitions and prior achievement 
also can be determinants of social capital and informal peer networks (Cleland et al., 2005; 
Siciliano, 2016; Vaughan et al., 2015), because by approaching others, students can 



Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017

509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer

CONNECTING, INTERACTING AND SUPPORTING 

14 

 

 

 

 

leverage the potential benefits available in small group teaching environments. For 
example, a student might ask a peer for support if he or she believes that this support will 
contribute to her or his performance. Such cognitions in turn should influence the 
emergence of peer networks and the access to social capital derived from these networks. 
Yet to date, little educational research has investigated how students’ cognitions might 
influence the selection of other members into a network or the resulting access to social 
capital (cf. Zander & Hannover, 2014). 

1.2.1. Academic self-efficacy 

Academic self-efficacy is a person’s perception that he or she will succeed in a certain task 
or domain (Bandura, 1977b, 1997). Derived from the expectancy-value theory (Pintrich & 
De Groot, 1990), expectancy has been conceptualized in several ways (e.g., self-efficacy, 
control beliefs, perceived competence), but its core meaning is similar to the definition of 
(academic) self-efficacy used in this thesis, namely that people believe, to varying levels, 
that they are able to accomplish tasks successfully and are accountable for their own 
achievements. Self-efficacy is not only an important predictor of study success (Richardson 
et al., 2012; Robbins et al., 2004) but also can enhance feelings of preparedness for 
university and facilitate successful transitions (Byrne & Flood, 2005). Prior achievement (as 
might be reflected in high school grades) relates to these cognitions, because when 
students perform well in high school, they likely develop stronger self-efficacy beliefs 
(Bandura, 1977b; Usher & Pajares, 2008). Self-efficacy also can be influenced by others 
(Siciliano, 2016). Four key sources of self-efficacy appear in prior literature: previous 
positive experiences (“I succeeded in high school, so I will succeed now too”), vicarious 
learning or observation of others (“If my friend can pass that exam, I can too”), verbal 
convincing and encouragement by peers and mentors or teachers (“You can pass if you 
study hard!”), and emotional and physical reactions (e.g., safety; Bandura, 1977b; Usher & 
Pajares, 2008). Vicarious learning and encouragement are especially likely to take place in 
small groups, when students meet frequently in class. Because students often feel 
uncertain about their own capabilities when they enter university (Christie, Tett, Cree, 
Hounsell, & McCune, 2008), they tend to compare themselves socially with others and use 
these comparisons to evaluate their own behavior, abilities, and skills (Festinger, 1954). 
When a peer succeeds with a difficult assignment, it may convince other students that they 
can manage the task at hand too, so their level of self-efficacy would be enhanced. 
Students also can function as role models for their peers and be approached for academic 
help (Bandura, 1977a, b, 1997; Usher & Pajares, 2008). Whether highly self-efficacious 
students are more attractive as academic helpers is unclear though. On the one hand, they 
demonstrate their abilities to accomplish tasks successfully, invoking “I-can-do-it” 
cognitions (Bandura, 1997; Kraft, Rise, Sutton, & Røysamb, 2005). On the other hand, in a 
new learning environment, students may feel unsecure, such that asking for help from 
someone who expresses self-confidence in an ability to accomplish a challenging task 
successfully may feel risky or threatening. In the latter case, students may prefer to 
approach someone with similar self-efficacy beliefs or feelings (Townsend, Kim, & Mesquita, 
2014). 
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1.2.2. Growth mindsets 

Implicit theories are implicit because their underlying cognition remains unspoken; they are 
theoretical because they form a framework that people can use to make attributions and 
predictions or interpret everyday events (Molden & Dweck, 2006; Yeager & Dweck, 2012). 
With regard to intelligence, entity theorists and incremental theorists offer different implicit 
theories. Entity theorists assert that intelligence and abilities are innate and cannot be 
changed, creating a fixed mindset, whereas incremental theorists believe in growth 
mindsets. They believe that effort and dedicated work can improve intelligence and abilities 
(see Dweck, 1999, 2006; Yeager & Dweck, 2012). Students with growth mindsets tend to 
be optimistic and motivated to learn, which can improve their academic performance 
(Paunesku et al., 2015; Rattan, Savani, Chugh, & Dweck, 2015; Romero, Master, 
Paunesku, Dweck, & Gross, 2014). Over time, high achievers with growth mindsets remain 
high achievers; low achievers with growth mindsets improve (Huguet & Kuyper, 2008). 
Students with fixed mindsets instead believe that it is useless to put effort into the learning 
process once they reach their potential, because they cannot improve any more (Blackwell, 
Trzesniewski, & Dweck, 2007). The effects of these mindsets are not limited to personal 
learning and achievement but also might extend to a willingness to provide academic help 
to others, or not. For example, students with fixed mindsets might regard requests for 
support as signals of incompetence. In contrast, students with growth mindsets should 
assume that both their own abilities and those of their peers are changeable through effort, 
so they provide more peer support (Heslin & VandeWalle, 2008), express optimistic 
perspectives, and encourage help-seekers to use their support to build their social capital, 
due to their sense that this effort may improve capabilities (Dweck, 1999; Ferla et al., 
2009). Students with growth mindsets therefore may be more attractive to peers seeking 
academic support.  

1.2.3. Self-perceived popularity 

Social network analysis focuses on actual relationships and structures in networks; 
analyses of social cognitive structures instead rely on how the patterns in the social network 
are perceived by network members (Borgatti & Lopez-Kidwell, 2011; Hanneman & Riddle, 
2005). That is, social cognitive research focuses on how people cognitively represent their 
networks and the effects on their actual networks, behaviors, or other cognitions. For 
example, self-perceived popularity in a peer network is a cognition that might mediate the 
effects of actual popularity in peer networks, yet it often is overlooked in prior research 
(Brands, 2013). Self-perceived popularity in peer networks can be assessed by self-reports, 
reflecting a person's self-perceived integration with others in the small group (Mayeux & 
Cillessen, 2008). Social capital derived from peer networks is inherently in the eye of the 
beholder, in that cognitions are critical to the development of social capital. Several 
researchers demonstrate that networks are influenced by members’ cognitions (Kilduff & 
Krackhardt, 1994; Kilduff, Tsai, & Hanke, 2006; Kwon & Adler, 2014), which can create 
self-fulfilling prophecies. For example, perceived access to social capital may cause 
students to ask others for support and thereby create even more social capital (Brands, 
2013; Kilduff et al., 2006; Lin, 1999). Furthermore, self-perceived popularity can enhance 
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self-efficacy, because a person with this perception also believes he or she has access to 
support that can ensure success. To understand peer networks and social capital better, 
the interplay of cognitions and actual relationships thus should be taken into account. 

1.3. Social capital perspectives on small group teaching 

Social capital is often investigated in primary and secondary education settings (Cemalcilar 
& Gökşen, 2014; Dufur, Parcel, & Troutman, 2013; Huang, 2009; Kao & Rutherford, 2007), 
but when students enter higher education, the importance of different forms of social 
capital may shift. In early schooling, parental support is critical (Dufur et al., 2013), but in 
higher education, peers become more important (Buote et al., 2007; Friedlander, Reid, 
Shupak, & Cribbie, 2007), and students also receive support from faculty. Relatively less is 
known about the impact of various social capital dimensions on study success in this higher 
education setting (e.g., Etcheverry et al., 2001). 

In particular, social capital in small group teaching rarely has been investigated; when it 
has been, it is generally studied among medical students (e.g., Vaughan et al., 2015). Yet 
medical students may differ from students in other disciplines, such as social sciences (the 
current research context), in their active pursuit of social capital to reach their goals. 
Medical science has a highly selective admission procedure, designed to admit only very 
successful students, whereas the prior performances of students in the social sciences vary 
more widely. Previous literature is inconclusive regarding how students’ achievement levels 
contribute to their ability to build social capital (Androushchak, Poldin, & Yudkevich, 2013; 
Todres, Tsimtsiou, Sidhu, Stephenson, & Jones, 2012; Vaughan et al., 2015). Accordingly, 
more understanding is needed with regard to how diverse students in mass study programs 
build social capital, including how small groups might facilitate these connections. 
Specifically, to whom do students connect for support, and to what extent do these 
connections depend on students’ cognitions and prior achievement? 

Peer interactions grow increasingly important for higher education students (Buote et 
al., 2007; Friedlander et al., 2007), but at what point do they start contributing to study 
success and become social capital? Two research lines offer some theoretical insights into 
this question. First, Tinto’s (1993) interactionalistic or integration model of dropout regards 
study success as a result of a longitudinal process of interactions among individual 
characteristics and the academic and social characteristics of the institution (e.g., 
Beekhoven, De Jong, & Van Hout, 2002; Braxton, Milem, & Sullivan, 2000; Meeuwisse, 
Severiens, & Born, 2010; Pascarella & Terenzini, 2005; Severiens & Schmidt, 2009; 
Severiens, Ten Dam, & Blom, 2006; Torenbeek, Jansen, & Hofman, 2010). In Tinto’s (1975, 
1993) model, a balance between integration into the academic system and integration into 
the social system is a precondition for study success. Meeuwisse et al. (2010) 
conceptualize academic and social integration as social and academic interactions, to 
reflect students’ experiences more straightforwardly; Smith (2015) instead suggests using 
students’ embeddedness in social and academic peer networks. In social networks, 
friendships are not necessarily academically related, but they may provide personal or 
emotional support and help cope with stressful situations following the transition to 
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university (Buote et al., 2007; Wilcox, Winn, & Fyvie-Gauld, 2005). In academic peer 
networks, the relationships among students instead are study-related and associated with 
academic support (Nebus, 2006; Tomás-Miquel, Expósito-Langa, & Nicolau-Juliá, 2015), 
which clearly can be important for study success (Gaševic, Zouaq, & Janzen, 2013; Thomas, 
2000). This thesis further distinguishes interaction with peers from interactions with faculty 
(e.g., teachers, mentors). Peer interactions can be associated with social or non–study-
related forms, such as friendship, and with academic or study-related elements (Nebus, 
2006; Tomás-Miquel et al. 2015). Interactions with faculty instead tend to be solely study-
related.   

Second, social constructivism theory emphasizes that peer interactions contribute to 
cognitive growth or learning because knowledge must be constructed, rather than simply 
discovered (Vygotsky, 1978). Peer interactions contribute in particular to learning when 
socio-cognitive processes allow knowledge sharing across multiple perspectives (Sangin, 
Molinari, Nüssli, & Dillenbourg, 2011) and when students receive support from advanced 
peers within a zone of proximal development. That is, a more capable peer assists with 
assignments that a less capable student could not manage otherwise (Aleven, Stahl, 
Schworm, Fischer, & Wallace, 2003; Vygotsky, 1978). In academic support relations, 
students should be slightly dissimilar in their achievement levels or capabilities, because 
higher achievers can function as a “scaffold” for lower achievers (Wood, Bruner, & Ross, 
1976). Academic support relations appear most beneficial when formed with slightly 
advanced peers, though previous studies acknowledge that such beneficial network 
structures do not always form readily. Buchs and Butera (2009) show that collaboration 
with an advanced peer benefits learning but only if the lower achiever receives 
complementary information from the higher achiever. Lomi, Snijders, Steglich, and Torló 
(2011) find that students are more likely to adopt the average achievement level of their 
friends and advisors, which is beneficial from Vygotsky’s perspective if these friends and 
advisors have a higher achievement level. Poldin, Valeeva, and Yudkevich (2016) also note 
that students’ achievement increases when they study with a more able peer but not when 
the relationship entails solely social activities, rather than study-related activities. Thus, 
network structures developing in small group teaching settings might not be optimal in all 
cases, in the sense of Vygotsky’s approach, according to previous theoretical and empirical 
research on social networks that highlights that people tend to prefer close (friendship) 
relationships with others who are similar in background characteristics, cognition, and 
achievement levels (Flashman, 2012; McPherson, Smith-Lovin, & Cook, 2001). This 
homophily mechanism may prevent the formation of relationships between dissimilar peers 
and thus foster relational networks that are more in line with Tinto’s (1993) idea of closely 
interconnected academic and social relations. However, little research details how much 
the formation of networks in small group teaching settings is driven by homophily principles 
or the alignment of friendship with academic relations, and how much stems from a search 
for slightly advanced peers in academic relations instead of similar peers in friendship 
relations. These questions will be addressed by the current research. 

When the learning environment aims to contribute to the enhancement of overall 
performance rates (Heublein, 2014; Hotchkiss, Moore, & Pitts, 2006; OCW, 2015), lower 
achieving students likely need to benefit from small group teaching. If they can improve 
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from an unacceptable to an acceptable grade, it contributes to the university’s average 
performance rates. Furthermore, these students have much to gain in terms of study 
success. Although the lowest achievers might benefit from access to the highest achievers 
(Carrell, Fullerton, & West, 2009; Griffith & Rask, 2014), some research instead suggests 
that low achievers find it more difficult to approach others for help (Cleland et al., 2005) 
and that higher achievers already have more connections than lower achievers (Vaughan et 
al., 2015). If higher achievers alone benefit from small group teaching, it might support a 
university strategy that aims to foster excellence. The question that remains is, How do 
students connect with one another for academic support and friendship, and to what extent 
do these connections depend on achievement level? In other words, do students exploit the 
diversity of the surrounding student body, in terms of achievement levels? 

1.4. Peer network perspectives on small group teaching 

1.4.1. Defining peer networks 

In small group teaching, peer learning takes place. Peers provide academic support and 
learn from one another through their interactions in small groups (e.g., O’Donnell, 2006). 
Peer networks refer to connections among students, who constitute different dyadic 
relationships or networks, such as help seeking links or friendships, within or outside their 
formal small student groups. The network concept highlights that not only are relations 
important unto themselves, but the structural patterns of relations in a group of actors are 
critical. For example, a student who has many academic support relations still may possess 
relatively little social capital if these relations mainly involve links with low achieving peers 
who in turn are mostly connected with one another, such that they also lack support from 
higher achievers (see Borgatti, Mehra, Brass, & Labianca, 2009). Few studies on small 
group teaching in higher education have employed a social network perspective though 
(Hommes et al., 2012; Katz, Lazer, Arrow, & Contractor, 2004; Smith, 2015; Thomas, 
2000). 

Student or peer networks are multiplex; students have both formal ties in their small 
group and informal ties, such that they might become friends or help others spontaneously 
(Katz et al., 2004). Small group teaching is formally embedded in a program, so the 
students get enrolled in their small student group. Within these small groups, students then 
can connect with their peers if they need academic or social support, which tend to lead to 
informal networks that are created by the students themselves. Students seemingly should 
be active in approaching others if they do not understand the study material or need to 
collaborate. Guidance from a mentor or teacher instead is usually limited to teaching 
activities and feedback meetings with individual students, but faculty do not assign 
students to informal groups. The development of informal peer networks is a self-emergent, 
student-initiated property of small group teaching in higher education.  
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1.4.2. Informal peer networks within small groups 

Informal networks, such as advice seeking and friendships, are essential in the sense that 
they relate closely to learning (Hommes et al., 2012; Lomi et al., 2011). For small group 
teaching to be an effective collaborative pedagogy, the students themselves are primarily 
responsible. Investigating students’ perspectives on this pedagogical approach, Osman, 
Duffy, Chang, and Lee (2011) find that many students perceive the instructor as crucial for 
obtaining desired outcomes—a cognition that is problematic when the students need to 
create informal peer networks on their own to build their social capital. Thus, it is 
questionable whether students sufficiently initiate and leverage relationships with their 
peers when they need them. 

Aleven et al. (2003) propose that five steps can capture the effective creation of 
informal peer networks; the current study argues that formal small student groups can 
contribute to this process. First, social comparison in small groups makes students aware 
that they need academic support (awareness of the need for academic support). Second, 
during interactions in small groups, students realize what their peers know and how they 
might contribute to their own learning process (identifying advanced peers; Dehler Zufferey, 
Bodemer, Buder, & Hesse, 2011; Sangin et al., 2011). Third, students must initiate a 
connection with their peers to elicit academic or social support (elicit support). Fourth, 
requests for help are granted (willingness to provide support). At this point, social exchange 
theory postulates that people exchange resources with partners from whom they expect the 
most valuable returns, in the form of support (e.g., Blau, 1964; Cook & Rise, 2003; 
Homans, 1961). Spitzmuller and Van Dyne (2013) define such valuable returns as related 
to two forms of helping, according to social exchange notions: (1) proactive helping, which 
benefits helpers by fulfilling their needs for self-efficacy, self-esteem, or reputation, or (2) 
reactive helping that mainly aids other group members and contributes to collective group 
norms, such as those to help one another. Fifth, students collaborate or provide help (peer 
network is created). Instead of investigating the outcomes of informal networks, this thesis 
works to identify the extent to which students connect with their peers and, at a structural 
level, how informal networks emerge, depending on students’ cognitions, achievement 
levels, and formal small groups. 

1.5. Aims, research questions, and conceptual model 

By investigating small group teaching from the social capital, peer network, and cognitive 
perspectives, this thesis aims to contribute to literature pertaining to small group teaching 
in higher education by developing and testing hypotheses about the effects of students’ 
achievement levels, cognitions (self-efficacy, growth mindsets, self-perceived popularity in 
peer networks), social capital, and peer networks. Social capital can be established in a 
learning environment with small groups, as well as in informal peer networks within these 
groups. By focusing on informal peer networks in particular, this thesis identifies whom 
students approach when they need academic support and what kind of cognitions 
contribute to the formation of support relations. Cognitions can be influenced by peers and 
faculty, but they also can be determinants for establishing academic peer relationships, 
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such that they may affect whether any particular student receives requests for academic 
support. Only if students believe that they can succeed, through effort or support, are they 
motivated to initiate ties or express willingness to help others. It also may be the case that 
students are less attractive for academic support when they express too much confidence, 
in the form of self-efficacy. Many studies focus on the interactions that result when students 
undertake a collaborative assignment (e.g., Buchs & Butera, 2009; Damşa, 2014; 
McDonough, 2004; O’Donnell, 2006); less is known about how informal peer networks, 
such as help seeking, develop within small group teaching settings and the extent to which 
students’ cognition contributes to this process.  

It also is important to consider the extent to which small group teaching contributes to 
peer network dynamics, especially during students’ first year at university. Based on the 
proximity principle (Katz et al., 2004), students likely connect with fellow students in the 
same group, rather than with other students from the program, especially at first, before 
they know their peers very well. Therefore, this thesis investigates whether and when 
students search for academic and social support outside their own group, as they work to 
establish informal peer networks.  

In addition to scientific contributions to small group teaching and higher education 
literature, this thesis contributes methodologically, by performing dynamic social network 
modeling of longitudinal data (i.e., stochastic actor-based modeling; Snijders, Van de Bunt, 
& Steglich, 2010), which is novel to higher education literature (for a review, see Sweet, 
2016). This approach supports an examination of small group dynamics, student 
characteristics (e.g., prior achievement level, cognitions), and their links to the structural 
features of the informal peer network. In turn, the novel method provides new insights into 
how higher education students build informal peer networks, depending on their personal 
characteristics, and how the formal small group setting contributes to the establishment of 
this form of social capital.  

Overall then, three aims direct this research: to investigate the relatedness of student 
characteristics (prior achievement, cognition), social capital, and study success; to assess 
the contributions of academic capabilities (i.e., prior achievement) and cognition to the 
connections within informal peer networks; and to determine the contribution of the formal 
setting of small student groups to the establishment of informal peer networks. Accordingly, 
the main research question asks:  

To what extent and how are prior achievement, cognitions, social capital, and informal 
peer networks in (formal) small group teaching related? 

To address this main research question, this thesis investigates three sub-questions: 
(1) To what extent and how are cognitions, faculty interaction, peer interaction, 

different dimensions of social capital, and study success interrelated in small 
group teaching, controlling for prior achievement? 

(2) To what extent are cognitions and prior achievement determinants of the 
establishment of informal peer networks in small groups? 

(3) To what extent does the formal setting of small group teaching contribute to the 
establishment of informal peer networks? 

Figure 1-1 provides a schematic overview of the mechanisms that underlie this thesis, 
by thesis chapter. Social capital offers an umbrella term that may include informal peer 
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1 
networks if those networks contribute to the achievement of students’ goals. Cognitions 
likely contribute to these mechanisms in small group teaching settings, as a condition for 
peer relationships, but also as mediators between social capital and study success.  

 

Fig. 1-1.  Schematic overview of the mechanisms of small group teaching investigated in 
different chapters. The arrows depict key relationships between concepts, not 
causal relationships. In Chapters 2–4, self-efficacy is a mediating variable; in 
Chapters 5–6, it is an independent variable. Social capital offers the umbrella 
term in this conceptual framework. 

1.6. Method 

1.6.1. Design, procedure, and samples 

The data used to answer the research questions underlying this thesis came from two large 
data sets. Longitudinal survey and social network data were collected at a university in the 
north of the Netherlands and at a university in Germany. Both schools are research 
universities, with about 30,000 students in 2014–2015. The data collections seek to follow 
cohorts of students during the academic year, especially for the period during which they 
were arranged in small groups, to investigate the mechanisms behind learning in small 
groups. Complete social network data were collected from social science study programs. In 
the social network analysis, small groups of approximately 12–25 students offer a 
meaningful boundary. Collecting complete social networks longitudinally in higher education 
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is a challenge, in particular because too many missing observations can bias the results 
(Snijders et al., 2010; Wasserman & Faust, 1994).  

The data in the Netherlands address the research questions described in Chapters 2–
4, related to cognition (self-efficacy) as a mediator between interactions (social capital) and 
study success in learning communities and mentor groups, as two forms of small group 
teaching. Furthermore, these data indicate whether social capital building depends on prior 
achievement. In the Netherlands, the first-year students were followed for one academic 
year (i.e., two semesters, with two blocks each), using a four-wave design. The data were 
collected in each block (i.e., twice per semester). The exact times for the data collection in 
turn depended on the different study programs. The sample consisted of 407 social science 
students1 from the 2013–2014 cohort enrolled in a university in the north of the 
Netherlands. These students were pursuing different degrees, as follows: 243 psychology 
students, 89 sociology students, and 75 pedagogical sciences students. The psychology 
and sociology departments maintain 30 learning communities, and pedagogical sciences 
department relies on 18 mentor groups. The total sample included 91 men (22%) and 316 
women (78%), with a mean age of 19 years (SD = 2.0). The participating students were 
mainly Dutch (398; 98%), had moved out of their parental home (273; 67%) and were 
second-generation higher education attendees (354; 87%), such that at least one of their 
parents or siblings had attended higher education. Most of them entered the school with a 
pre-university diploma (N = 325, 81%), and a minority had already attained another 
bachelor’s degree (N = 66; 16%) or admission for university studies (N = 11; 3%). The 
sample was representative of the overall population of 589 first-year social science 
students, which featured 20% men and 80% women with a mean age of 20.0 years (SD = 
2.0). The response rate was 69%. Nineteen students were excluded, because they did not 
grant informed consent to release their official university records. For Chapter 6, we used 
longitudinal network data derived from a subsample of students in learning communities to 
investigate dynamics in informal peer networks. This subsample consists of 95 first-year 
students in eight learning communities (M = 12 students per community; SD = .35), 
including 58 women [61.1%] and 37 men [38.9%]) with a mean age of 19.46 years (SD = 
1.56). The response rate for the social network measures was high (93%), thanks to the 
cooperation of the study program. Students were informed of the importance of the study, 
and their anonymity was assured. These nearly complete data enable us to investigate 
small group dynamics and informal peer networks thoroughly. 

The data collected in Germany address research questions, as described in Chapter 5, 
about cognitions (self-efficacy, growth mindsets, self-perceived popularity) as determinants 
of informal peer networks in seminar groups. Students were followed over a one-semester 
course, using a three-wave design that collected information at the beginning of the 
semester, at the mid-term, and at the end of the semester. The data were collected for 

                                                             

1 The studies presented herein exclude data from the international track of psychology, because 
the students were not comparable across nations in terms of their prior education and 
achievement.  
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three semesters: Fall 2013–2014, Summer 2014, and Fall 2014–2015. The sample 
consisted of 580 social science students, including 381 women (68.2%) and 178 men 
(31.8%), though 21 (3.6%) students did not report their gender. These students were 
enrolled in the second semester of either a bachelor’s educational science program (n = 
384, 66.2%; N = 9 courses) or a master’s program for prospective teachers (n = 196, 
33.8%; N = 15 courses) in a large German university’s Department of Education and 
Psychology during 2013–2014 (winter and summer semester) and 2014–2015 (winter 
semester). The mean age of the participants was 25.65 years (SD = 5.26). In total, 30 
seminars were included for the study. 

Before the start of the research, students were informed verbally about the aims and 
procedure, that their participation was voluntary, and that all data would be processed 
anonymously. The research findings thus cannot be traced to individual participants. The 
students received this information in written form and were asked for their informed 
consent to participate and, in the Dutch research context, to obtain their centrally registered 
study results. The research also was approved by the ethical committees of the 
departments responsible for the degree programs. 

1.6.2. Research context: small group teaching 

Small group teaching takes various forms (Exley & Dennick, 2004). For this thesis, the 
research context captures three types: learning communities, mentor groups, and seminars. 
In learning communities, students attend all lectures together with a small group of 12–14 
students during the first semester. In mentor groups, they meet once a week but do not 
necessarily engage in other parts of the curriculum with members of their mentor group. In 
seminars, students meet regularly during a seminar meeting and overall lecture and receive 
information about various topics. Table 1-1 provides an overview of three forms of small 
group teaching, which represent the research context for this thesis. This table reveals, the 
main differences among these forms of small group teaching are the number of contact 
hours, both among students and with teachers, and the group size. Although a comparison 
of the three forms is outside the scope of this study, it is important to keep these 
differences in mind, because they may have impacts on the processes investigated, such as 
connecting with peers within informal networks. Appendix A1 details the background and 
data collection procedure further.  
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Table 1-1.  Characteristics of learning communities, mentor groups, and seminars 

 Learning Communities 
Dutch university 
BA Psychology (P) 
BA Sociology (S) 

Mentor groups 
Dutch university 
BA Pedagogical Sciences 

Seminars 
German university 
BA Educational Sciences 
MA Teacher Education 

Level First-year  First-year  First-year  

Environment Classroom Classroom Classroom 

Group size 12–13 students 12–13 students 10–36 students (M = 24) 

Members Students 
Mentor/ teachers 

Students 
Mentor/ teachers 

Students 
Teachers 

Objectives Predefined Predefined Predefined 

Composition Based on enrollment by the 
university; fixed group 
composition for all courses in 
the first semester. Thereafter, 
fixed composition only for the 
central course. 

Based on enrollment by 
the university; fixed group 
composition only during 
mentor group meetings, 
once a week for three 
blocks. 

Based on enrollment by 
students themselves; 
fixed group during the 
course (lecture and 
seminar), which takes one 
semester. 

Formation Random; predefined Random; predefined Enrollment by the 
students 

Participation Mandatory Mandatory (until final 
block) 

Mandatory for the course 

Core/central 
course 

Academic skills (P) 
Study work groups (S) 

Mentor groups Example courses: BA 
“Approaches to 
Learning/Socialization”; 
MA “Learning Motivation” 

Frequency All lectures and tutorials. 
Collaboration during all 
lectures, tutorials, and group 
assignments. 

Weekly meetings. 
Collaboration and group 
assignments during the 
mentor group meeting. 

During weekly seminar 
meetings and the (large) 
lecture. 

Mentor/teacher 
supervision 

During regular meetings and 
three times a year in feedback 
meetings (P). 
During meetings (S). 

During the weekly 
meeting. 

During the weekly 
meeting. 

 

1.6.3. Measurements 

In the learning communities and mentor group contexts, survey data collected during the 
first and second measurement waves informed the studies described in Chapters 2, 3, and 
4; the measurement scales were selected explicitly to address the research questions. 
Chapter 6 included self-efficacy (measured at T1) as a personal attribute in the social 
network analysis. The used social network data were collected during the second and final 
measurement waves. The first measurement wave did not collect information about 
students’ preferences for collaboration, because these new students were unlikely to have 
enough experience with collaboration, which could lead to unreliable responses. Instead, 
this initial survey included (in the following order) questions about the students’ 
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1 
backgrounds, living situations (i.e., still living with parents), financial support, and status as 
first-generation students. The survey for the second measurement featured (in the following 
order) questions about self-efficacy, faculty interaction (defined as the students’ 
perceptions of their interactions with mentors and teachers and the support provided by 
them, or faculty capital), and peer interaction (defined as fellow students' support provided 
or received during interactions, or peer capital).   

Computer-based social network questions also were gathered through the survey 
software Qualtrics.2 For all network-related questions, students could nominate any 
members of their cohort. In addition to selecting from lists of the names of members of their 
learning community or mentor group (12–14 students), participants could enter other 
names, up to a maximum of 24 students in total. Two social network questions pertained to 
the academic peer networks: Students indicated their preference for collaboration and also 
noted whom they would ask for help/advice among their fellow students. Finally, a social 
network question asked about friendships, referring to a relationship in which the 
participants share personal matters (Van de Bunt, 1999).  

In the seminar context, the survey data were collected from each seminar group at two 
points in time: the beginning (T1) of the semester and about 10 weeks later at its end (T2), 
across three semesters in 2013–2014 and 2014–2015. The first part of the survey 
included questions about peer networks within the seminar group, in the form of academic 
support networks and social support networks. Two questions centered on academic 
support networks. First, students indicated whom they would ask for help or advice, and 
second, they noted their collaboration preferences. Two parallel questions pertained to 
social support networks: whom they would approach to discuss personal issues and whom 
they would regard as a friend. The other questions in the surveys deal with self-perceived 
popularity in both academic and social support networks, academic self-efficacy, growth 
mindsets, gender, and age (in that order). Appendix A2 (Tables A1 and A2) contains an 
overview of all the scales and relevant psychometric information. 

Tables 1-2 and 1-3 offer brief overviews of the longitudinal design and measurements 
(highlighted in grey) used within the overall data collection for the Netherlands and 
Germany, respectively. This overview specifies when the different constructs were 
measured with survey or social network questions. It also shows the order of the measures 
and identifies some measures that were not applicable to the current thesis but that are 
available for further research. 

 

                                                             

2 Technical support from the University of Groningen made the collection of the complete social 
network data in Qualtrics possible. 



Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017

509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer

CONNECTING, INTERACTING AND SUPPORTING 

26 

 

 

 

 

Table 1-2.   Data collection in the Netherlands  

2013-2014 T1 T2 T3 T4 
 Semester 1  Semester 2  
 Sept/Oct Nov/ Jan March May/June 
Survey (scales)     
Background characteristics 
Educational level parents/siblings 

×    

Current living × × ×  
Financial support from parents, carers, 
family 

×    

Study choice/future plans × ×   
Preparation, readiness, expectations ×    
Personality 
Need for cognition 

×    

Time management (self-study; social 
media use) 

× × × × 

Motivation/Self-efficacy 
Study skills (MSLQ) 

 ×  × 

Satisfaction study results  × × × 
Peer interaction (students)  × × × 
Faculty interaction (mentor/ teachers)  × × × 
Social media use (study- or non-study-
related) 

 × ×  

Academic skills  
Reflection 

  ×  

Honors program    × 
Open question: opinion about learning in 
small groups 

   × 

Study success (weighted average mark) × × × × 

 October November February May 
Social network questions     
Taking the lead in discussion × × × × 
Preference for collaboration  × × × 
Collaboration    × 
Help or advice seeking × × × × 
Communication/contact outside lectures × × ×  
Online relationships × × ×  
Friendship × × × × 
Activities × × × × 

Note. The measurements used in the studies described in this thesis are highlighted in grey. 
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1 
Table 1-3.   Data collection in Germany  

Summer Semester (SS) or Winter Semester (WS) T1 T2 T3 
 Start Mid-term End 
Survey (scales)    
Self-perceived popularity in academic support (help) 
networks 1 

× ×  

Self-perceived popularity in social support (affective) 
networks 1 

× ×  

Academic self-efficacy1 × ×  
Growth mind sets (T1/T2)2 × ×  
Perceived stress × × (WS 13/14 

only T2) 
× 

Interdependent/independent self-views3 × ×  
Seminar climate × (WS 13/14 

only T1) 
× × 

Social network questions    
Actual popularity in help networks  × ×  
Help or advice seeking    
Preference for collaboration    
Actual popularity in affective networks × ×  
Discussing personal issues    
Friendship    
Liking × ×  
1 For participants in Fall 2013–2014, measures of self-efficacy and self-perceived popularity in academic 
(help) and social support (affective) networks were not obtained in the first assessment, resulting in a high 
percentage of missing values in the overall sample (~60%). Accordingly, these measures were excluded from 
the analysis. 
2 Growth mindsets were assessed at T1 or T2 for students who were not present at the first assessment. 
Mindsets tend to be stable over time, and the descriptive statistics were almost identical, so the 
measurements from T1 and T2 were combined into one score. 
3 Interdependent/independent self-views were assessed at T1 or T2 for students who were not present at the 
first assessment. 
Note. The measurements used in the studies described in this thesis are highlighted in grey. 

1.6.4. Data analysis procedures 

Three chapters feature path analyses in MPlus version 7.11: Chapter 2, to investigate the 
relationships among student characteristics, the psychosocial environment, study behavior, 
and early study success directly and indirectly through cognitions of self-efficacy 
(expectancy); Chapter 4, to test different dimensions of social capital, self-efficacy, and 
study success; and Chapter 5, to assess the cognitions of self-efficacy, growth mindsets, 
self-perceived popularity, and the actual popularity in academic and social support 
networks. In Chapter 5, the indegree measures were calculated with Ucinet version 6.497, 
and the scores were combined into scales for academic and social support networks, which 
then served as observational scores in the path analysis. The comparative empirical 
analysis of the relationships among peer and faculty interactions, self-efficacy, and early 
study success in learning communities and mentor groups relied on MlWiN version 2.33, 



Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017

509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer

CONNECTING, INTERACTING AND SUPPORTING 

28 

 

 

 

 

which could account for the hierarchical structure of the data and conduct a moderation 
analysis (Chapter 3). 

The novelty of the study in Chapter 6 stems from its test of two competing hypotheses 
in informal peer networks (see Section 1.7) and from its methodology. This study is among 
the first to apply longitudinal social network modeling to investigate small group teaching in 
higher education. Stochastic actor-based modeling (SABM) reveals relational changes in 
informal peer networks, using complete social networks from a longitudinal perspective, 
which is novel to the field of higher education research (cf. Lomi et al., 2011). Sweet (2016) 
argues that such models can advance investigations of social networks observed in an 
educational context. Insights into students’ relational changes in small groups, derived from 
a SABM analysis, can offer an important scientific contribution as well as important 
practical implications. Specifically, SABM combine simulation methods and statistical model 
selection. For this thesis, the model estimation relies on the data analysis package SIENA 
(Simulation Investigation for Empirical Network Analysis) in R (Ripley, Snijders, Boda, Vörös, 
& Preciado, 2016). Conventional statistical methods are inappropriate for this purpose, 
because the assumption of independent observations gets violated in analyses of the 
dynamics of social relations in longitudinal social networks. Interdependency arises among 
observations, because the change of a relation in an evolving network depends on changes 
to other relationships and the characteristics of the related actors, rather than just the 
characteristics of the members in the relation (Snijders et al., 2010).  

1.7. Thesis outline 

To answer the main research question, regarding the role of cognitions, social capital, and 
informal peer networks within small group teaching, five studies were conducted, each 
described in a separate chapter. Except for Chapter 5, all the studies rely on the same large 
data sets of first-year university students in learning communities or mentor groups in the 
Netherlands. Chapter 5 instead is based on a data set of first-year bachelor and masters’ 
students in seminar groups in Germany. The longitudinal combination of survey and 
network data provides new insights into the mechanisms of small group teaching, as well as 
some potentially desired or undesired outcomes. Chapters 2, 3, and 4 focus on the 
interrelationships of cognitions (i.e., expectancy or self-efficacy), peer and faculty 
interactions, different dimensions of social capital, and study success in small group 
teaching settings, controlling for prior achievement. Chapters 5 and 6 deal with several 
cognitions (i.e., self-efficacy, growth mindsets, and self-perceived popularity) and prior 
achievement as determinants of the establishment of informal peer networks within small 
group teaching. Chapter 7 summarizes the overall results and presents the main 
conclusions, including the contributions of this thesis to educational research and some 
recommendations for universities, educational policy, teachers, and mentors. Finally, 
suggestions for further research arise from reflection on the studies described in each 
chapter. Ultimately, this thesis theoretically addresses the important question of how 
interactions in small group teaching can give rise to social capital that likely contributes to 
improved overall performance. Table 1-4 contains an overview of the topics addressed in 
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1 
the different chapters, the research context, the data, and the data analysis procedure. All 
the studies use longitudinal data, with at least two measurements during the first semester 
or academic year.  
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2 

Chapter 2  
Determinants of early study 
success in contemporary higher 
education 

This chapter investigates the determinants of early study success (i.e., study success during 
the first semester) in a contemporary higher education context. The main focus is on how 
psychosocial environmental factors, among the other factors, relate to early study success, 
either directly or indirectly through a self-efficacy cognition. This consideration of early 
study success is important, because it is crucial for determining the likelihood that students 
complete their first year successfully3. 

  

                                                             

3 This chapter is based on Brouwer, J., Jansen, E., Hofman, A., & Flache, A. (2016). Early tracking 
or finally leaving? Determinants of early study success in first-year university students. Research 
in Post-Compulsory Education, 21(4), 376-393. doi: 10.1080/13596748.2016.1226584 
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Abstract. Two theoretical approaches underlie this investigation of the determinants of early 
study success among first-year university students. Specifically, to extend Walberg’s 
educational productivity model, this study draws on the expectancy-value theory of 
achievement motivation in a contemporary university context. The survey data came from 
407 first-year students, and the measure of early study success reflects the weighted grade 
point average at two moments during their first semester. A path model reveals that the 
proposed extended educational productivity framework explains early study success well. 
The operationalized educational productivity factors (age, prior achievement, psychosocial 
environment, program satisfaction, study skills) and achievement motivation (expectancy) 
all relate to early study success, directly or indirectly through expectancy and self-study. The 
two theoretical approaches jointly provide a thorough understanding of early study success. 
These results have notable implications for tracking students and for further research. 
Keywords: educational productivity, achievement motivation, determinants, early study 
success, university 

2.1. Introduction 

In most Western countries, including the Netherlands, enrolment in higher education has 
increased in recent decades, driven by both government policies that aim to foster the 
development of a knowledge economy and increasing labour market demand for highly 
educated labour forces. Increasing enrolment in turn has enhanced the diversity of the 
student body in terms of their background characteristics, such as prior education level. 
Many students in this diverse group have difficulties meeting academic requirements 
though; poor study success rates raise concerns, especially in terms of the potential costs 
to society, universities, and students themselves (Beerkens-Soo & Vossensteyn, 2009; 
Dutch Inspectorate of Education, 2014). A key issue for university education policy, thus, is 
finding means to improve study success for this highly diverse student population. Recent 
changes to university contexts, including increasing student diversity and growing calls for 
institutions to be accountable for study success, have reinvigorated academic interest in 
student success. 

Although literature describing factors that might contribute to study success is substantial 
(e.g., Richardson, Abraham, & Bond, 2012), the relationships among these factors as well 
as why and how these factors explain study success are less clear. McIlroy and Bunting 
(2002) recommended an eclectic approach that includes several measures in model 
building to reflect the major theoretical orientations. That is, the factors included in a model 
should reflect a strong theoretical foundation and cover a variety of behaviours, 
motivations, attitudes, beliefs, personality, and affect that probably contribute to 
achievement. With such an approach, researchers are more likely to find an optimal model, 
built on factors already known to be associated with achievement. In addition to individual 
characteristics, the psychosocial environment influences achievement (Richardson et al., 
2012), so it also should be included in any conceptual model.  

In Walberg’s (1984) educational productivity model, the key factors relate to the 
student, psychosocial environment, and instruction. This model reflects a synthesis of many 
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studies pertaining to student achievement in primary and secondary education. However, 
the university context differs from a primary or secondary school context in many ways, and 
especially in relation to the requirements for university students. These students are 
increasingly responsible for their own learning processes, and their emerging adulthood and 
the major life transitions they experience likely affect the importance of several success 
factors. For example, the importance of the home environment changes if university 
students move to the campus (Arnett, 2004). Despite these differences in the context, the 
educational productivity factors provide valuable starting points for investigating 
achievement in a university context. It shows a reasonably complete picture of the complex 
dynamics of study success by including nine factors regarding personal and motivational 
factors, the psycho-social and the learning environment.  

The focus on study success during the very early stage of the academic year, i.e. the 
first semester, seems important, since this period is evaluated as extremely challenging. A 
common phenomenon is that students starting at university feel lonely, homesick, and 
uncertain about the academic rules and requirements, and have difficulties in becoming 
independent learners (Christie, Tett, Cree, Hounsell, & McCune, 2008; Dias & Sá, 2012). In 
particular during the first semester, these uncertainties can hinder their learning process. 
When students become acquainted with the university environment, build a new peer 
network, learn how to study and develop new learning strategies (Christie et al., 2008), the 
determinants of study success may change over time. 

2.1.1. Educational productivity model 

The educational productivity model captures nine factors, divided into three groups: (1) 
students’ characteristics and aptitude, comprising students’ prior achievement or ability, 
age or development, and motivation; (2) environmental factors, involving the home 
environment, peer environment, school environment, and mass media; and the (3) quantity 
and quality of instruction (Walberg, 1984, 1986).  

Based on previous studies, we extend Walberg’s (1984, 1986) educational productivity 
model and apply it to the contemporary university context. Regarding student 
characteristics, mixed results have emerged for the relationship with academic 
achievement in higher education (Richardson et al., 2012). Some studies did not find 
significant effects for age on academic achievement (Bruinsma & Jansen, 2007; McKenzie 
& Schweitzer, 2001), while others found a positive relationship (Etcheverry, Clifton, & 
Roberts, 2001; Jansen & Bruinsma, 2005; Sheard, 2009) or a negative relationship 
(Pellizzari & Billari, 2012). Prior achievement is an indication of ability, which varies among 
university students. Most studies revealed a positive relationship between prior 
achievement, such as high school grades, and current academic achievement, and 
appeared to be an important predictor of achievement after the first semester (e.g., McIlroy 
& Bunting, 2002; McKenzie, Gow, & Schweitzer, 2004; Richardson et al., 2012).  

Several previous studies focused on the environmental factors. Although for university 
students, the home environment is still important, it is less critical than it might be for 
pupils in primary or secondary education. However, research findings about the effect of 
parents’ educational level are mixed. Dropout rates are higher among first-generation 
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students than second-generation students (Ishitani, 2006; Stage & Hossler, 2000), but Van 
den Berg and Hofman (2005) found no evidence of an influence of parents’ educational 
level on students’ study progress. The peer environment seems more important during the 
early days at the university. Students who have moved out of their parents’ home are 
physically distant from sources of parental support, pushing them to depend more on 
support from fellow students. These peers can provide information, advice, and help with 
studying, as well as emotional and practical support. Thus, peer support should relate 
positively to early study success. Robbins et al. (2004), indeed, found that it correlates 
positively with retention and academic achievement. Another key environmental factor is 
the classroom climate, which can be measured as a sense of belonging to the university. 
Zepke, Leach, and Prebble (2006) indicated that students who believe they do not belong 
to the university think more of withdrawing. In the educational productivity model, the 
original measures of mass media considered hours spent watching television (Fraser, 
Walberg, Welch, & Hattie, 1987). Today, social media affect students’ lives more than 
television (Hattie, 2009). Therefore, we replace prior operationalizations of the mass media 
concept with social media use, which represents passive leisure time (if not used for 
studying) and, appears negatively related to study success, according to a diary study 
among university students (George, Dixon, Stansal, Gelb, & Pheri, 2008).  

Assessments of the quality of instruction can be derived from students’ satisfaction 
with the degree program and faculty. Suhre, Jansen, & Harskamp (2007) measured the 
influence of satisfaction with a degree program on persistence among a sample of Dutch 
first- and second-year law students. Beyond capabilities, satisfaction with the program is an 
important driver of motivation and study behaviour and thus academic achievement. 
Charlton, Barrow, and Hornby-Atkinson (2006) found also that courses matching students’ 
intrinsic interest predicted their completion. A reasonable indicator of quantity of instruction is 
the number of hours spent on self-studying. In Dutch higher education contexts, students are 
relatively free to determine how much time they spend on self-study. University students are 
expected to study on their own, but the amount they do so inherently varies among students; it 
also should relate to study success. We avoid using the measure of contact hours during 
lectures since within one faculty they do not vary much across early-stage students. Also, many 
lectures are mandatory at the start of an academic year. As previous research indicates, time 
spent on (self-) study relates positively with study success (Masui, Broeckmans, Doumen, 
Groenen, & Molenberghs, 2014; Suhre et al., 2007; Svanum & Bigatti, 2006; Torenbeek, 
Jansen, & Hofman, 2010). Empirical findings also show that time spent studying mediates 
the relationship of several other factors with study success. According to Torenbeek (2011), 
students with higher prior achievement invest more time studying and perform better than 
students with lower prior achievement. However, Plant, Ericsson, Hill, and Asberg (2005) 
showed that students with higher prior achievement spent less time on self-study, possibly 
because of their lower need to spend time studying. Intuitively, time spent on self-study 
should be beneficial for study success, both directly and indirectly, because self-study is an 
active extension of instruction time. The amount of time spent on self-study should also 
affect students’ study skills. As Plant et al. (2005) revealed, the quantity of study time 
exerts an effect, only when they control for both prior achievement and the quality of study 
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time (i.e., study habits). We therefore include study skills as an indicator of the quality of 
study time, in addition to satisfaction with the study program.  

The original educational productivity model (Walberg, 1984) includes only direct effects 
from educational productivity factors to achievement or learning. Yet other studies indicate 
that mediation models fit student data better than a direct effects model. The indirect 
effects revealed by Reynolds and Walberg (1991) include the mediation of prior science 
achievement on the effects of the home environment and motivation, as well as the 
mediation of instruction quantity and quality on the influences of the home environment, 
motivation, mass media, and peer environment. In replicating their test of the mediation 
model, Reynolds and Walberg (1992) found consistent support for a mediation model, such 
that some productivity factors influence achievement both directly and through other 
proximal factors. 

2.1.2. Expectancy-value affect theory 

Although the motivational factor arises in the educational productivity model too, we expect 
that extending the educational productivity model with elements of expectancy-value affect 
theory (Pintrich & De Groot, 1990) will help improve our understanding of the contemporary 
university context. Especially, since previous studies have shown that expectancy is one of 
the main predictors of study success (e.g., Richardson et al, 2012) and incorporating affect 
should be relevant, in particular among first-year students, because the current Dutch 
university context features several measures, such as the academic dismissal policy (e.g., 
Stegers-Jager & Cohen-Schotanus, 2012), that put pressure on students to perform and 
graduate within a standard time, which may increase their failure anxiety.  

Expectancy has been conceptualized in several ways (e.g., self-efficacy, control beliefs, 
perceived competence), but its core meaning is that people believe, to varying levels, that 
they are able to accomplish tasks successfully and are accountable for their own 
achievements. Value indicates the incentive to complete a task and can be decomposed 
into attainment value, or the importance of succeeding in the task; intrinsic value, or 
interest and enjoyment from doing the task; and utility value, or task fit with individual 
goals; as well as costs, defined as the amount of effort required to complete the task 
(Eccles et al., 1983; Pintrich & De Groot, 1990; Wigfield & Eccles, 1992). Affect indicates 
emotional reactions to a task, including fear of failure and test anxiety (Pintrich & De Groot, 
1990; Pintrich, Smith, Garcia, & McKeachie, 1991).  

Credé and Phillips (2011) investigated academic performance in college students and 
found, with a meta-analysis of 59 studies that used the Motivated Strategies for Learning 
Questionnaire (MSLQ; Pintrich et al., 1991), that expectancy and value related positively to 
academic performance, whereas affect showed a negative relation. According to 
Doménech-Betoret, Goméz-Artiga, and Lloret-Segura (2014), expectancy or belief in one’s 
own capabilities for achieving the requirements successfully was especially important early 
in the academic year, because it influenced the extent to which the student was willing to 
put effort into studying. Previous studies tested a direct relationship between motivational 
beliefs (i.e., expectancy) and study success (e.g., De Clercq, Galand, Dupont, & Frenay, 
2013), but motivational beliefs also might mediate the relationships between the 
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educational productivity factors and early study success. Credé and Phillips (2011) 
encouraged researchers to investigate the MSLQ constructs in combination with other 
widely used determinants of academic achievement. Accordingly, we combine these 
constructs with educational productivity and we anticipate both direct effects of the MSLQ 
constructs and mediation by value, affect and expectancy (e.g., Pajares, 1996).  

2.1.3. Toward an extended educational productivity model 

On the basis of the theoretical approaches and previous research we have outlined, we 
propose a conceptual model as shown in Figure 2-1. By testing this extended educational 
productivity model in a contemporary university context, we address three research 
questions:  
1 To what extent and how do the factors pertaining to the proposed extended productivity 

model relate to early study success? 
2 Do factors pertaining to the expectancy-value affect theory add value to educational 

productivity factors for explaining early study success? 
3 To what extent do the models for study success after the mid-term of the first semester 

differ from the model after the first semester? 
 

 

 

Fig. 2-1. Schematic overview of the proposed conceptual educational productivity model, 
as extended with expectancy-value theory 
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2.2. Method 

2.2.1. Participants 

The participating students were recruited from the Psychology, Sociology, and Pedagogical 
Sciences bachelor’s degree programs at the Faculty of Behavioural and Social Sciences 
(BSS) of a research university in the north of the Netherlands with about 30,000 students. 
The sample consisted of 407 first-year social science bachelor’s students (22% male, 78% 
female) with a mean age of 19.3 years (SD = 2.0), such that it was representative of the 
overall population of 589 first-year BSS' students, i.e., 20% male and 80% female with a 
mean age of 20.0 years (SD = 2.0). From the Psychology degree program 243 students 
participated, from Sociology 89 students, and from Pedagogical Sciences 75 students. The 
participants were predominantly Dutch (98%), living away from home (67%), and second-
generation students (87%), such that at least one of their parents or siblings was highly 
educated. Most participants entered university with a pre-university diploma (N = 325, 
81%), and a minority had attained another bachelor’s degree (N = 66; 16%) or admission 
for university studies (N = 11; 3%).  

2.2.2. Measures 

We conducted two surveys reflecting the nine educational productivity factors, divided in the 
three groups of student characteristics and aptitude, environment, and instruction. The first 
asked about home environment, program satisfaction, and time management (i.e. self-
study, social media use). The second survey asked about motivation, peer environment, 
faculty environment, and study skills. The response rate for the first survey was 
approximately 69% (N = 407), that for the second measurement was 62% (N = 364), and 
the attrition rate was 11% (N = 43). Table 2-1 presents the items and structure of the 
scales, means (M), standard deviations (SD), and reliability (α). The Cronbach’s alpha 
coefficients indicated good internal consistency for the scales, with a range from .70 to .82. 
Students responded on a scale from 1 (“strongly disagree”) to 5 (“strongly agree”). 
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Table 2-1.   Means (M), standard deviations (SD), and internal consistency of the scales 
 

Educational Productivity Operationalization Factors Items 
(n) 

M SD α 

Aptitude and characteristics      
Ability Prior achievement 1 6.67 0.57  
Age Age 1 19.34 1.98  
Motivation Expectancy 9 3.50 0.42 .70 
 Value  9 3.97 0.42 .77 
 Affect 5 2.85 0.75 .77 
Social-psychological environment     
Home First-generation student (yes/no) 1 - - - 
Educational Faculty climate 8 3.80 0.48 .78 
Peer group Peer consideration 5 3.86 0.47 .75 
Media Social media 1 7.29 5.74  
Instruction      
Quantity Time spent on self-study 1 16.64 7.97  
Quality Satisfaction with program 2 4.23 0.84 .82 
 Study skills 10 3.37 0.58 .77 
Outcome      
Learning Success midpoint semester 1 1 6.77 1.13  
 Success end semester 1 1 6.42 1.43  

 
Information regarding age and prior achievement was obtained from the university’s central 
administration. Prior achievement, as an indicator of ability and aptitude, was derived from 
the students’ secondary Dutch central school exam grades in the following core subjects: 
Dutch language and literacy, English language and literacy, and math. Using achievement in 
these subjects leads to similar results to those obtained from averaging performance on all 
exam subjects (Severiens et al., 2011). Therefore, we used the mean of these three 
subjects to indicate prior achievement. The exam grades were verified by the Dutch Ministry 
of Education (Dienst Uitvoering Onderwijs), obtained from the central administration of the 
university. 

Motivation was assessed by the widely used MSLQ (Pintrich et al., 1991), which reflects 
the affect-extended expectancy-value theory (Pintrich & De Groot, 1990). Its motivation 
section comprises three scales: expectancy, value, and affect, with six subscales. The two 
Expectancy subscales measure self-efficacy beliefs about learning and performance and 
control of learning beliefs, such as “I am confident I can learn the basic concepts of a 
course”. The three Value subscales measure task value, intrinsic goal orientation, and 
extrinsic goal orientation, such as with, “I prefer study material that is challenging to me so I 
can learn new things”. Affect subscale measures anxiety using items such as, “When I take 
a test I think about how poorly I am doing compared to other students”. 

Reflecting the educational productivity factors regarding home, peer and learning 
environment, and media were operationalized in contemporary university context. Being a 
first-generation student was a dichotomous indicator of the home environment. A student 
was classified as a first-generation student if she or he indicated that neither parents nor 
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siblings were highly educated. Thirteen percent of students did not have any highly 
educated family members. Peer consideration was the extent to which students were willing 
to interact with fellow students, in terms of collaboration, providing support, or listening. The 
scale was derived from the compassion and solidarity scales used by Boom and Pennink 
(2012) in an organizational context. An example item was, “I am willing to listen to my fellow 
students if they have problems”. Faculty climate measured the perceived atmosphere, 
related to other students, the mentor, or the study advisor. This scale was derived from 
Severiens, Ten Dam, and Blom (2006). An example item read, “I like going to the faculty”. 
Media was indicated by the use of social media, measured with an open question about the 
number of hours participants spent using social media weekly.  

Quantity of instruction was measured with an open question about the number of 
hours participants spent on self-study weekly. Quality of instruction was indicated by 
satisfaction with the program. When students were satisfied, they seemingly appreciate, 
among other things, the instruction. It included, for example, “I am happy with my choice of 
degree program”. The item “I'm thinking about starting another degree program” was 
reverse coded, so higher scores had a positive connotation. The study skills scale came 
from the MSLQ’s learning strategy scales. Learning strategies can be divided into cognitive 
and metacognitive strategies, such as rehearsal, organization, elaboration, critical thinking, 
and meta-cognitive self-regulation, and resource management, such as time and study 
environments, effort regulation, peer learning, and help seeking. However, only one 
component emerged from an exploratory factor analysis in the current sample and included, 
for example, “I make sure to keep up with the weekly readings and assignments for a 
course”. The item, “I often feel so lazy or bored when I study for this class that I quit before I 
finish what I planned to do” was reverse coded, so that higher scores had a higher 
connotation.  

As a continuous dependent variable, early study success was measured as a weighted 
average mark (WAMi). Grades were weighted by the obtained European credits (ECTS), 
divided by the maximum ECTS in the program for the first two periods (i.e., at the midpoint 
of the first semester and after the first semester). With students’ informed consent, 
students’ academic records were obtained from the university at the end of the first 
semester, to ascertain students’ grades.  

2.2.3. Procedure 

All first-year students in the BSS at the aforementioned research university were 
approached. During an introductory period, students were informed verbally about the aims, 
the procedure, and that the data will be processed anonymously. The students received 
written information and were asked for their informed consent to participate in the study 
and to use their centrally registered study results. Nineteen students were excluded, 
because they did not give informed consent to release their official university records. The 
study was approved by the ethical committees of the departments responsible for the 
degree programs. The data were collected at the midpoint and at the end of the first 
semester, namely, in October 2013 and January 2014. Both surveys were provided to the 
students in Dutch. Participation was voluntary, and students could fill out the surveys at 
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home (for Pedagogical Sciences) or at the faculty during a course (for Psychology and 
Sociology).  

2.2.4. Statistical analyses 

Path analysis, conducted in the statistical program Mplus version 7.11 (Muthén & Muthén, 
1998-2013), was performed to test the proposed extended productivity model by including 
the observed variables expressed by the means of the underlying items of the scales. The 
model fit was evaluated with the following indices: the chi-square (χ2), comparative fit index 
(CFI), root mean square error of approximation (RMSEA), and standardized root mean 
square (SRMR). Indications of a good fit are a non-significant χ2-test, RMSEA values less 
than .06, SRMR at .08 or below, and CFI close to or greater than .95 (Hu & Bentler, 1999; 
Kline, 2011). 

Few missing values remained for the study success dependent variable at the midpoint 
of the first semester (.5%) and after the first semester (0%). Little’s MCAR test was 
significant, indicating that the data were not missing completely at random (χ2(137) = 
305.31, p < .001). In total, the proportion of missing cases varied from .5% to 12.0%, which 
is quite small and assumed to be missing at random (MAR). That is, we can assume MAR, 
because the missing cases relate to the observed data, not the dependent variables (e.g., 
De Leeuw, Hox, & Huisman, 2003; Little & Rubin, 2002). To handle MAR, maximum 
likelihood (ML) is appropriate, in that it handles missing data well while producing unbiased 
estimates (Allison, 2002; Arbuckle, 1996; McKnight, McKnight, Sidani, & Figueredo, 2007). 
However, the data also indicate violations of multivariate normality. ML estimation with 
robust standard errors (MLR; Muthén & Muthén, 1998-2012; see also Kline, 2011) thus 
offers a good approach, because it can deal with MAR even when the multivariate normality 
assumption is violated. 

2.3. Results 

2.3.1. Correlation analyses 

A bivariate correlation analysis was conducted to explore the relationships among the 
educational productivity factors, and the motivational factors (expectancy, value, and 
affect). In general, small positive and significant relationships emerged for the relationships 
with early study success, except for age and affect. Regarding the environment, peer 
consideration related only significantly to study success at the midpoint of the first 
semester (r  = .13, p < .05). Furthermore, the time spent on self-study related positively to 
time spent on social media (r = .10, p < .05). We included the significant relationships with 
time spent on self-study, expectancy, value and affect to test their indirect effects. Because 
the home environment was not significantly related to the other factors, we excluded it from 
further analysis. Furthermore, study success at midpoint first semester and after the first 
semester were highly correlated (r  = .78. p ≤ .001). To disentangle the determinants of 
each of the two time points, we estimated separate models for both time points. With this, 
we prevented that most of the variance would be explained by a stability path in a 
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longitudinal model, which would have masked the effects of the variables of theoretical 
interest. Table A2-1 in the Appendix of Chapter 2 provides more details. 

2.3.2. Path modelling 

We conducted path analyses to explore the hypothesized relationships among the factors in 
the proposed extended educational productivity model. The fit indices, obtained using MLR, 
revealed that the first model did not fit the data for study success at the midpoint of the first 
semester (χ2 (17) = 113.36; p < .001, CFI = .696, RMSEA = .133, SRMR = .056) or study 
success after the first semester (χ2 (7) = 113.26; p < .001, CFI = .727, RMSEA = .133, 
SRMR = .057). Following recommendations for model trimming, we modified the model by 
dropping the non-significant relationships. Through the model building process defined by 
Kline (2011), we developed a final empirical model that optimally described the 
relationships among all variables. Next, we added the correlation between expectancy, 
value and affect, and as a third step, we tested the indirect effects on the basis of the 
significant relationships. Despite the complexity and the number of observed variables still 
included, these models fit the data very well for the study success at the midpoint of the 
first semester (χ2(17) = 21.97; p ≥ .05, CFI = .985, RMSEA = .030 [.000;.062], SRMR 
= .034) and study success after the first semester (χ2(17) = 21.79; p ≥ .05, CFI = .987, 
RMSEA = .029 [.00;.06], SRMR = .034). 

Path model for study success at the midpoint of the first semester 

Figure 2-2 contains a graphic depiction of the model for study success at the midpoint of 
the first semester. Using the standardized variables, we found significant relationships 
between study success and prior achievement, study skills, and expectancy. The indirect 
relationships between early study success at the midpoint of the first semester and age (b* 
= .02, p < .05), peer consideration (b* = .03, p < .05), and satisfaction with program (b* 
= .03, p < .05), were mediated by expectancy. This model explained significantly 19% of the 
variance in early study success at the midpoint of the first semester, 16% in time spent on 
self-study, 14% in expectancy and 22% in value. 
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Fig. 2-2 Model of the determinants of study success midterm semester 1 
Note. Significant (bold paths p ≤ .001) and standardized coefficients of the 
extended educational productivity model and study success at the midpoint of 
the first semester are displayed. 

Path model for study success after the first semester 

Figure 2-3 offers a graphic depiction of the model for study success at the end of the first 
semester. Using the standardized variables, age was negatively related to study success, 
whereas prior achievement, time spent on self-study, satisfaction with the program, study 
skills, and expectancy were positively related to study success. The indirect relationships 
between early study success after the first semester and age (b* = .02, p < .05), peer 
consideration (b* = .03, p < .05), and satisfaction with study program (b* = .03, p < .05), 
were mediated by expectancy, and for study skills mediated by time spent on self-study (b* 
= .04, p < .05). This model explained significantly 30% of the variance in early study 
success after first semester, 16% in time spent on self-study, 14% in expectancy, and 22% 
in value. 
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Fig. 2-3. Model of the determinants of study success at the end of semester 1 
Note. Significant (bold paths p ≤ .001) and standardized coefficients of the 
extended educational productivity model and study success after the end of the 
first semester are displayed. 

Model comparisons 

Compared with those for study success at the midpoint of the first semester, we found more 
significant direct relationships between the educational productivity factors on early study 
success after the first semester, which explained 11% more of the variance in study 
success. Relationships between early study success after the first semester emerged for 
age, time for self-study, and satisfaction with the program; these relationships were non-
significant with early study success at the midpoint of the first semester. 

In addition to these differences, some consistencies emerged between the models. For 
the mid-term of the semester as well as at the end of the first semester, time spent on self-
study was positively related to study skills and social media, which implies that students 
who spent more time on their studies and have more effective study skills spent more time 
on social media. Social media was also positively related to affect, suggesting that students 
use social media for reflecting their emotional concerns. For value and expectancy, positive 
relationships were found with age, peer consideration, and satisfaction with program. Study 
skills were positively related to value, but the effect was small. Prior achievement 
contributed most in explaining study success, as well as indirectly through expectancy. It 
appeared that when students have obtained higher grades in high school, they belief more 
that they will succeed. Expectancy was important for explaining study success, because it 
mediated the relationships with several educational productivity factors. Value and affect 
did not mediate the relationship with the educational productivity factors and study success 
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at the mid-term and after the first semester, but value was positively related to the 
expectancy, and affect was negatively related to expectancy. Overall, these results reveal 
the added value of the expectancy-value theory in addition to the educational productivity 
factors in one model for explaining early study success. 

2.4. Discussion and conclusions 

Increasing enrolment in university programs, and the concomitant poor progress of first-year 
university students, inspired the present study. We aimed to improve understanding of first-
years students’ early study success, at the midpoint of the first semester and after the first 
semester. We adopted a theoretical framework to conceptualize educational productivity 
factors in the contemporary university context and extend them with factors derived from 
adapted versions of expectancy-value theory. 

The findings largely support the schematic presentation of the conceptual extended 
educational productivity model in Figure 2-1. Our path analysis reveals that early study 
success across the first semester related, either directly or indirectly, to the educational 
productivity factors age, prior achievement (ability), psychosocial environment (peer 
consideration, social media use), quantity of instruction (time spent on self-study), and quality 
of instruction (satisfaction with the program, study skills); and an achievement motivation, in 
the form of expectancy, which was correlated with value and affect. Expectancy was an 
important mediator of the relationship with the educational productivity factors. These findings 
confirm the expectation that factors in our extended educational productivity model are 
important determinants of early study success and supported partly our expectation that 
expectancy, value, and affect would have added value, beyond the educational productivity 
model, for explaining early study success. 

In line with previous studies, prior achievement was the most important determinant of 
study success in the first semester (e.g., Bruinsma & Jansen, 2007; McKenzie et al., 2004). 
Counter intuitively, the more time students spend on social media, the more time they 
spend on self-study. It, thus, appears that students use social media for self-study, such as 
asking study-related questions on social media platforms and to motivate each other. Price 
and Kadi-Hanifi (2011) found, indeed, that students use social media to keep motivated for 
studying, which is also in line with our finding of the positive relationship between social 
media and affect. Also consistent with previous studies in a Dutch university context 
(Bruinsma & Jansen, 2007; Van den Berg & Hofman, 2005), we did not find an effect of the 
home environment, measured as parents’ or siblings’ educational level. This may be the 
result of the uneven distribution of students with highly educated kin in the representative 
sample of first-year students. Nor did we find direct effects of affect or value. In contrast, 
McKenzie et al. (2004) indicate that internal locus of control (affect) and task value are 
important predictors of self-regulatory learning strategies and study success in the first 
semester. Our inability to find impacts of value and affect on study success might result 
from perceptions of these motivational factors as subject-related, rather than generic 
(Tempelaar, Gijselaers, Schim van der Loeff, & Nijhuis, 2007). For example, students may 
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be more nervous about a statistics exam than about theoretical tests, and also value the 
subjects in different ways. 

More determinants explained study success after the first semester than at the 
midpoint of the first semester. Age, time spent on self-study and satisfaction with the 
program were determinants of study success only after the first semester, not at the 
midpoint of the first semester. During an academic year, courses become more difficult, 
and the demands on students increase. Therefore, their background characteristics, 
behaviours, including time spent on self-study, may become more prominent, and individual 
differences among students will emerge. Students also develop a better idea of their 
studies and how satisfied they are with the program. Furthermore, during the first semester, 
courses are changing from a general introduction to more specific course content and it 
may be that the self-study time becomes more important when courses are more specific 
and possibly more difficult. This is consistent with the finding that the relationship between 
self-study time on study success depends on the courses (Masui et al., 2014). 

To conclude, we have evaluated the proposed extended educational productivity model 
and found that different factors pertaining to the original educational productivity model 
and expectancy-value theory explain early study success in a contemporary university 
context. The results are important not only for research into ways to enhance study success but 
also for theory about the added value of combining expectancy, value, and affect with original 
educational productivity factors. The empirical findings obtained on the basis of these 
theoretical orientations can be used to track early students and thus improve their study 
success rates. 

2.4.1. Practical implications 

It is important to monitor students at the very beginning of the academic year, because 
study failure can lead to a downward spiral of a low self-esteem, discouragement, or 
depression (Reichart, 2007; Wigfield, Byrnes, & Eccles, 2006). Early tracking and 
intervention may help improve university students’ performance. Our findings indicate that 
universities should pay attention not only to individual characteristics but also to the 
psychosocial environment of their degree programs to enhance early study success. 
Universities need to provide a psychosocial environment that meets students’ needs by 
stimulating peer consideration, improving satisfaction with the program, fitting instruction to 
their needs, and emphasizing the importance of time spent on self-study. To adapt the 
psychosocial environment to the needs of students, universities might implement small 
group teaching, such as learning communities (LCs). A range of LC forms are available 
(Zhao & Kuh, 2004), but a common factor involves stable groups of students with a mentor, 
who monitors the students’ study progress and gives feedback on their learning process 
(Russell, 2009; University of Groningen, 2012). This mentor can use the current findings of 
which factors that contribute to early study success. Universities also can use these findings 
as practical guidelines for monitoring procedures, which should consider age, prior 
achievement, and achievement motivation. With such information, universities can develop 
assessments of the types of students who are most likely to succeed and track students 
more effectively at early stages. Preventive failure measures can be applied at the moment 
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deficiencies are identified, such as a low score on expectancy scales or difficulties with time 
management. These recommendations are in line with recent studies (Doménech-Betoret et 
al., 2014; Pawlowska, Westerman, Bergman, & Huelsman, 2014). Degree program 
satisfaction is another important predictor of early study success, which suggests the need to 
evaluate degree programs to ensure they meet the needs of the diverse student population 
and enhance study success. More research is needed to specify monitoring procedures and 
programs for tailored support.  

2.4.2. Limitations and further research 

The results of the path analyses, with a representative sample of students, are solid, but 
some limitations and suggestions for research also should be mentioned. First, we 
measured self-reports; the measurement might be improved if students recorded the time 
they spent on activities during the day, rather than retrospectively estimating an average for 
one week (e.g., Bolger, Davis, & Rafaeli, 2003). In addition to time management, students’ 
self-reports might describe other factors, such as achievement motivation, study skills, 
satisfaction with the study program, interaction with peers, and leisure versus study-related 
uses of social media. Self-reports in conjunction with qualitative research would provide 
better insights into fluctuations in these variables over time. Second, our study was cross-
sectional; a longitudinal design could shed more light on the temporal order of events and 
fluctuations in behaviours, attitudes, beliefs, and motivations. Third, we tested several 
theory-driven hypotheses, but we did not test for causality or offer a complete model of 
study success. The extended educational productivity model represents a template, and 
further replications of this study that explore additional relationships and constructs are 
necessary.  
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Chapter 3  
The importance of small group 
teaching for peer and faculty 
interaction, self-efficacy, and early 
study success 

Having established in Chapter 2 that peer consideration relates to self-efficacy 
(expectancy), and self-efficacy relates to study success in the first semester, Chapter 3 then 
moves on to investigate differences between learning communities and mentor groups, as 
two types of small group teaching, together with the effects of peer and faculty interactions 
(i.e., among students or with a mentor or teacher) on self-efficacy and study success during 
the first semester. Learning communities enable students to meet and collaborate more 
frequently and ensure that students attend all lectures in the same group. Students in 
mentor groups instead meet once a week with the same small group of students, but they 

might attend their other courses with other groups of students4. 

  

                                                             

4 This chapter is based on Brouwer, J., Jansen, E.P.W.A., Hofman, W.H.A., & Flache, A. (2016). 
Een goed begin is het halve werk: Het belang van kleinschalig onderwijs voor de interactie, 
zelfeffectiviteit, en studiesucces in het eerste semester [Well begun is half done: The importance 
of small group teaching for interaction, self-efficacy and study success in the first semester]. 
Pedagogische Studiën, 93(3), 119-135. 
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Abstract. Small group teaching increasingly is implemented by universities, in several forms. 
This survey study considers learning communities and mentor groups as two prominent 
forms. The comparative analysis of these two small group teaching methods highlights 
some key differences: Learning communities are small groups that attend all courses 
together during the first semester, whereas mentor groups meet once per week. In learning 
communities, students thus have more contact and more possibilities for collaboration. This 
peer and faculty (student-mentor/teachers) interaction may have positive effects on self-
efficacy and early study success, such that the relationships would be stronger in learning 
communities than in mentor groups. Survey data come from 407 first-year social sciences 
students from the 2013–2014 cohort. Psychology and sociology students were arranged in 
learning communities; pedagogical sciences students were in mentor groups. The multilevel 
analyses showed that contact hours and peer and faculty interaction relate positively to self-
efficacy and self-efficacy relate positively to early study success. For students in learning 
communities, the positive effect of faculty interaction on self-efficacy is stronger than that 
for students in mentor groups. These results suggest a role for teachers and mentors, who 
can enhance peer and faculty interaction and self-efficacy and thereby exert a small but 
important effect on study success rates. 
Keywords: learning communities, interaction, motivation, study success, higher education. 

3.1 Introduction 

As the numbers of university students have increased, the student population also has 
grown more heterogeneous in its needs, expectations, and background characteristics 
(Beerkens-Soo & Vossensteyn, 2009). Accordingly, some new students face difficulties 
meeting academic requirements, such that approximately 37% of Dutch university students 
drop out or switch their study programs during or immediately following their first year 
(Dutch Inspectorate of Education, 2014). In striving for a more efficient educational system, 
with a higher percentage of graduated students in a shorter time, the Dutch government 
entered into performance agreements with universities in the Netherlands in 2012 that 
encouraged expanding the curriculum to ensure more interaction among students and 
between students and teachers (Dutch Inspectorate of Education, 2011; OCW, 2007, 2015; 
Te Winkel & Juist, 2012). At a university in the northern Netherlands for example, learning 
communities have been implemented by several educational programs, and in the Faculty 
of Behavioural and Social Sciences (the context for the current study), mentor groups for 
the Pedagogical Sciences program coexisted with learning communities in the Psychology 
and Sociology programs during 2013–2014. Both these approaches represent small group 
teaching, but students in learning communities attend all lectures with the same group (i.e., 
their community), collaborating and meeting frequently, whereas students in mentor groups 
meet only during a weekly mentor group meeting (University of Groningen, 2012; for a 
detailed description of the educational programs, see Section 3.2.1). An assumption 
underlying the shift from mentor groups to learning communities is that students’ 
interaction with peers and faculty (i.e., mentor, teacher) increases and enhances their 
scholastic performance because they meet more frequently and collaborate more with the 
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same group of peers. Therefore, this research seeks to offer an empirical comparison of 
these two forms of small group teaching to determine their influences on students’ peer 
and faculty interaction, and accordingly, their self-efficacy and study success in the first 
semester (i.e., early study success). 

3.1.1 Collaborative learning in small group teaching 

Collaborative learning is frequently adopted in higher education settings, especially as a 
means to prepare students for their professional careers, in which teamwork is often 
required (Casner-Lottto & Barrington, 2006). Yet it also aims to enhance scholastic results 
and motivation, by increasing interactions among students and with teachers (O’Donnell, 
2006). In terms of Vygotsky’s (1978) social constructive theory, cognitive growth results 
from social interaction, and in small groups, students can support and teach one another, 
thus improving their learning. Teachers and mentors have important roles for making the 
peer tutoring possible and adapting their instruction to the demonstrated skills and 
potential of the students in the group (O’Donnell, 2006). 

Whereas Vygotsky’s (1978) theory emphasizes cognitive growth through collaboration, 
Tinto’s (1993) interactionist model looks at how social and academic integration might 
prevent students’ attrition. However, Tinto also revised the definitions of social and 
academic integration over time, which may have led to inconsistent conceptualizations 
across prior studies. For example, Beekhoven, De Jong, and Van Hout (2002) make little 
distinction between social and academic integration and instead use the general concept of 
integration. Meeuwisse, Severiens, and Born (2010) refer specifically to the concepts of 
social and academic interaction, which offers a more straightforward conceptualization of 
students’ experiences. We adopt this latter approach and use the term peer interaction to 
refer to social interaction, defined as interactions among students; faculty interaction 
represents the academic interaction construct, or interactions of students with their 
teachers and mentors. 

3.1.2 Transition to university 

Several studies emphasize that the transition to university is a stressful period (Christie, 
Munro, & Fisher, 2004); in particular, students struggle to establish close contacts when 
they start, often due to the sheer size of large universities (Rausch & Hamilton, 2006). 
Furthermore, most students enter university during a key developmental stage, so-called 
emerging adulthood, such that they are undergoing several transitions simultaneously. In 
addition to the new educational contexts and lessons they are receiving, they might start a 
new job to help pay their tuition or living expenses, and many of them leave their parental 
homes. As they grow increasingly independent of their parents, they also take more 
responsibility for their decisions and finances (Arnett, 2004). In this dynamic transition to 
the university, youth need to build new social networks with friends and peers who can 
provide emotional and practical support (Buote et al., 2007; Wilcox, Winn, & Fyvie-Gauld, 
2005) and help the students avoid academic failure. Early failures can initiate downward 
spirals, producing decreasing self-esteem, demotivation, and discouragement (Reichart, 
2007; Wigfield, Byrnes, & Eccles, 2006). Therefore, new students need relevant support to 
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build their new social networks, as can be facilitated through small group teaching 
methods. 

3.1.3 Learning communities 

Learning communities have appeared in classrooms in the United States for years. In the 
early twentieth century, educational reformers sought to implement learning communities in 
the curriculum, and since then, this small group teaching method has boomed and adapted 
(Smith, MacGregor, Matthews, & Gabelnick, 2004). New iterations include thematic 
learning communities, learning communities for a specific group (i.e., excellence), living-
learning communities, and cohorts of students who interact closely, both among 
themselves and with teachers (e.g., “Freshmen Interest Groups”; Lenning & Ebbers, 1999; 
MacGregor, Smith, Matthews, & Gabelnick, 1997; Smith et al., 2004). In a broad definition, 
learning communities are intentionally formed groups of students, who get to know one 
another and feel as if they belong together (Smith et al., 2004; Tinto, 2000). Knowledge 
gets shared in learning communities, as do responsibilities, because students often 
collaborate on assignments (Tinto, 2000; Zhao & Kuh, 2004).  

When relatively unfamiliar persons interact daily in a close context, the proximity effect 
tends to lead to friendships, such that each person learns the others’ opinions, attitudes, 
and characteristics, and they judge one another more positively because they expect to 
interact on a daily basis (Fehr, 1996; Van Duijn, Zeggelink, Huisman, Stokman, & Wasseur, 
2003; Wimmer & Lewis, 2010). For first-year students in learning communities for example, 
most new students do not know one another, but they realize that they will collaborate on 
all their educational activities during their first semester. They get to know one another 
quickly, and develop friendship relations, as well as collaboration preferences and insights 
into which fellow students to ask for help. 

3.1.4 Interaction and self-efficacy 

Self-efficacy is the internal perception that the person will succeed in a certain task or 
domain (Bandura, 1977b, 1997). Academic self-efficacy, or self-confidence in one’s own 
capabilities to succeed, offers an important predictor of study success (Richardson, 
Abraham, & Bond, 2012; Robbins et al., 2004) and also contributes to a feeling of being 
well-prepared for university study and a successful transition (Byrne & Flood, 2005).  

Prior literature identifies four key sources of self-efficacy: previous positive experiences 
(“I succeeded in high school, so I will succeed now too”), vicarious learning or observation of 
others (“If my friend can pass that exam, I can too”), verbal convincing and encouragement 
(“You can pass if you study hard!”), and emotional and physical reactions (e.g., anxiety can 
undermine self-efficacy; Bandura, 1977b; Usher & Pajares, 2008). Vieno, Santinello, 
Pastore, and Perkins (2007) also indicate that different forms of social support, such as 
from friends and peers, can enhance self-efficacy. Accordingly, peer and faculty interaction 
should help enhance the self-efficacy of students who observe their peers passing exams or 
receive encouragement and motivation from their fellow students. Stefanou and Salisbury-
Glennon (2002) confirm that different forms of learning communities contribute positively 
to self-efficacy. 
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3.1.5 Current study 

This study focuses on two forms of small group teaching, embedded in the university 
curriculum for first-year students. With an exploratory research design, we investigate the 
extent to which peer and faculty interaction relate to self-efficacy and then to early study 
success. We also address the empirical differences between learning communities and 
mentor groups in this respect. Our theoretical foundation leads us to expect positive 
relationships of peer and faculty interaction with self-efficacy and early study success in 
both learning communities and mentor groups (hypothesis 1), though the relationship may 
be stronger with the former approach, because learning communities feature more contact 
hours and more collaboration with a fixed, persistent group, as well as with mentors and 
teachers (hypothesis 2). The greater interaction, in both time and intensity, can contribute 
more to self-efficacy and early study success, because students likely encourage one 
another, know whom to ask for help, and can identify the best partners for collaboration.  

Therefore, this study addresses two key research needs. First, we require more context-
specific investigations of small group teaching. International research into learning 
communities has been fruitful, providing evidence of their positive effects on study results 
(Butler & Dawkins, 2008; Hill & Woodward, 2013; Hotchkiss, Moore, & Pitts, 2006; 
Stassen, 2003), study engagement (Inkelas & Weisman, 2003; Pike, Kuh, & McCormick, 
2011; Stassen, 2003; Zhao & Kuh, 2004), student satisfaction (Fleming et al, 2013; Zhao 
& Kuh, 2004), self-efficacy (Stefanou & Salisbury-Glennon, 2002), and the transition from 
secondary education to university (Inkelas, Daver, Vogt, & Leonard, 2007). A critical 
evaluation of learning communities in the contemporary Dutch university context also is 
necessarily, because this setting differs from the education systems of many European 
counties, as well as the United States, where many of the preceding studies have been 
conducted (Beekhoven et al., 2002). Other studies focus on campus universities, or so-
called living-learning communities (see Inkelas et al., 2007; Inkelas & Weisman, 2003), 
where students live and study. In contrast, in the Dutch context, students generally leave 
their parental homes and move to the city where the university is located, where they rent a 
room, or else they remain at home and travel to the university’s city daily. Approximately 
one-third of Dutch university students stay at their parental homes (Dienst Uitvoering 
Onderwijs [Dutch Ministry of Education, Culture, and Science], z.j.). Moreover, participation 
in learning communities in the United States usually is voluntary (Buch & Spaulding, 2011; 
Hotchkiss et al., 2006; Rocconi, 2011), but for this research, the learning communities are 
formally embedded in the study program and mandatory for students. These differences 
likely affect the extent of the resulting peer and faculty interactions, which highlights the 
need for context-specific research.  

Second, we focus on the period immediately following students’ transition to the 
university. Little research has focused on this early, starting period, despite its potentially 
crucial impacts in terms of avoiding early failure. Learning communities are particularly 
important in this early effort, as tools to build new networks with fellow students, as well as 
with teachers and mentors. 
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3.2 Method 

3.2.1 Description of educational programs 

At a research university in the northern Netherlands, the academic year is divided into four 
blocks of seven weeks, each followed by two exam weeks, and every semester consists of 
two blocks. The first semester focuses on basic knowledge of the discipline, with mainly 
introductory courses. In 2013–2014, the Psychology and Sociology programs implemented 
learning communities: Students were divided into groups of 12–13 and attended, with this 
same, fixed group, all educational meetings during the first semester. As aforementioned, 
participation in the learning communities was mandatory. 

In the Psychology program, students also are assigned a teacher as a mentor and a 
student mentor. Learning communities revolve around an Academic Skills course, with 
weekly mandatory group meetings that focus on academic writing, critical thinking, study 
behaviors, career preparation, and professionalization. The mentor teaches this course and 
conducts feedback meetings with the students to discuss, among other things, their study 
progress. The meetings generally encourage trusting relationships, because they allow for 
discussions of both academic and personal challenges and circumstances. In the Sociology 
program, the learning communities instead revolve around a Study Work Group course, with 
one weekly, mandatory meeting that focuses on study skills. This course is supervised by a 
work group supervisor, or mentor. Extracurricular activities are not formally part of the 
program, but they can be organized by either the students or the mentor. After the first 
semester, students in these learning communities see one another during meetings of their 
Academic Skills or Study Work Groups, but the composition of the group changes for their 
other courses. 

During 2013–2014, the Pedagogical Science program instead retained the existing 
practice of using mentor groups, rather than switching to learning communities. In this 
program, the mentor groups have an assigned, fixed mentor, who supervises the weekly, 
mandatory meetings during the first three blocks of the first year. These meetings cover 
academic writing, presentations, discussions, and exam preparation. 

The group composition of the learning communities of 12–13 students thus remains 
constant for all academic efforts in the first semester, including lectures, tutorials, and 
practicums. In contrast, students of the mentor groups participate in one mandatory 
meeting per week but take courses independently. Compared with students in mentor 
groups, students in learning communities thus meet more frequently and collaborate more 
on assignments across their various courses. They communicate during meetings, take 
group assignments, and provide feedback. Table 3-1 summarizes these differences 
between learning communities and mentor groups. 
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Table 3-1.  Characteristics of learning communities and mentor groups 
 Learning Communities 

Psychology (P) 
Sociology (S) 

Mentor groups 
Pedagogical Sciences 

Core/central course Academic Skills (P) 
Study Work Groups (S) 

Mentor groups 

Group size 12–13 students 12–13 students 
Frequency All lectures and tutorials. Collaboration 

during all lectures, tutorials, and group 
assignments. 

Weekly meetings. Collaboration and 
group assignments during the 
mentor group meeting. 

Composition Based on enrollment. Fixed group 
composition for all courses in the first 
semester. Thereafter, fixed composition 
only for the central course. 

Based on enrollment. Fixed group 
composition only during the mentor 
groups meeting, once a week for 
three blocks. 

Mentor supervision During regular meetings and three times a 
year in feedback meetings (P). 
During meetings (S). 

During the weekly meetings. 

3.2.2 Sample 

For the current study, we use the 2013–2014 cohort from the Psychology, Sociology, and 
Pedagogical Sciences programs. The sample consists of 407 first-year students (22% male, 
78% female) with an average age of 19 years. In total, Psychology and Sociology maintain 
30 learning communities, and Pedagogical Sciences runs 18 mentor groups, all with group 
sizes of 12–13 students. 

In line with the approval obtained from the ethical committee, students were informed 
about the aims of the research, the procedure, and the anonymous data storage in 
advance. Participation was completely voluntary, and the central administration requested 
participants’ written consent to use the study results. Nineteen students chose not to give 
consent for the use of their study results and thus were excluded from the analysis. 

3.2.3 Variables 

 Dependent variables 

Early study success refers to study success at the end of the first semester, defined as 
weighted average grades and obtained credit points (or European credits), relative to the 
total credit points that could have been obtained by the end of the first semester. Self-
efficacy (8 items; α = .70) is based on the expectancy value theory (Wigfield & Eccles, 
2000) and measured with the Motivated Strategies for Learning Questionnaire. 
Expectancies in this model connect with self-efficacy (Bandura, 1977b; Pintrich, Smith, 
Garcia, & McKeachie, 1991) and refer to the extent that the student believes he or she can 
accomplish a task, such as “I expect that I can get good grades this block.” The possible 
responses to each item appeared on a scale from 1 (“fully disagree”) to 5 (“fully agree”). In 
the analyses with early study success as a dependent variable, self-efficacy is the 
independent variable. 
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Independent variables at two levels 

At the first, student level, we include five variables. Peer interaction (8 items; α = .83) 
measures the perceived interaction of each student with his or her fellow students, such as 
“I work well with fellow-students.” Faculty interaction (5 items; α = .75) similarly measures 
the perceived interaction with teachers and the mentor, including an item that notes, 
“Teachers take the time to answer my questions, e.g., after a lecture.” Both interaction 
scales came from previous research (Boom & Pennink, 2012; Severiens, Ten Dam, & Blom, 
2006), and the items were measured on a five-point scale, from 1 (“fully disagree”) to 5 
(“fully agree”). We control for gender, as well as for early study success, measured as the 
student’s secondary education results (i.e., Prior achievement), because previous research 
has shown that such achievement relates strongly to study success (Bruinsma & Jansen, 
2005; Richardson et al., 2012). The information about achievement in secondary education 
came from the central administration, summarizing each student’s average exam grades on 
core courses in Dutch language and literacy, English language and literacy, and math (cf. 
Severiens et al., 2011). As a control variable for self-efficacy, we include a comparable 
measure for self-efficacy in secondary education; this Prior skills variable (13 items; α 
= .71) measures self-estimates of acquired or mastered skills at the beginning of the 
program. Specifically, the survey asked about feelings of “readiness” for the university, 
according to the Readiness and Expectations Questionnaire (REQ; Jansen & Van der Meer, 
2012). An example item read, “I am good at planning and organizing my studies,” with a 
five-point scale of 1 (“fully agree”) to 5 (“fully agree”). 

At the second, program level, we compare Learning communities (LC) with mentor 
groups, using a dichotomous variable. Contact hours (number of hours per semester) that 
the students have in learning communities differ from and are greater than those of the 
mentor groups.  

3.2.4 Statistical analysis 

The nested data structure with two levels leads us to perform a multilevel analysis, using 
MlWiN version 2.33 (Rasbash, Browne, Healy, Cameron, & Charlton, 2015). We estimate 
random intercept models with a maximum likelihood (ML) method, centered around the 
grand mean, and build the models with a stepwise approach. Prior studies reveal that self-
efficacy and prior achievement are closely related to study success (Richardson et al., 
2012; Robbins et al., 2004), which could induce a suppression effect if all the variables are 
included at the same time in a single model. Therefore, we started with null models for self-
efficacy and for early study success, then added the independent first- and second-level 
variables of interest: peer and faculty interaction and learning communities (with mentor 
groups as the reference category). If significant main effects emerge, we add interaction 
terms to test for differences between learning communities and mentor groups. Self-
efficacy, contact hours, and the control variables enter the model later to reveal the 
contributions of peer and faculty interaction. Any non-significant interaction terms were 
excluded from the model. 

The intraclass correlation coefficient (ICC1) represents how much variance is 
determined by groups, relative to the total variance. The explained variance at each level 
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reflects the ratio of the divided variance per level compared with the variance in the null 
model.2 To determine if model fit significantly improves after adding the independent 
variables, we check the reduction in the deviance of two nested models with a Chi-square 
test. That is, the difference in deviance is the value of the test statistic with a χ2 distribution 
(α = .05), and differences in the parameters correspond to the number of degrees of 
freedom (Hox, 2010; Snijders & Bosker, 2012). 

The proportion of missing values varies between 2% and 12% on the scale variables. 
The missing values are related to the observed data, not the dependent variable, 
suggesting that they are missing at random (De Leeuw, Hox, & Huisman, 2003; Little & 
Rubin, 1987). For variables with more than 10% missing values, we imputed values five 
times with Amelia View version 1.6.4. (Honaker, King, & Blackwell, 2008; Little & Rubin, 
2002). Follow-up analyses showed that the mean scores of the imputed data did not differ 
significantly from the mean scores of the non-imputed data. 

3.3 Results 

3.3.1 Descriptive statistics 

Table 3-2 contains the correlations and descriptive statistics for the variables across all 
students, as well as separated into learning communities and mentor groups. The 
comparison of learning communities with mentor groups reveals that average scores on 
faculty interaction are higher in the mentor groups, whereas those for peer interaction and 
self-efficacy are higher in the learning communities. For early study success, we find slightly 
higher average scores in the mentor groups than in the learning communities; prior 
achievement and prior skills (indicators of capabilities and self-efficacy, respectively) 
instead are similar across groups of students as they start at the university. The correlations 
show that the control variable prior achievement relates significantly and positively to early 
study success (r = .36, p < .001); a nearly identical correlation arises between prior skills 
with self-efficacy (r = .35, p < .001). Self-efficacy is significantly and positively related to 
early study success. Although peer and faculty interaction relate positively to self-efficacy, 
they do not relate to early study success. 

 



Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017

509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer

CONNECTING, INTERACTING AND SUPPORTING 

60 

 

 

 

 

Table 3-2.  Correlations and descriptive statistics: Total sample and separate learning 
communities and mentor groups 

 Prior  
achievement 

Prior skills Self-
efficacy  

Faculty  
interaction 

Peer  
interaction 

Study 
success  

Prior 
achievement 1.00      

Prior skills .03 1.00     
Self-efficacy .15* .35** 1.00    

Faculty 
interaction -.10 .17* .19** 1.00   

Peer 
interaction -.07 .30** .20** .31** 1.00  

Study success 
semester 1 .36** .07 .20** .04 .05 1.00 

Average 6.67 3.60 3.41 3.70 3.89 6.38 

SD 0.57 0.41 0.43 0.62 0.47 1.41 

Minimum 5.33 2.15 2.13 1.40 1.38 0.63 

Maximum 8.33 4.77 4.86 5.00 5.00 8.90 

Learning Communities (LCs) 
Average 6.67 3.60 3.43 3.68 3.91 6.37 

SD 0.58 0.40 0.45 0.63 0.49 1.47 

Minimum 5.33 2.46 2.13 1.40 1.38 0.63 

Maximum 8.33 4.77 4.86 5.00 5.00 8.90 

Mentor Groups (MGs) 
Average 6.67 3.60 3.31 3.80 3.81 6.43 

SD 0.52 0.44 0.34 0.58 0.42 1.09 

Minimum 6.00 2.15 2.50 1.96 2.63 2.23 

Maximum 8.33 4.77 4.00 4.94 4.80 8.07 

Note. Ntotal = 407; NLCs = 333; NMGs = 74; one student was not placed in a group. 
**p ≤ .001 *p ≤ .05. 

3.3.2 Learning communities versus mentor groups and self-efficacy 

Table 3-3 contains the results of a multilevel analysis with self-efficacy as the dependent 
variable. The random intercept model indicates an intercept of 3.41, reflecting the average 
level of self-efficacy expressed by average students in an average group. In other words, this 
is the value of self-efficacy we would expect from a randomly chosen student from a 
randomly chosen population of groups. Differences in self-efficacy reflect the individual 
level. A comparison with the total variance for self-efficacy reveals, according to the ICC 
value of 0, that it does not result from differences at the level of learning communities or 
mentor groups.3 In an educational context, a low ICC is common, especially for non-
cognitive factors such as self-efficacy (Van Landeghem, Van Damme, Opdenakker, De 
Fraine, & Onghena, 2002). In Model 1, peer and faculty interaction and learning 
communities have significantly positive effects on self-efficacy, and the model represents a 
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significant improvement in fit (χ2(3) = 29.53, p < .001). In Model 2, the interaction effect of 
faculty interaction with learning communities relates positively to self-efficacy, and again, 
model fit improves significantly (χ2(1) = 4.05, p < .05). We find no significant interaction 
effect between peer interaction and learning communities though, so we remove it from the 
model. Model 3 shows that the number of contact hours is positively related to self-efficacy, 
with improved model fit (χ2(1) = 3.85, p < .05). Finally, we add the control variables. With 
gender in Model 4, the significant results remain the same as those in Model 3. With skills 
as an indicator for self-efficacy when entering the university, we find a significant link to self-
efficacy, similar to gender and contact hours. Peer interaction and the interaction term 
between faculty interaction and learning communities no longer appear significant. Model 
fit improves significantly (χ2(1) = 44.21, p < .001) and explains 21.6% of the variance on 
the student level. 

 
Table 3-3.  Multilevel analysis of self-efficacy predictors after the first semester 

Model 0 
B (SE) 

Model 1 
B (SE) 

Model 2  
B (SE) 

Model 3  
B (SE) 

Model 4  
B (SE) 

Model 5  
B (SE) 

Fixed effects       
Intercept 3.411** 

(0.021) 
3.314** 
(0.049) 

3.329** 
(0.049) 

3.382** 
(0.056) 

3.641** 
(0.074) 

3.613** 
(0.072) 

Faculty interaction  0.107* 
(0.035) 

-0.049 
(0.085) 

-0.054 
(0.085) 

-0.066 
(0.082) 

-0.017 
(0.080) 

Peer interaction  0.130* 
(0.046) 

0.131* 
(0.046) 

0.150* 
(0.047) 

0.164** 
(0.045) 

0.078 
(0.046) 

Learning communities (LCs) 
 0.117* 

(0.054) 
0.103 
(0.054) 

0.038 
(0.063) 

-0.040 
(0.063) 

-0.020 
(0.062) 

Faculty interaction LCs   0.185* 
(0.092) 

0.184* 
(0.091) 

0.191* 
(0.088) 

0.113 
(0.087) 

Contact hours    0.006* 
(0.003) 

0.008* 
(0.003) 

0.007* 
(0.003) 

Control variables       
Gender 

    -0.251** 
(0.049) 

-0.236** 
(0.048) 

Prior skills      0.320** 
(0.051) 

Variance       
Student 0.185 

(0.013) 
0.172 
(0.012) 

0.170 
(0.012) 

0.169 
(0.012) 

0.159 
(0.011) 

0.145 
(0.010) 

LCs 0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

Explained variance       
R2 level 1  7.03% 8.11% 8.65% 14.05% 21.62% 
Model fit       
Deviance statistic 
(-2*log-likelihood) 

467.366 437.832 433.787 429.934 404.338 360.132 

Estimated parameters 3 6 7 8 9 10 
Note. Adding the interaction term for peer interaction LCs did not provide significant results and thus was 
removed from Model 2. For gender, the reference category is men. For learning communities, the reference 
category is mentor groups. 
**p ≤ .001 *p ≤ .05. 
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3.3.3 Learning communities versus mentor groups and early study success 

In Table 3-4 we provide the results of the multilevel analysis with early study success as the 
dependent variable. The null model has an intercept of 6.37; the ICC indicates that 6.7% of 
variance is explained by differences at the learning communities or mentor groups level. In 
Model 1, we find that faculty interaction relates significantly and positively to early study 
success. After adding self-efficacy in Model 2, self-efficacy relates significantly and 
positively to early study success, but faculty interaction does not anymore, indicating that 
self-efficacy relates more powerfully to early study success than does faculty interaction. 
The fit of Model 2 compared with Model 1 improves significantly (χ2(1) = 14.03, p < .001). 
In Model 3, adding the second-level contact hours variable revealed a significant relation to 
early study success and improved model fit (χ2(1) = 4.85, p < .05). This model explains 
6.0% at the student level and 11.1% at the level of learning communities or mentor groups. 
Neither of the interaction terms of peer interaction and faculty interaction with learning 
communities were significant, so we removed them. Gender and prior achievement as 
control variables appear significantly related to early study success. Compared with Model 
3, the final Model 4 improves significantly, without the control variables (χ2(2) = 153.02, p 
< .001). This model explains 19.8% of the variance at the student level and 25.8% at the 
level of the learning communities or mentor groups. 
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Table 3-4.  Multilevel analysis of the predictors of study success after the first semester 

 Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 
 B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 
Fixed effects       
Intercept 6.374** 

(0.088) 
6.404** 
(0.184) 

6.459** 
(0.184) 

6.712** 
(0.208) 

5.970** 
(0.268) 

6.126** 
(0.258) 

Faculty interaction  0.244* 
(0.120) 

0.183 
(0.119) 

0.165 
(0.119) 

0.167 
(0.116) 

0.219 
(0.113) 

Peer interaction  0.004 
(0.155) 

-0.089 
(0.154) 

-0.017 
(0.156) 

-0.088 
(0.152) 

0.018 
(0.148) 

Self-efficacy   0.613** 
(0.162) 

0.577** 
(0.162) 

0.755** 
(0.163) 

0.485* 
(0.165) 

Learning communities 
 -0.041 

(0.210) 
-0.111 
(0.211) 

-0.418 
(0.242) 

-0.200 
(0.246) 

-0.203 
(0.232) 

Contact hours   
  0.031* 

(0.014) 
0.024 
(0.014) 

0.018 
(0.013) 

Control variables       
Gender 

    0.725** 
(0.166) 

0.559** 
(0.167) 

Prior achievement      0.766** 
(0.118) 

Variance       
Student 1.851 

(0.137) 
1.826 
(0.136) 

1.752 
(0.130) 

1.757 
(0.130) 

1.668 
(0.124) 

1.503 
(0.116) 

Learning communities 0.133 
(0.073) 

0.137 
(0.074) 

0.153 
(0.076) 

0.109 
(0.066) 

0.119 
(0.066) 

0.088 
(0.058) 

Explained variance       
R2 level 1  1.06% 3.98% 5.95% 9.93% 19.81% 
R2 level 2    11.08% 10.18% 25.76% 
ICC 0.07 0.08 0.09 0.06 0.07 0.06 
Model fit       
Deviance statistic  
(-2*Log-likelihood) 

1424.227 1419.431 1405.400 1400.551 1381.934 1247.530 

Number of estimated 
parameters 

3 6 7 8 9 10 

Note. Adding the peer interaction  LCs and faculty interaction  LCs interaction terms produced non-
significant results, so we removed them from Model 3. For gender, the reference category is men.  
For learning communities, the reference category is mentor groups. 
**p ≤ .001 *p ≤ .05. 

3.4 Conclusion and discussion 

In response to the performance agreements between universities and the Dutch 
government, designed to enhance performance rates, many universities implemented small 
group teaching, such as learning communities. These efforts reflect theoretical predictions 
that interpersonal integration contributes to performance (Tinto, 1993; Vygotsky, 1978), 
such that learning communities might contribute to students’ successful transition to 
university by reducing their socialization and adaptation difficulties (Beerkens-Soo & 
Vossensteyn, 2009; Christie et al., 2004; Rausch & Hamilton, 2006). International research 
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already has established various positive effects of learning communities (Butler & Dawkins, 
2008; Stefanou & Salisbury-Glennon, 2002; Zhao & Kuh, 2004); the current study focuses 
particularly on small group teaching in the Dutch university context during the first semester 
and offers a novel, empirical comparison of learning communities with a fixed composition 
with mentor groups who just meet weekly. 

We find support for the predicted positive relationships among peer and faculty 
interaction, self-efficacy, and early study success. Peer and faculty interactions and learning 
communities relate significantly to self-efficacy. The positive contribution of interactions to 
self-efficacy likely arises because students can compare themselves with others in learning 
communities, observing how fellow students succeed or obtain better grades (Bandura, 
1977a, b; Usher & Pajares, 2008). Self-efficacy also has a positive effect on early study 
success. In contrast with peer interaction, faculty interaction relates significantly to early 
study success. The finding that peer interaction relates directly to self-efficacy and indirectly 
to early study success is accordant with recent findings about the determinants of early 
study success (Brouwer, Jansen, Hofman, & Flache, 2016b). 

The partial support for the second hypothesis revealed that learning communities, 
compared with mentor groups, exhibited stronger positive relationships of faculty 
interaction with self-efficacy. In learning communities, faculty interaction exerted a more 
positive effect on self-efficacy; more contact hours also contributed to self-efficacy. We 
found no differences between learning communities and mentor groups in terms of the 
effects of faculty interaction on early study success or of peer interaction on self-efficacy. 
Furthermore, we uncovered some differential effects for individual characteristics and 
capacities, which appear to be the most important predictors of self-efficacy and early study 
success, in line with prior findings (Jansen, 2004; Richardson et al., 2012; Robbins et al., 
2004). Women achieved better performance than men but scored lower on self-efficacy. 
Prior skills and prior achievement had strongly positive influences on self-efficacy and early 
study success. Independent of the type of small group teaching approaches used, students’ 
prior knowledge and gender seemingly offered the best predictive power with regard to 
study success and self-efficacy. This finding raises the question about whether learning 
communities have stronger effects for some students, such as those with higher 
achievement levels when they enter the university. Further research into the differential 
effects of various forms of student support across specific types of student groups may 
shed more light on this question. The practical implications for determining the composition 
of learning communities also require some further insights. To the best of our knowledge, 
no research investigates the group composition of learning communities. For example, 
should initial student groups be heterogeneous or more homogenous in their composition, 
in terms of knowledge, self-efficacy, and gender, to ensure that the new students benefit 
optimally from the resulting support system and reach their achievement potential? 

Several limitations of the study also require consideration. First, the effect sizes were 
small, and the marginal differences might result from several factors. For example, students 
in mentor groups might collaborate, on their own volition, in other lectures or projects, such 
that their interaction levels would be similar to those in learning communities. The mentor 
groups also consisted mainly of women, which might have biased the effects. Other 
variables might influence self-efficacy and study success too, such that they could mediate 
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the relationships we study. Further research with an experimental design or comparisons 
with additional small group teaching methods thus would be helpful. Second, with our cross-
sectional design, we cannot offer strong causal inferences. A longitudinally cross-lagged 
panel design could demonstrate how peer and faculty interaction, self-efficacy, and study 
success develop through small group teaching over time. Mediation effects also could be 
tested with a longitudinal design (Little, 2013). Third, we used student self-reports, which 
provide insight into dynamic interactions among students and teachers in groups. Additional 
investigation of which groups can be observed actually to engage in collaborative learning 
might clarify the actual participation of students, the interactions among students, and the 
interactions between students and teachers, which can help leverage their self-efficacy 
development. 

Finally, the current study reveals that peer and faculty interactions are mechanisms for 
improving self-efficacy and early study success. Teachers and mentors can contribute to 
this enhancement of self-efficacy by providing positive feedback, enabling students to 
collaborate with one another, and offering opportunities for peer tutoring (O’Donnell, 2006; 
Rausch & Hamilton, 2006). The empirical differences between learning communities and 
mentor groups are relatively small when it comes to the effect of faculty interactions on self-
efficacy; we find no differences for the influence of peer interaction on self-efficacy. The 
variation in contact hours seems insufficient to differentiate learning communities and 
mentor groups with regard to their peer interaction. In addition to attending all lectures 
together, as a fixed group, it might be useful to offer integrated study material, together with 
active work formats (Van den Berg & Hofman, 2005), or else to implement thematic 
learning communities (Stassen, 2003) that also include extracurricular activities. Although 
individual capacities and characteristics mainly determine the level of enhanced self-
efficacy and performance rates, and the effects of interactions are relatively small, 
interactions with fellow students and teachers or mentors still can help contribute to 
support individual students—and even might make the difference between university study 
success and failure. 

3.5 Notes 

1 The percentage of the variance at the group level is determined by the ICC, for which 
variance at the second level is divided by total variance (Snijders & Bosker, 2012). 

2 The explained variance is calculated as 1 minus (first-level variance fitted model + 
second-level variance fitted model)/(first-level variance null model + second-level 
variance null model). The explained variance at the second level is calculated the same 
way, except that first-level variance gets divided by the group size n, or 12 for our study 
(Hox, 2010; Snijders & Bosker, 2012). 

3 Despite an ICC value of 0, we chose a multilevel analysis for all the models, because 
the data structure with two levels of students is nested in groups. The ICC of the empty 
model on early study success indicates clustering at the group level (ICC = .07). 
Moreover, Hayes (2006) emphasizes that with an ICC of 0, a multilevel analysis 
provides benefits, including information about model fit and variance at the first level. 
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Chapter 4  
The impact of social capital on self-
efficacy and study success in small 
group teaching 

The findings that show that peer and faculty (mentor and teacher) interactions are 
important for enhancing self-efficacy in learning communities, which in turn increases 
study success, raise further questions about the kinds of social capital that relate most 
closely to first-year student success and the extent to which building social capital depends 
on students’ prior achievement levels. Therefore, Chapter 4 investigates three forms of 
social capital (peer, faculty, and family) to specify their contributions to the success of 

students classified as high, average, and low achievers5. 

  

                                                             

5 This chapter is based on Brouwer, J., Jansen, E., Flache, A., & Hofman, A. (2016). The impact of 
social capital on study success among first-year university students. Learning and Individual 
Differences, 52, 109-118. doi: 10/1016/j.lindif.2016.09.016 
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Abstract. University programmes increasingly implement small group teaching, with the 
assumption that students’ social capital fosters academic achievement. However, few 
studies address the impact of social capital on the study success of first-year students. The 
current study addresses this research gap, examining the extent to which social capital 
relates to study success for first-year university students and whether this effect differs for 
high-, average-, and low-achieving high school students. Survey data collected from 407 
first-year university students measure social capital in terms of family, faculty, and peers. 
Path analysis reveals that in contrast to family capital, peer capital (help seeking, 
collaboration, and fellow students’ support) and faculty capital (mentor support) contribute 
positively to study success, indirectly through friendship or self-efficacy. For high achievers, 
compared with low achievers, friendship has a positive effect on study success during the 
first year. Small group teaching seems beneficial for study success if it enhances students’ 
social capital. 
Keywords: social capital, self-efficacy, study success, collaborative learning, small groups 

4.1. Introduction 

Universities increasingly implement small group teaching to foster interactions between 
students and faculty, improve study success rates, and enhance the quality of education. 
These efforts are required in light of increasing enrolments in most Western countries 
(Beerkens-Soo & Vossensteyn, 2009), which have resulted in not only larger student bodies but 
also more diversity in terms of students’ background characteristics and achievement levels. 
Many students are at risk for attrition; in the Netherlands for example, nearly 9% of university 
students dropped out in 2011, and 28.1% experienced potentially problematic delays because 
they switched study programmes in their first year (Dutch Inspectorate of Education, 2013, 
2014). Previous studies emphasize adjustment difficulties and lack of social support as key 
risk factors for attrition (Christie, Munro, & Fisher, 2004; Rausch & Hamilton, 2006).  

As a potential solution, small group teaching can help build social capital, and the 
associated interactions and collaboration can enhance individual performance (e.g., 
O’Donnell, 2006; Pai, Sears, & Maeda, 2015; Webb, 1982). Social capital refers to a 
person’s access to valuable resources (e.g., information, advice, support) through social 
relations, which enables him or her to attain personal goals (Coleman, 1990a; Flap & 
Völker, 2004; Lin, 1999). It is similar to other forms of capital, in that it results in the 
achievement of certain goals that could not otherwise be achieved (Coleman, 1988, 
1990a). Social capital theory, which posits that networks of relationships support people’s 
efforts to achieve various goals, also emphasizes the instrumental utility of investment in 
resources, such that people invest in relationships when they expect a valuable return (Lin, 
1999). For this study, we investigate social capital among small groups of first-year 
university students, to expand on theoretical considerations of collaborative learning 
(O’Donnell, 2006) and meta-analyses of the effects of small group learning on knowledge 
transfer (Pai et al., 2015). In university contexts, resources might be derived from 
relationships with parents (family capital), friends and fellow students (peer capital), and 
academic staff (faculty capital), including shared information and financial, practical, and 
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emotional support (e.g., Stack-Cutler, Parrila, Jokisaari, & Nurmi, 2015). The increasing use 
of small group teaching in academic curricula in turn gives rise to the main question of our 
study: To what extent and how does social capital contribute to study success in the 
contemporary Dutch university context? 

4.1.1. First-year students’ social capital 

In the school context, social capital relates positively to learning outcomes (Beaulieu, Israel, 
Hartless, & Dyk, 2001; Cemalcilar & Gökşen, 2014; Coleman, 1988, 1990b; Dufur, Parcel, 
& Troutman, 2013; Huang, 2009; Kao & Rutherford, 2007), but little is known about these 
effects in the university context or which dimensions of social capital contribute most to 
study success. Some relevant studies in this context suffer from two limitations: Either they 
use a specific sample of students, such as international students (Hendrickson, Rosen, & 
Aune, 2011; Mamiseishvili, 2012; Neri & Ville, 2008; Rienties, Héliot, & Jindal-Snape, 
2013; Rienties & Nolan, 2014) or ethnically diverse student groups (Meeuwisse, Severiens, 
& Born, 2010), or they focus on only one or two dimensions of social capital, such as 
relationships with peers and/or staff (e.g., Brooman & Darwent, 2014; Christie et al., 2004; 
Rytkönen, Parpala, Lindblom-Ylänne, Virtanen, & Postareff, 2012) or with peers and/or 
family (e.g., Cheng, Ickes, & Verhofstadt, 2012; Eggens, Van der Werf, & Bosker, 2008; 
Friedlander, Reid, Shupak, & Cribbie, 2007; Román, Cuestas, & Fenollar, 2008) or the 
effects of friendship (e.g., Buote et al., 2007; Wilcox, Winn, & Fyvie Gauld, 2005) on 
adjustments after the transition to university. Relatively less is known about the relationship 
between a variety of social capital dimensions and study success in the university context 
(e.g., Etcheverry, Clifton, & Roberts, 2001).  

Building social capital is particularly challenging during the transition from high school 
to university, when students may feel unsure in this new social situation. Besides meeting 
university requirements and adjusting to university life, they must build new social networks 
as they leave their high school teachers, often their parental homes, and former classmates 
(e.g., Clark, 2005). After this transition, fellow students, teachers, and friends may become 
more important than parental support, because the fellow students and professors meet 
more frequently, and students are physically distant from their parents if they move to a 
university city. For these students, building new friendships and perceived access to support 
from friends is important for their adjustment to university life during the first semester, 
more so than family support (Buote et al., 2007; Friedlander et al., 2007). In this stage of 
emerging adulthood, friends become the most important source of support and inform 
students’ identity development, toward becoming young adults who are increasingly 
responsible for decisions and finances, independent of their parents (Arnett, 2004; Van 
Duijn, Zeggelink, Huisman, Stokman, & Wasseur, 2003).  

Family capital 

The importance of social capital for improving learning outcomes changes over time, 
depending on the learning context and the student’s developmental stage. Most studies 
conducted in educational contexts focus on parents as a beneficial resource. Achievement 
generally relates positively to parent–child and parent–teacher interactions, parental 
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education, and parent–school involvement (Cemalcilar & Gökşen, 2014; Dufur et al., 2013; 
Huang, 2009; Kao & Rutherford, 2007). When students enter a university, especially if they 
move out of their parents’ homes, such that the parents are not part of the students’ daily 
lives, this role changes, and relationships with fellow students and instructors become 
paramount (Arnett, 2004; Van Duijn et al., 2003). During this transition, family support may 
help students deal with feelings of loneliness or adapt to the new situation, but over time, 
friends and fellow students at the university ultimately become more important (Wilcox et 
al., 2005). Many students remain financially dependent on their parents or other family 
members though (Arnett, 2004), and when families provide financial support, students can 
focus more on their studies and perform consistently during their first year (Cheng et al., 
2012). 

Parental knowledge about academia represents another valuable resource for first-year 
university students. First-generation students, whose parents and siblings have not 
attended a higher education institution (Dumais & Ward, 2010), may be less prepared for 
the transition to university than other students, including a lack of specific information 
about what to expect from the university. However, prior studies offer mixed results, such 
that dropout rates are higher among first-generation than second-generation students 
(Ishitani, 2006; Stage & Hossler, 2000), but no evidence affirms an effect of parental 
education on study progress (Van den Berg & Hofman, 2005).  

Faculty capital 

Students can receive support from faculty and staff in the form of advice, information, and 
feedback, as well as guidance and motivation so that students can complete challenging 
assignments. Research is inconclusive about the effect of interactions between student and 
staff on study success though. Some studies show a positive relationship of student–faculty 
interactions with a sense of belonging and study success (Brooman & Darwent, 2014; Kuh, 
Cruce, Shoup, Kinzie, & Gonyea, 2008; Meeuwisse et al., 2010), but Etcheverry et al. 
(2001) find a positive effect only of peer relationships on achievement, not of student–
faculty interactions. Tao, Dong, Pratt, Hunsberger, and Pancer’s (2000) investigation of the 
patterns of various forms of support on adjustment to university during the first semester 
shows that peer support increases while instructor support decreases over time. Apparently, 
as students get to know one another, they seek support from their fellow students rather 
than from faculty. Wang, Cullen, Yao, and Li (2013) find no significant effect of relationships 
with instructors on achievement, though they do note an effect of feedback seeking. 

Peer capital 

Interactions with and social support from fellow students or friends is important for helping 
students adjust to the university setting and obtain social comfort (Buote et al., 2007; Deil-
Amen, 2011), engagement (Zhao & Kuh, 2004), and study success (e.g., Etcheverry et al., 
2001; Kuh et al., 2008; Robbins et al., 2004), as well as for informing their decisions to 
withdraw (Christie et al., 2004). Teaching in small groups encourages the development of 
peer capital, because students discuss and exchange information with their fellow students 
during classes or while collaborating on assignments. Because they interact more 
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frequently, it is easier to establish and maintain friendly relationships (Fehr, 1996; Van 
Duijn et al., 2003; Wimmer & Lewis, 2010). Yet the actual contribution of peer capital to 
study success in a small group teaching context is equivocal. On the one hand, interactions 
with fellow students contribute to study success when those others possess skills and 
knowledge that is complementary to that possessed by the focal student, norms of striving 
for good results predominate in the group, and trusting relationships exist among students, 
because these conditions increase the focal student’s motivation and well-being (Neri & 
Ville, 2008). On the other hand, the effects of social capital depend on the group’s 
prevailing attitudes and norms. Informal group norms that do not value studying may 
interfere with study success. Collaboration also might hinder study success if working 
together simply reduces students’ workload and effort, or it may contribute to success if the 
students integrate their different learning perspectives and pool their diverse skills (Flache, 
2003; Karabenick & Knapp, 1991).  

4.1.2. Prior achievement and self-efficacy 

Social influence is an important mechanism in social capital building in small groups, but 
the relationship between social capital and study success during the first year may depend 
on the high school achievement level of incoming students. Androushchak, Poldin, and 
Yudkevich (2013) find a nonlinear effect of peer support on achievement. High-ability 
students obtained the most benefit from interacting with other high-ability fellow students, 
whereas low-ability students were not influenced by fellow students, nor did they affect 
other fellow students. Similarly, high-achieving students benefitted from peer support for 
their academic achievement, whereas low achieving students had difficulties approaching 
peers to gain support (Todres, Tsimtsiou, Sidhu, Stephenson, & Jones, 2012; Vaughan, 
Sanders, Crossley, O’Neill, & Wass, 2015). Students at risk of dropping out also described low 
quality relationships with faculty (Whannell & Whannell, 2014) and indicated they did not know 
whom to approach for help or dare to ask (Cleland, Arnold, & Chesser, 2005). That is, students 
who need instructor support the most to succeed seem to lack this form of social capital. 
However, Arcidiacono and Nicholson (2005) find no differences across high and low achievers 
in terms of benefiting from relationships with high-achieving fellow students. The question thus 
remains: How does the level of prior achievement interact with different dimensions of social 
capital to affect study success in a university context with small group teaching? We expect that 
average achievers gain the most benefit from social capital for their study success, because 
high achievers do not have much room for improvement, whereas for low achievers, social 
capital cannot compensate enough for their poor results. 

Finally, previous research does not address whether social capital directly affects study 
success or if the effect is at least partially indirect, through the effects of social capital on 
cognitive and emotional factors, which in turn account for study success. Self-efficacy in 
particular may be a student characteristic, through which the effects of social capital get 
mediated. Students enter university with beliefs about their ability to succeed, which 
represents their self-efficacy or expectancy (Bandura, 1977b, 1997; Wigfield & Eccles, 
2000). These beliefs may change over time due to experiences and can be influenced by 
interactions with others, such as through vicarious experiences or encouragement, as are 
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available through the mobilization of social capital (e.g., collaborations, seeking help or 
advice). Access to social capital also might enhance positive emotions (Lin, 1999; Usher & 
Pajares, 2008), such as feelings of confidence and self-efficacy. Therefore, social capital 
should exert impacts on the level of self-efficacy, and subsequently, self-efficacy may 
influence study success (Brouwer, Jansen, Hofman, & Flache, 2016a, 2016b; Richardson, 
Abraham, & Bond, 2012; Robbins et al., 2004). To understand the impact of social capital 
on study success, it is necessary to control for possible direct and mediating effects of self-
efficacy.  

4.1.3. Current study 

The increasing extent to which small group teaching is implemented in academic curricula 
gives rise to the following research questions for our study: 
1 To what extent and how do different dimensions of social capital (i.e., family, peer, and 

faculty capital) contribute to self-efficacy and study success during the first year in the 
contemporary Dutch university context with small group teaching? 

2 What is the role of prior achievement (i.e., high school grades) in the social capital of 
first-year students? 
Figure 4-1 graphically presents the hypothesized direct and indirect effects predicted by 

the preceding theoretical considerations.  
 

 

Fig. 4-1. Hypothesized direct and indirect effects of social capital on study success 
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4.2. Method 

4.2.1. Participants 

The data for the current study came from a longitudinal data collection at a research 
university in the northern Netherlands with approximately 30,000 students. The social 
science study programmes rely on small group teaching, in relatively small, stable groups of 
12–14 students, within which first-year students follow one or more courses during their 
first semester or year. The sample consisted of 407 first-year bachelor’s degree students 
from the social sciences programmes Pedagogical Sciences, Psychology, and Sociology. 
Participants’ average age was 19 years (SD = 2.0), and the sample included 91 men (22%) 
and 316 women (78%). The students were predominantly Dutch (398; 98%), living away 
from home (273; 67%), and second-generation (354; 87%), which means that one of their 
parents or siblings had undertaken higher education. The sample was representative of the 
overall population of 589 first-year social science students, whose gender breakdown was 
20% male and 80% female and whose mean age was 20.0 years (SD = 2.0). In accordance 
with the regulations of the Central Committee on Research Involving Human Subjects 
(CCMO) in the Netherlands, the ethical committee of the departments responsible for the 
degree programs approved the current study, with the conditions that the data would be 
processed anonymously and that the students gave informed consent regarding their 
participation and the release of centrally registered study results. 

4.2.2. Procedure 

All first-year students of the Behavioural and Social Sciences department were asked to 
participate. During the introductory week of their study program, the students were 
informed verbally about the aims, procedure, and ethical aspects of the current study. In 
addition to the verbal information, students received a written summary of the research 
project. Participation was voluntary, and students were asked for informed consent to 
participate and use their study results and personal details. We excluded 19 students who 
did not give their informed consent to release their obtained grades.  

The survey data were collected in September 2013 and January 2014. The first survey 
asked, in the following order, for their background characteristics, living situation (i.e., 
whether they moved out of their parents’ house), financial support, and whether they were 
first-generation students. The second survey then included questions about self-efficacy, 
mentor support, and fellow students’ support, as well as nomination questions about 
preferences for collaboration, help or advice seeking, and friends, in that order. Both 
surveys were provided to the students in Dutch, and the amount of time to complete both 
surveys ranged from 20 to 30 minutes. Students were rewarded with either a monetary reward 
or extra credit points at the end of the academic year. We obtained information about 
students’ age, gender, and prior achievement from the central administration of the 
university. We used secondary school exam grades on three mandatory core subjects, 
Dutch language and literacy, English language and literacy, and math, as an indication for 
prior achievement, because research shows that the results would be the same as if we 
averaged over all complete exam subjects (Severiens et al., 2011). The minimum entrance 
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requirement into this university is a 5.5 overall average exam grade in secondary school, on a 
scale from 1–10. The response rate for the first survey was 69% (N = 407), and that for the 
second survey was 62% (N = 364). For both surveys combined, the dropout rate was about 
11% (N = 43).  

4.2.3. Measures 

Family capital 

We classified students as first-generation if they indicated that neither their parents nor 
their siblings received a higher education, using the items, “Do one or both of your parents 
have a higher education diploma?” and “Among your siblings, are you the first in your family 
to study at a higher education level?” Being a first-generation student, moving out, and 
financial support from family were dichotomous indicators of family capital. 

Faculty capital 

Mentor support (five items; α = .75) as an indicator of faculty capital was measured with 
questions about the emotional and academic support provided by faculty staff during the 
interaction between students and mentors or teachers, including “The mentor or study 
advisor is available to me” and “I talk to my mentor about my personal situation.” The items 
came from an academic interaction scale used in previous studies in the Dutch university 
context (Meeuwisse et al., 2010; Severiens, Ten Dam, & Blom, 2006). Students responded 
on a scale from 1 (“strongly disagree”) to 5 (“strongly agree”). 

Peer capital 

For peer capital, we used four indicators. Fellow students’ support or peer support (eight 
items, 1 = “strongly disagree” to 5 = “strongly agree”; α = .83) is the extent to which 
students provide one another with social and academic support during interaction with their 
peers, according to items adapted from social interaction scales (Meeuwisse et al., 2010; 
Severiens et al., 2006). We adapted these items to a university small group teaching 
context, such as, “Fellow students listen to my comments” or “I work well with fellow 
students.” In addition, friends, help/advice seeking, and collaboration were measured using 
nomination questions to indicate peer social capital. That is, each respondent could 
nominate up to 24 fellow students as supporters: their complete study group (12–14 
students) and up to 10 additional students from the social sciences department. Students 
could identify these fellow students as “best friend,” “friend,” “friendly relationship,” 
“neutral; not much in common,” or “only known by face or name” (derived from Van de Bunt, 
1999). For each respondent, we counted the number of times that he or she nominated a 
fellow student as a best friend, friend, or friendly relationship and summed the total, which 
provides the indicator for friends. For collaboration, we asked students to nominate fellow 
students as preferred for collaboration, with the item, “With this student [name] I prefer to 
collaborate.” Help/advice seeking was measured by a nomination question that indicated, 
“I ask this student [name] for help when I do not understand the study material.” The 
measures of collaboration and help seeking used five-point Likert scales (1 = “strongly 
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disagree” to 5 = “strongly agree”). We summed the nomination of fellow students from 
“neutral” to “strongly agree” to indicate first-year students’ access in their networks to 
collaboration and help/advice seeking. More access to resources may facilitate the use of 
these resources (Lin, 1999).  

Self-efficacy 

We employed the expectancy scale from the widely used Motivated Strategy for Learning 
Questionnaire (Pintrich, Smith, Garcia, & McKeachie, 1991). Its components include items 
pertaining to control beliefs and self-efficacy for learning and performance (eight items; α 
= .70), such as “I think I will get good grades this block.” Self-efficacy of learning and 
performance refer to participants’ expectations that they have the abilities and skills 
needed to accomplish tasks or be successful in performing tasks. Control of learning refers 
to the belief that students can control their own academic achievement and that learning 
will lead to positive results (Pintrich et al., 1991). Students responded on a scale from 1 
(“strongly disagree”) to 5 (“strongly agree”). 

Study success 

Study success was measured as the weighted average marks (WAMi) achieved after the Fall 
semester (first semester study success), Spring semester (second semester study success), 
and first year (first year study success). Grades were weighted by the obtained credit points, 
divided by the maximum credits available in the corresponding period.  

4.2.4. Statistical analysis 

We had no missing values for the dependent variables of study success, gender, age, or 
prior achievement. For the independent five-point Likert scale variables, the proportion of 
missing cases varied between 2% and 12%; this proportion rose to 40% for the three 
nomination questions. Little’s MCAR (missing completely at random) test resulted in a 
significant chi-square, indicating that the data were not missing completely at random (χ2 

(56) = 124.43, p < .001). We can assume these variables to be MAR (missing at random), 
because they relate to the observed data, not to the dependent variables (De Leeuw, Hox, & 
Huisman, 2003; Little & Rubin, 1987). We replaced missing data for the nomination 
variables by using AmeliaView version 1.6.4. to impute them over five repetitions (Honaker, 
King, & Blackwell, 2008). The descriptive statistics of the nomination variables were similar 
to those of the imputed variables, and the correlation was 1 (see Table 4-1). 

We conducted path analysis in Mplus version 7.11 (Muthén & Muthén, 1998-2013) to 
explore the hypothesized direct and indirect relationships of the conceptual model among 
social capital factors, self-efficacy, and study success at the two data collection points. 
Because students were nested in small groups, we controlled for dependency by using the 
COMPLEX option to adjust the standard errors. We also used maximum likelihood 
estimation with robust standard errors (MLR) to handle the MAR and non-normality of the 
data. The intraclass correlation (ICC) varied between .03 (self-efficacy) and .33 (mentor 
support); the design effect factor (ranging from 1.15 to 2.15) also confirmed that the 
standard errors would be underestimated if we ignored the nested data structure (for more 
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details, see McCoach, 2010). We assessed the overall goodness of fit of the tested model 
with the following indices: the chi-square test, comparative fit index (CFI), root mean square 
error of approximation (RMSEA), standardized root mean square (SRMR), and Tucker–Lewis 
index (TLI). Indications of a good fit require non-significant chi-square test, RMSEA values 
less than .06, SRMR at .08 or below, and CFI and TLI close to or greater than .95 (Hu & 
Bentler, 1999; Kline, 2011). For indirect and direct non-standardized effects, bias-corrected 
bootstrapped confidence intervals are reported (Shrout & Bolger, 2002). In addition to the 
path analyses, we conducted a multilevel analysis in MlWiN version 2.33 (Rasbash, Browne, 
Healy, Cameron, & Charlton, 2015) to examine the moderation effect of students’ prior 
achievement level and social capital on study success over time (i.e., at the end of the first 
semester and at the end of the first year).  

4.3. Results 

4.3.1. Descriptive statistics and correlation analysis 

With a bivariate correlation analysis, we explored the relationships of self-efficacy and social 
capital factors with study success at two data collection points. We found positive and 
significant relationships for self-efficacy and social capital variables (i.e., mentor/instructor 
support, fellow students’ support) and with study success at two time points. Friendship 
related significantly and positively to study success during the first year. Moving out was not 
significantly related to any other variable, so we did not include it in the model. We found a 
strong relationship for first semester study success and second semester study success (r 
= .77, p < .001). Students achieved better outcomes in their first semester, on average, 
compared with their second semester. Being a first-generation student and getting financial 
support were negatively related; first-generation students were less likely to have outside 
financial support (r = –.18, p < .001). Highly educated parents were more likely to have 
higher socioeconomic status than less educated parents and more likely to offer financial 
support to their children (see Table 4-1). 
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4.3.2. Path analysis 

We used a stepwise process in the path analysis. First, we included all the proposed family, 
peer, and faculty capital variables. The complete model achieved the following fit indices: χ2 

(4) = 6.55; p = .16, CFI = 0.995, TLI = 0.958, RMSEA = .044; 90% confidence interval (CI) 
[.00;.10], and SRMR = .015. Second, after excluding non-significant results and including 
the indirect paths, the fit indices revealed that this parsimonious model fit the data well, 
although the chi-square test is significant: χ2 (19) = 33.08; p = .02, CFI = .967, TLI = .955, 
RMSEA = .047; 90% CI [.02;.07], and SRMR = .054. Figure 4-2 presents a graphic depiction 
of this model of study success; Table A4-1 in the Appendix of Chapter 4 contains the 
unstandardized coefficients and confidence intervals. Family capital did not contribute to 
study success directly or indirectly, so we removed it from the model. Peer capital factors 
contributed indirectly through friendship, whereas faculty capital, in the form of mentor 
support, related to first semester study success through self-efficacy. Prior achievement 
(i.e., high school grades) related significantly to first semester study success and self-
efficacy, and self-efficacy was positively and significantly related to first semester study 
success. First semester study success also was highly predictive for second semester study 
success, and the peer and faculty capital variables had indirect effects on success in the 
beginning but not at the end of the academic year, i.e. second semester.  

In addition, we found several significant, indirect effects, for which we calculated 95% 
CIs with a bootstrap procedure with 1000 iterations. First, the data indicated indirect effects 
through self-efficacy for the relationships between prior achievement and study success 
after the first semester (b* = .03, [–.002; .06]). Indirect effects were also evident through 
friendship for the relationship of study success after the first semester with help seeking 
(b* = .05, [.01; .09]), preference for collaboration (b* = .03, [.01; .06]), and peer support 
(b* = .02, [.01; .04]). When students helped one another, preferred to collaborate, or 
provided emotional or practical peer support, they were more likely to become friends, 
which had a positive effect on their study success. In particular, if students helped one 
another, they became friends more easily (b* = .31, p < .001). The model explained 17.5% 
of the variance in study success after the first semester and 62.3% after the second 
semester, as well as 24.5% of the variance in friendship and 10.9% in self-efficacy, though 
the explained variance in self-efficacy was not significant. Overall, the standardized 
coefficients indicated that prior achievement, followed by self-efficacy, contributed most to 
explaining first semester study success, which in turn contributed the most to explain 
second semester study success.  
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Fig. 4-2.  Model of the relationships between social capital variables and study success 
Note. Significant (boldfaced paths p ≤ .001) and standardized coefficients are 
displayed. 

4.3.3. Social capital and study success for different groups during the academic year 

After conducting the path analysis, we investigated the relationship between social capital 
and study success during the first year for different groups in terms of their prior 
achievement levels, as derived from their high school grades. Rather than using a 
continuous variable, which would not provide insights into the results for average achievers 
relative to high or low achievers, we trichotomized prior achievement. That is, we computed 
prior achievement as a factor with three categories: low achievers (mean prior achievement 
–1.5 SD; comparable to D or F students in the United States), average achievers (mean 
prior achievement between –1.5 and +1.5 SD; comparable to B/C-level students), and high 
achievers (mean prior achievement +1.5 SD; comparable to A students).  

We conducted a multilevel analysis with first year study success as the computed 
dependent variable (i.e., first semester and end-of-year study success). The intercept of the 
null model was 6.07. Compared with the total variance, the ICC revealed that 5.60% of 
variance can be explained by differences across small groups of students. In model 1, 
mentor support (faculty capital) and friends (peer capital) were significantly and positively 
related. Preference for collaboration was significantly and negatively related to study 
success during the first year, which might imply that collaboration hinder study success 
when it reduces individuals’ effort. Adding the interaction term for the significant main 
effects produced only a positive, significant interaction effect for friends and high achievers, 
relative to low achievers, on study success during the first year. The interaction terms for 
mentor support and collaboration with prior achievement did not relate significantly to study 
success and thus were removed from the final model. The final model offered a significant 
improvement compared with the null model (χ2 (9) = 59.23, p < .001) but not compared 
with the second model (χ2 (2) = 4.26, p > .05). In the final model, variance over time did not 
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change. Excluding time, the final model explained 14.07% at the student level. That is, 
among high achievers, friends had a more positive effect on study success during the first 
year than they did for low achievers. A significant main effect of mentor support implied that 
it was beneficial for all students’ success in the first year, independent of their high school 
grades. Small group teaching encouraged study success when it enhanced students’ social 
capital (mentor support), but friends contributed most to study success for high achieving 
students (see Table 4-2). 

 
Table 4-2.  Results of the multilevel analysis for study success during the first year 

 Model 0 Model 1 Model 2 
 B (SE) B (SE) B (SE) 
Fixed effects    

Intercept 6.072** 
(0.093) 

4.642** 
(0.335) 

4.366** 
(0.373) 

Mentor support  0.373* 
(0.122) 

0.379* 
(0.121) 

Fellow students’ support  0.008 
(0.162) 

-0.034 
(0.163) 

Collaboration  -0.059* 
(0.020) 

-0.059* 
(0.020) 

Help/advice   -0.016 
(0.019) 

-0.015 
(0.019) 

Friends  0.056* 
(0.024) 

-0.121 
(0.112) 

Prior achievementa    
Average achievers  1.396** 

(0.338) 
1.672** 

(0.374) 
High achievers  2.358** 

(0.400) 
2.752** 

(0.442) 
Average achievers*friends   0.177 

(0.112) 
High achievers*friends   0.288* 

(0.139) 
Random effects    
Time 0.514 

(0.036) 
0.514 

(0.036) 
0.514 

(0.036) 
Student 1.863 

(0.158) 
1.566 

(0.137) 
1.542 

(0.135) 
Small groups 0.141 

(0.081) 
0.172 

(0.081) 
0.180 

(0.083) 
Model fit    
Deviance statistic (-2*log-likelihood) 2642.627 2587.656 2583.396 
Estimated parameters 4 11 13 
Note. Adding the interaction terms, mentor support*prior achievement or collaboration*prior achievement, 
produced non-significant effects, so they were deleted from model 2. Predictors are centered around the 
grand mean. Bold font indicates significant estimates of the predictors. 
aPrior achievement: low achievers is the reference category.  
**p ≤ .001 *p ≤ .05. 
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4.4. Discussion 

To address the research gap regarding the effect of social capital on study success in 
university education with small group teaching, we examined, first, the direct and indirect 
relationships among social capital, self-efficacy, and study success during the first year in a 
contemporary university context and, second, the extent to which this relationship differs for 
high-, average-, and low-achieving high school students. Our findings revealed that peer and 
faculty capital contribute directly or indirectly to the explanation of study success during the 
first year. 

In contrast with primary or secondary school settings, in which family capital is 
generally more important than school capital (Dufur et al., 2013), we found that peer and 
faculty capital are more important than family capital, particularly in terms of first semester 
study success. Help seeking, preference for collaboration, and support from fellow students 
contributed to study success indirectly through friendship, but only in the first semester. 
Then these semester results were predictive of second semester study success. Students 
with more social capital in the first semester ultimately enjoyed more study success. Similar 
to Lomi, Snijders, Steglich, and Torló (2011), we determined that the more students asked 
for help from their fellow students, the more likely they were to become friends; this 
friendship then offered an important mediator for help or advice seeking, fellow students’ 
support, and first semester study success. The mentor contributed indirectly to first 
semester study success, through self-efficacy, in line with previous literature that indicates 
instructors can enhance self-efficacy by providing feedback or contributing to students’ 
mastery experiences (Bandura, 1977b; Usher & Pajares, 2008).  

We did not find support for the importance of family capital on study success, in that 
we did not uncover any significant effects for the family capital variables (educational level 
of parents, financial support, moving out). These findings could reflect the early, continual 
selection processes for children during their primary and secondary education in the 
Netherlands. Germany uses similar pre-selection processes, and comparable results have 
been reported (e.g., Crul, 2015). When students do not get support from their families, they 
likely fail to even reach the university level. Therefore, we might anticipate relatively minor 
differences in the family capital of students who have reached the university level.  

Previous studies show that high achievers are more effective (Todres et al., 2012; 
Vaughan et al., 2015), and low achievers are less so, at building and using social capital; 
however, prior research has not addressed average achievers. We found that students’ 
achievement level interacted with the effect of friendship on study success. For high 
achievers, friendships contributed more to study success than they did for low achievers, in 
contrast with our expectation that average achievers would benefit most from social capital. 
This result instead is consistent with previous studies that indicate high achievers benefit 
more from social capital than low achievers (e.g., Androushchak et al., 2013). Apparently in 
small group teaching settings, for low and average achieving students, friendship does not 
contribute to their study success. Building friendships or belonging to a peer group often is 
based on similar characteristics (McPherson, Smith-Lovin, & Cook, 2001) and achievement 
levels (Flashman, 2012; Kiuru et al., 2011; Nichols & White, 2001). According to Lomi et al. 
(2011), it is more likely that students become friends when they are similar in their 
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achievement level, but students also become more similar in their achievement levels over 
time. When low achievers become friends with other low achievers, it may not have any 
beneficial effects on their study success, whereas study success could increase if high 
achievers befriend one another. Further investigations of the impact of academic status on 
friendships might help determine whether low achievers have high-achieving friends or if 
only high achievers have high-achieving friends.  

Other suggestions for further research stem from some limitations of this study. First, 
we focused specifically on access to social capital; according to Lin (1999), the mobilization 
or use of social capital can be even more important for study success. Second, we 
considered the number of friends, rather than the network structure. Network density 
influences the availability of support and information in a friendship or student network. 
Further research should investigate the social network structure to provide a more complete 
picture of the dynamics of social capital and the effect on study success in students’ 
networks. Social capital is embedded in relationships with others, but it remains unclear 
whether students’ achievement is the result of building social capital, an antecedent, or 
both (Vaughan et al., 2015). Assessing social capital from a longitudinal network 
perspective may illuminate the concept more completely and allow for a better 
understanding of its connection to academic achievement. Third, we measured support 
using self-reports; self-reports combined with qualitative research would provide more 
detailed insights into the interactions between students and their support networks over 
time (e.g., Bolger, Davis, & Rafaeli, 2003). Fourth, the representativeness of the sample 
was limited to students from the Behavioural and Social Sciences department at one 
university. It would be useful to replicate the study in different environments to generalize 
the results.  

Our findings also have some practical implications. First semester study success is 
highly predictive of later success, indicating the need to support students from the very 
beginning. Early study failures may lead to a downward spiral of low self-esteem or 
discouragement (Reichart, 2007; Wigfield, Byrnes, & Eccles, 2006). Our findings also 
suggest a reinforcing effect of peer capital, the so-called Matthew effect, such that high 
achievers, compared with low achievers, become even more successful through their 
friends, possibly as a result of the selection of friends with similar achievement levels (e.g., 
Merton, 1968). Universities thus should pay attention to their social environments. 
Organizing social activities might help develop social competence, establish friendships and 
foster support among fellow students, which will increase study success. Another way to adapt 
the social environment to students’ needs is to implement small group teaching. Consistent 
with Rausch and Hamilton’s (2006) recommendations, interventions such as pairing students 
to work together, encouraging group work, and allowing peer tutoring during classes seemingly 
can foster students’ social capital and enhance study success (Baldwin, Bedell, & Johnson, 
1997). Low achieving students need help to find social capital that contributes to their 
performance, so universities might actively implement peer-assisted learning within small group 
teaching contexts (e.g., Baker, Gersten, & Lee, 2002; Furmedge, Iwata, & Gill, 2014). 
Furthermore, instructors and mentors should provide positive feedback to help increase 
students’ self-efficacy (Parker, Halgin, & Borgatti, 2016; Usher & Pajares, 2008), social 
capital, and study success (e.g., Brouwer et al., 2016a, 2016b; Richardson et al., 2012). 
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Parker et al. (2016) note that performance feedback, which affects self-efficacy, can 
prompt people to reconsider how to manage their social resources. People who receive 
positive feedback employ their social resources even more; those who receive negative 
feedback rely on their limited resources, without expanding their social capital. Further 
research in university contexts might consider the impact of the social environment and 
performance feedback from instructors and mentors on students’ self-efficacy and social 
capital.  

Overall, beyond paying attention to academic demands, enhancing social capital by 
peers and academic staff is essential for improving self-efficacy and study success. Our 
findings show that implementing small group teaching can be beneficial for study success, 
if it successfully enhances social capital among students. 

4.5. Appendix 

Table A4-1.  Summary of unstandardized coefficients for the final model (Figure 4-2) 

   95% confidence interval 
 Unstandardized 

coefficients 
Standard 

error 
Lower bound Upper bound 

Self-efficacy1     
Prior achievement 0.11* 0.05 0.01 0.20 
Mentor support 0.14** 0.04 0.08 0.22 
Friends1     
Help seeking 0.22** 0.05 0.13 0.31 
Collaboration 0.16** 0.04 0.05 0.25 
Peer support 0.60** 0.10 0.42 0.81 
Study success after semester 11     
Prior achievement 0.64** 0.09 0.46 0.83 
Self-efficacy 0.52** 0.16 0.16 0.84 
Friends 0.07* 0.02 0.03 0.11 
Study success after semester 21     
Study success after semester 1 1.17** 0.06 1.07 1.30 

Note. N = 407; **p ≤ .001; *p ≤ .05. 1Endogeneous variables. Friends and friendship are used 
interchangeably. 
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Chapter 5  
The role of cognitions in peer 
networks within small group 
teaching 

In contrast with the family capital investigated in Chapter 4, both peer and faculty capital 
contribute to self-efficacy and study success. Academic and social support, i.e., study-
related and non-study-related or friendship support respectively, constitute forms of peer 
capital. This chapter focuses on whether three cognitions—growth mindsets, self-efficacy, 
and self-perceived popularity—contribute to the actual popularity of students in the 
academic and social support peer networks that emerge within seminars, a form of small 
group teaching implemented at a German university. Similar to students in other small 
group teaching forms, such as learning communities, seminar students actively collaborate 
and discuss the study material, while also becoming socially involved. The findings and 
implications of this chapter thus can inform the practices of other universities with small 

group teaching formats6. 

  

                                                             

6 This chapter is based on Zander, L*, Brouwer, J.*, Crayen, C., & Hannover, B. Help, when they 
need somebody: Do growth mindsets and self-efficacy beliefs predict social status in academic 
help-networks? Manuscript under review; international peer reviewed academic journal. 

*Equal contribution to this manuscript. 
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Abstract. This study longitudinally investigates how growth mindsets and self-efficacy—both 
associated with people’s adaptive management of challenges—facilitate popularity in 
academic and social support networks. In seminar groups, 580 university students reported 
their beliefs about the malleability of their capabilities and intelligence, their self-efficacy, 
and their self-perceived popularity in academic and social support networks. They also 
participated in a sociometric assessment of actual peer popularity in academic and social 
support networks at the beginning and end of the term. Actual popularity can reflect 
integration in the peer network. Path analyses reveal that growth mindsets and self-efficacy 
predict actual popularity, directly or indirectly. Students who believe their capabilities or 
intelligence can change are more appealing as academic helpers than students who 
perceive intelligence as fixed. Students with higher self-efficacy regard themselves as more 
popular in academic support networks; self-perceived popularity in turn positively predicts 
their actual popularity in the academic support networks. These findings highlight two 
routes to actual academic integration: a belief in people's ability to grow in academically 
challenging situations and self-perceived popularity in academic support networks. Further 
research should investigate how teachers in higher education might foster growth mindsets 
and self-efficacy in a small group teaching context. 
Keywords: growth mindsets, self-efficacy, self-perceived popularity, peer networks, higher 
education students 

5.1. Introduction 

In most Western countries, including Germany and the Netherlands, increasing university 
enrollment has resulted in a more diverse student population in terms of background 
characteristics, achievement levels, and needs (Beerkens-Soo & Vossensteyn, 2009; OECD, 
2012a). Despite increased enrollment, the availability of educated people in the labor 
market continues to be deemed too low, partly due to a relatively high dropout rate. 
Consequently, one of the key issues for higher education research and policy in OECD 
countries is finding ways to reduce attrition rates or study delays among diverse students. 
Risk factors for dropout include socialization and adjustment difficulties, as well as a lack of 
access to study groups or other forms of support (Christie, Munro, & Fisher, 2004; Heublein, 
2014; Rausch & Hamilton, 2006). 

In response, many universities have added small group teaching to their curricula to 
involve students more closely in their study programs. Such tactics can support students’ 
social and academic adjustment if they facilitate the establishment of functional 
relationships with fellow students. One example of small group teaching is seminar groups. 
In seminars, students learn academic skills within a small peer group, and they obtain 
information about various topics. Similar to other types of small group teaching, such as 
learning communities, seminars aim to increase study success by fostering peer and faculty 
interactions (Hatch & Bohlig, 2016; Tinto, 1993). Research suggests that the resulting peer 
interactions and collaboration can enhance individual performance (e.g., O’Donnell, 2006; 
Pai, Sears, & Maeda, 2015; Webb, 1982). Seminar groups also can support the formation 
of effective peer networks to manage academic challenges, by creating opportunities for 
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interaction and the exchange of resources among fellow students (e.g., Borgatti & Lopez-
Kidwell, 2011; Lomi, Snijders, Steglich, & Torló, 2011) and positively affecting academic 
outcomes (Thomas, 2000). There is thus a great need to understand the prerequisites and 
predictors of successful integration into academic peer networks.  

Two kinds of cognitions relate closely to individual achievement in this context: growth 
mindsets (Burnette, O’Boyle, Van Epps, Pollack, & Finkel, 2013) and self-efficacy 
(Richardson, Abraham, & Bond, 2012). Growth mindsets reflect a general, optimistic 
perspective on capabilities and intelligence; they imply the belief that people can grow 
through their own effort. Self-efficacy instead pertains to students’ personal belief that they 
are capable of overcoming barriers in educational settings and attaining specific academic 
goals (Bandura, 1997). Accordingly, this study investigates whether these two cognitions 
also make students more appealing as exchange partners and advice givers among fellow 
students. The psychological significance of growth mindsets and self-efficacy beliefs is well 
substantiated empirically and for individual outcomes (e.g., motivation, achievement); their 
effect on peer relations has rarely been investigated. Using a data set of 580 bachelor’s 
and master’s degree students, this study examines the potential of “one can grow” 
mindsets and “I can do it” cognitions (Kraft, Rise, Sutton, & Røysamb, 2005) to make 
people more appealing as academic helpers, as indicated by their increased popularity 
among peers in academic support networks over time.  

5.1.1. Growth mindsets and academic self-efficacy as predictors of perceived and actual 
popularity in peer networks 

Social integration results from peer interactions (Tinto, 1993), that is, bidirectional 
processes that can be aptly described by sociometric nomination procedures. Individuals 
seek out connections to others in their network, and others seek connections with them 
(Thomas, 2000; Zander & Hannover, 2014). Integration into academic support networks 
can be assessed by self-reports, reflecting a person's self-perceived popularity among 
others in a given context (Mayeux & Cillessen, 2008) or by peer reports, which reveal how 
many others indicate they would turn to a particular person for help, advice, or 
collaboration, similar to indegree centrality in a network of peers. This indegree centrality 
corresponds with the person's actual popularity, and every additional relationship offers 
more opportunities for interaction and information exchanges (Borgatti & Lopez-Kidwell, 
2011; Hanneman & Riddle, 2005). Because self-reports of peer popularity alone can be 
unreliable (Brown & Larson, 2009), the combination of both self-perceived popularity and 
indegree centrality measures (Hanneman & Riddle, 2005) offer a particularly appropriate 
method to uncover the dynamics of interpersonal relations and popularity in peer networks 
(Reitz, Motti-Stefanidi, & Asendorpf, 2016). For this study, we investigate actual and self-
perceived popularity in academic and social support peer networks.  

The powerful effects of mindsets are not restricted to self-regulated learning but also 
might affect interpersonal processes. Learners with fixed mindsets believe that everyone is 
equipped with a particular amount of intelligence or talent that cannot be changed. When 
encountering difficulties, these learners believe that their limit is reached, doubt their 
ability, and cease their effort (Blackwell, Trzesniewski, & Dweck, 2007). Some research 
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indicates that help-seeking and being helped evoke feelings of incompetence and fears of 
being evaluated as lacking in ability (Nadler, 2015). These cognitions correspond with a 
fixed mindset, in which failure implies a lack of ability and the superior performance of 
others appears threatening. Students with growth mindsets instead believe that intelligence 
is malleable and can be changed through hard work and instruction (Dweck, 1999). This 
makes them more motivated to learn, identify more strongly with academia, and perform 
better (Paunesku et al., 2015; Rattan, Savani, Chugh, & Dweck, 2015; Romero, Master, 
Paunesku, Dweck, & Gross, 2014).  

Students with growth mindsets might perceive not only their own abilities as 
changeable but also those of their fellow students (Heslin & VandeWalle, 2008). A growth 
mindset leads the person to regard struggling help-seekers as on the path to successfully 
overcoming a challenge and enhancing their potential and abilities. People seek 
interpersonal relationships that offer support and help them develop their strength and 
autonomy in the face of adversity (Feeney & Collins, 2015), so growth mindsets may be 
particularly attractive qualities for potential helpers in learning environments. Being a 
popular helper in turn might pave the way to becoming a valued member in a weakly 
acquainted peer group: Having been helped motivates reciprocation, which can increase 
positive affect, thereby initiating mutually supportive relationships (Nadler, 2015; 
Spitzmuller & Van Dyne, 2013). Following Pollack, Forster, Johnson, Coy, and Molden 
(2015), as well as Feeney and Collins (2015), we argue that people turn to others for help 
when those others do not regard help seeking as an indication of poor competence but 
rather as an efficient strategy to grow and fully exploit one's abilities. Ideally, helpers 
motivate help-seekers to stay in the game, use their strengths, and reframe the adversity as 
a mechanism for positive change and growth. We therefore propose that a growth mindset 
is a quality in potential helpers that is particularly appealing to others who seek out help 
and advice in an academic context. Mindsets are initially invisible to others, but over the 
course of a term, students advocating for a growth mindset likely emerge as more 
approachable exchange partners to the majority of students and thus become more popular 
in the academic support networks. 

A similar concept that consistently facilitates adaptive responses to challenges in 
educational settings is academic self-efficacy. Similar to growth mindsets, students’ 
academic self-efficacy facilitates learning outcomes, through effort investments and 
persistence (Brouwer, Jansen, Hofman, & Flache, 2016a, 2016b; Richardson et al., 2012). 
Although similar, in that they both exhibit a future perspective, self-efficacy beliefs and 
growth mindsets actually differ in their target. Self-efficacy beliefs target the self. Growth 
mindsets instead are more general and target both the self and others. It might seem 
appropriate to ask for advice from a person who signals high self-efficacy (Siciliano, 2016), 
but plausibly, highly self-efficacious peers also might evoke threats and perceptions of 
incompetence in help-seekers, ultimately leading to avoidance (Nadler, 2015). We therefore 
refrain from specifying a prediction about how self-efficacy relates to students' popularity.  
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5.1.2. The interplay between popularity in academic and social support peer networks 

Peer relations in academia refer to the exchange of academic support, as well as social 
interactions with others to whom students feel attracted, on the grounds of liking and 
affection. In academic support networks, members exchange task-relevant information, 
advice, and practical support. In social support networks, similar to friendship networks, 
relationships are not necessarily study-related or task dependent but rather provide 
personal and emotional support, which may reduce stress or ease problematic situations 
(e.g., Zhu, Woo, Porter, & Brzezinski, 2013). Social support networks are based on affection 
and sympathy (Zander, Kreutzmann, West, Mettke, & Hannover, 2014). Opportunities or 
needs to interact while working on a common task in a university setting in turn should give 
rise to the emergence of sympathy and liking, such that the social support networks grow 
denser over time. In this study, we measure students' popularity in academic support 
networks but also in social support networks, so that we can examine their interrelation in 
cross-lagged analyses. Interactive seminars (cf. large lectures) provide many opportunities 
to approach classmates, such as to clarify class content or obtain relevant material. We 
anticipate that being approached for academic support increases interactions, which in turn 
can enhance feelings of sympathy over time. The proximity effect tends to lead to 
friendships and sharing personal issues (Fehr, 1996; Katz, Lazer, Arrow, & Contractor, 
2004; Van Duijn, Zeggelink, Huisman, Stokman, & Wasseur, 2003; Wimmer & Lewis, 
2010). Even if an interaction initially were motivated by a search for academic support, the 
relationship can be altered by positive affect, which increases feelings of sympathy and 
popularity in the social support network (Chen, Wang, & Song, 2012). The potential causal 
effect in the opposite direction also seems plausible though:  Students who are approached 
for social support or regarded as friends might be regarded as academic helpers. Lomi et al. 
(2011) show that it is more likely that students provide academic support when they are 
also friends. Effective academic support presupposes academic competence, which does 
not necessarily correspond with popularity in social support networks (e.g., Nebus, 2006; 
Tomás-Miquel, Expósito-Langa, & Nicolau-Juliá, 2015). According to social network 
research, it is more likely that people grow more closely connected and friendly, such as in 
social support networks, when they have similar background characteristics and academic 
capabilities (Flashman, 2012; McPherson, Smith-Lovin, & Cook, 2001). For effective 
academic support, it seems better to ask someone who is slightly more successful (Aleven, 
Stahl, Schworm, Fischer, & Wallace, 2003; Vygotsky, 1978). 

5.1.3. Present study 

We examine longitudinal links between students’ growth mindsets or self-efficacy beliefs, 
their self-perceived popularity, and their actual popularity, measured with self-reports and 
sociometric peer reports of both academic and social support peer networks in a university 
context, using a data set of 580 educational science students and students enrolled in 
teacher training across 24 university courses. We calculated a path model including (1) a 
growth mindset and self-efficacy beliefs as students' personal characteristics, (2) students' 
actual popularity in academic and social support peer networks at the beginning of the 
semester, and (3) students’ actual and self-perceived peer popularity in both kinds of 



Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017

509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer

CONNECTING, INTERACTING AND SUPPORTING 

90 

 

 

 

 

networks at the end of the semester. Following the reasoning in the previous sections, we 
tested several hypotheses. First, students with growth mindsets are more popular in 
academic support networks than students with fixed mindsets at the end of the semester, 
even after accounting for their popularity at the beginning of the semester. Second, 
students with higher self-efficacy perceive themselves as more popular in their academic 
and social support networks. Third, over time, actual popularity in academic support 
networks may strengthen students' actual popularity in social support networks, and vice 
versa.  

5.2. Method 

5.2.1. Participants 

Participants were 580 students (68.2% female, 31.8% male) enrolled in the second 
semester of either a bachelor’s educational science program (n = 384, 66.2%; N = 9 
courses) or a master’s program for prospective teachers (n = 196, 33.8%; N = 15 courses) 
in a large German university’s Department of Education and Psychology. As estimated a 
priori, we set a power threshold of about .80 to detect medium effect sizes (Scherbaum & 
Ferreter, 2009). The average age of the participants was 25.65 years (SD = 5.26).  

5.2.2. Design and Procedure 

The survey data were collected in 30 seminars, conducted in parallel with the students’ 
large-scale lectures. The average seminar includes 24 participating students (SD = 7) over 
the course of three semesters (Fall 2013/2014, Summer 2014, and Fall 2014/2015). 
Each group was assessed at two points in time: at the beginning (T1) of the semester and 
about 10 weeks later at the end (T2) of the semester. Students were informed that their 
participation was completely voluntary and that all data would remain anonymous. 

5.2.3. Measures 

The Cronbach’s alpha coefficients for all the scales indicated satisfactory internal 
consistency, with a range from .70 to .86 (Table 5-1). For participants in Fall 2013/2014, 
measures of self-efficacy and self-perceived popularity in academic support and social 
support networks were not obtained in the first assessment, resulting in a high percentage 
of missing values on these variables in the overall sample (~60%). Accordingly, we excluded 

these measures from the analysis.7  

                                                             

7 For an unrelated research question, the longitudinal data set also included measures of 
perceived stress, interdependent/independent self-views, and seminar climate, which are not 
analyzed for the current study.  
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Peer-perceived actual popularity 

At both T1 and T2, we measured students’ popularity in academic support networks with a 
sociometric procedure, which constitutes the state-of-the-art for peer popularity studies 
(Cillessen & Marks, 2011). Using a different roster for each type of popularity, students 
could nominate fellow students by placing a cross next to randomly assigned cover names. 
To maximize comprehensiveness, we also measured actual popularity in academic support 
networks, using two types of name generators in which students nominated all course 
mates whom they would ask for academic help or advice and preferred as collaborators. 
That is, students nominated all course mates whom they would approach to exchange 
course-related ideas or to receive supporting material during an assignment or for exam 
preparation, as well as those with whom they would like to collaborate in group work or 
small assignments. The indegree centrality, or participants’ actual popularity (Hanneman & 
Riddle, 2005), was calculated in Ucinet version 6.497 (Borgatti, Everett, & Freeman, 2002) 
for each person in both types of networks (Borgatti, Everett, & Johnson, 2013), then 
aggregated into a composite academic support popularity score. To obtain a composite 
score for actual social support popularity, we similarly combined standardized indegree 
centrality for two name generators in which students nominated all course mates whom 
they would approach to discuss personal difficulties and whom they regard as friends.  

Self-perceived popularity in academic support and social support networks 

At T2, self-perceived popularity in the academic support networks was measured. Students 
rated the extent to which they thought others regarded them as academic helpers or 
preferred collaborators on four items (e.g., “I think my fellow students in this course would 
contact me in case they had an academic problem”). On three additional items, students 
reported their self-perceived popularity in the social support networks based on affection 
measures (e.g., “I can imagine that my fellow students in this course like me”). Students 
responded on a scale from 1 (“strongly disagree”) to 5 (“strongly agree”). 

Growth mindsets 

Growth mindsets were measured using six items (Blackwell et al., 2007; e.g., “No matter 
who you are, you can always work on your talent and change it a good deal”). Students 
indicated their agreement with these items on a five-point scale (1 = “strongly disagree” to 
5 = “strongly agree”). Four additional items from the German Assessment of Implicit 
Theories about Intelligence and Effort (Spinath, 2001) captured growth and fixed mindsets 
in higher education specifically (e.g., “Everyone who just works hard enough could be 
among the best students of his or her year”). Six fixed mindset items were recoded, so that 
higher scores consistently indicated growth mindsets. We assessed this measure at T1 or at 
T2 for students who were not present at the first assessment. Because mindsets are stable 
over time (Blackwell et al., 2007) and the Cronbach’s alphas (T1 α = .78, T2 α = .74), 
means, and standard deviations (T1 M = 3.48, SD = .59; T2 M = 3.53, SD = .52) were 
nearly identical in this data set, we combined them into a single score. 
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Academic self-efficacy 

Self-efficacy beliefs were assessed for all participants at T2, with six items from a validated 
and commonly used German scale by Jerusalem and Schwarzer (1999; e.g., “In my studies I 
am able to deal with difficult situations and requirements, if I make an effort”; five-point 
scale: 1 = “strongly disagree” to 5 = “strongly agree”).  

5.2.4. Statistical analysis 

To account for missing values, we imputed five data sets in SPSS version 23, using all 
available data to produce more reliable estimates (Van Buuren, 2012), which we then 
subjected to path analysis (De Leeuw, Hox, & Huisman, 2003; Little, Jorgensen, Lang, & 
Moore, 2014) in MPlus version 7.11 (Muthén & Muthén, 1998-2013). For the indirect 
effects, we report bias-corrected bootstrapped confidence intervals (Shrout & Bolger, 
2002). As indications of good model fit, we note a non-significant chi-square test, a root 
mean square error of approximation (RMSEA) less than .06, standardized root mean square 
residual (SRMR) less than or equal to .08, and a confirmatory fit index (CFI) of at least .95 
(Hu & Bentler, 1999; Kline, 2011). Participant data were nested in seminar groups, so we 
controlled for dependence using the COMPLEX option to adjust the standard errors.  

 
Table 5-1.  Descriptive statistics, reliabilities, and bivariate correlations 

 Mean SD α (n 
items) 

1 2 3 4 5 6 7 8 

1. Actual popularity in 
academic support networks T1 3.02 1.85 .80 (2) 1.00        

2. Actual popularity in 
academic support networks T2 3.15 2.02 .78 (2) .59** 1.00       

3. Actual popularity in social 
support networks T1 .77 .97 .79 (2) .57** .37** 1.00      

4. Actual popularity in social 
support networks T2 .90 1.00 .70 (2) .54** .61** .66** 1.00     

5. Self-perceived popularity in 
academic support networks T2 3.26 .61 .75 (4) .19** .26** .20** .18** 1.00    

6. Self-perceived popularity in 
social support networks T2 3.50 .59 .86 (3) .10* .12* .15** .07 .59** 1.00   

7. Academic self-efficacy T2 3.82 .54 .77 (6) .04 .12* .06 .01 .25** .14** 1.00  
8. Grow mindsets (T1/T2) 3.52 .57 .76 (10) .07 .15** .08 .11* .13* .08 .14** 1.00 

**p ≤ .001; *p ≤ .05.  

5.3. Results 

In addition to the reliabilities, we present the descriptive statistics and bivariate correlations 
between the variables in Table 5-1. The path model (Figure 5-1) derived from the described 
hypotheses fit the data well (χ2(7) = 11.198; p = .13, CFI = .998, RMSEA = .033, SRMR 
= .035). As predicted in our first research hypothesis, students who believe that intelligence 
or talent is malleable were significantly more popular among their course mates in the 
academic support networks at T2. Students with growth mindsets also received more peer 
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nominations in the social support networks at T2. In contrast, students' self-perceived 
popularity in academic and social support peer networks was unrelated to their mindsets. 
As predicted by our second research hypothesis, highly efficacious students perceived 
themselves as more popular, in both academic and social support networks. Whereas self-
perceived popularity in academic support networks predicted actual popularity in the same 
networks at T2 (b*indirect = .03 [.01;.05]), no such mediated effect arose for popularity in the 
social support networks. Instead, we observed a weak negative direct effect of high self-
efficacy on the number of nominations in the social support networks at T2. Actual 
popularity in academic support networks increased over time. It also showed an indirect 
link, through students’ self-perceptions as a popular academic helper or as a preferred 
collaborator; this indirect effect was small but significant (b*indirect = .02 [.004; .034]). Cross-
lagged analyses confirmed partly our third hypothesis, namely, that actual academic help 
popularity at T1 is a strong predictor of actual popularity in social support networks at T2. 
Actual popularity in social support networks at T1 did not predict actual popularity in 
academic support networks at T2.  

 

 

Fig. 5-1 Model of the effects of a growth mindset versus self-efficacy in academic support 
and social support networks at the beginning and end of the semester, showing 
standardized coefficients. 
Note. p ≤ .05; all bold p ≤ .001 

5.4. Discussion 

Social networks are essential for success in academia and beyond. Research has 
demonstrated various benefits of individual networking behavior, such as professional 
success in terms of economic profit (Pollack et al., 2015), enhanced academic motivation 
and attainment (Huang, 2009; Nichols & White, 2001; Wentzel, Battle, Russell, & Looney, 
2010), and adjustments following life transitions (Buote et al., 2007; Christie et al., 2004; 
Friedlander, Reid, Shupak, & Cribbie, 2007; Wilcox, Winn, & Fyvie Gauld, 2005). Against 
this backdrop, we consider it pertinent to investigate personal characteristics that might 
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predict embeddedness in social networks and effective individual networking behaviors. In 
the context of university seminar students, we have examined the role of growth mindsets 
and self-efficacy in determining whether people become valued parts of their academic 
support networks. Growth mindsets, or the conception that people can change their level of 
intelligence and talent through effort and persistence, and self-efficacy beliefs, which 
suggest a person believes in his or her capability to perform at designated levels even in the 
face of challenges, are concepts strongly associated with adaptive individual management 
of challenges in academia (Feldman & Kubota, 2015; Parker, Halgin, & Borgatti, 2016; 
Paunesku et al., 2015). Yet to our knowledge, this longitudinal study is the first to 
investigate their potential impact on social relationships, as catalysts of peer- and self-
reported popularity in academic support networks. Our research goals were to examine the 
associations of growth mindsets and self-efficacy beliefs on actual, peer-reported popularity 
in academic support networks (i.e., academic helpers, preferred collaborators) and social 
support networks (i.e., discussing personal issues, friends) in their seminar, while 
accounting for self-perceived popularity in the same networks. Finally, we have sought to 
clarify the longitudinal association of popularity in networks based on either academic or 
social supporting.  

Three main findings emerge. First, the subjective conceptions of cognitive growth that 
students bring into their study groups are decisive for their status as advice givers among 
seminar mates at a later point in the semester—regardless of initial differences in 
popularity. As we predicted, growth mindsets directly facilitate people’s actual popularity in 
academic support networks, making them more appealing as advice givers in challenging 
situations. Students who believe that abilities can grow also are nominated more frequently 
in the social support networks of the seminar group at the end of the semester. It seems 
their fellow students not only appreciate them as peers to be approached when in need of 
academic support but also like them more. The positive effect of growth mindsets on 
students' actual popularity is not mediated by their self-perceived popularity. Second, a 
different picture emerges for academic self-efficacy beliefs. Believing in one’s own 
capability to manage academic challenges contributed to students’ popularity as help 
givers, but only indirectly. Students with high levels of academic self-efficacy at the end of 
the semester perceive themselves as more popular in academic support networks, and this 
perception related to their actual popularity. Students with stronger self-efficacy beliefs also 
assume they are more asked for social support by their fellow students, but this type of self-
perception was not associated with the actual number of nominations they received from 
fellow students in this network. The effect is consistent with evidence that metaperceptions, 
such as the perception of one’s own popularity, often are based on egocentric projections of 
self-views, rather than grounded in assessments of environmental information (Wallace & 
Tice, 2012). Our findings support an overall model in which students’ growth mindsets and 
self-efficacy contribute to their integration into academic support networks in different 
ways: Growth mindsets exert a direct effect on actual, peer-perceived popularity in 
academic and social support networks; self-efficacy functions through positive self-
perceptions of one’s own status as an advice giver or preferred collaborator. Third, students 
who were more popular in the academic support networks at the beginning of the semester 
are more popular in the social support networks at the end of the term, but not vice versa.  
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In turn, the current research contributes to extant literature. In particular, a growing 
number of studies demonstrate that growth mindsets can catalyze academic attainment 
and persistence in the face of difficulty (Aronson, Fried, & Good, 2002; Claro, Paunesku, & 
Dweck, 2016; Dweck, 1999, 2006; Paunesku et al., 2015). To the best of our knowledge, 
this study provides the first direct evidence that these mindsets affect not just individual 
outcomes but also social dynamics—plausibly, by making beholders seem more appealing 
as helpers and advice givers among peers. We simultaneously investigate the role of self-
efficacy, which does not contribute directly to a person’s actual popularity in the academic 
support networks, nor in the social support networks. On the contrary, we find a small 
negative effect of self-efficacy beliefs on students’ popularity in the social support networks, 
supporting the assumption that people who appear very self-confident in stressful 
situations, such as during exams, might prompt a sense of threat in others (Nadler, 2015) 
and may therefore not be approached for discussing personal matters or for friendship. Our 
findings indirectly correspond with those of Reitz et al. (2016), who find that students with 
high self-esteem believe themselves more popular, even when they are not in reality. For 
growth mindsets, the link to actual popularity instead is straightforwardly positive, such that 
they contribute to the mindset holder’s popularity in networks based on both academic and 
social support. This research thus combines self-reported and peer-reported data, in the 
form of sociometric nominations in seminar rooms, which may provide accurate measures 
of students’ actual popularity in naturalistic settings (Cillessen & Marks, 2011). Sociometric 
nominations are unbiased by self-presentation motives and allow firmer conclusions about 
existing associations between subjective experiences and interpersonal relationships 
(Fiedler, 2014). Finally, this study investigates longitudinal links between popularity in 
academic and social support networks. Considering people’s fundamental need to belong 
and feel competent (Baumeister & Leary, 1995; Ryan & Deci, 2000), our results suggest 
that appearing helpful to others from the start is an advantageous route to being accepted 
in a new, challenging environment. Students perceived as helpful and preferred as 
collaboration partners (i.e., academic support) by many others at the beginning of the 
semester are more approached for discussing personal issues or for friendship (i.e., social 
support) at the end of the term, yet popularity in social support networks does not evoke 
integration into the academic support networks.  

5.4.1. Boundary conditions and research directions 

Although this research examines a large sample of university students in real-world social 
contexts over the course of a semester, several limitations need to be acknowledged. First, 
self-perceived popularity and self-efficacy measures were not available for the first wave of 
students at the beginning of the semester and thus could not be included in our models. A 
fuller assessment of all the variables at multiple time points would offer a more detailed 
exploration of the mechanism, through the application of cross-lagged models. Second, the 
effects of growth mindsets on students' popularity were subtle. The time lag between our 
two measures was only about ten weeks; extrapolated over an entire study program 
spanning several semesters, the strength of these effects might increase. Furthermore, in 
educational research small effect sizes seem quite common (see Hattie, 2009; Pajares, 
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1996; Richardson et al., 2012; Robbins et al., 2005), however, as many variables can have 
an impact. 

It is interesting to speculate about what makes students with growth mindsets more 
popular. Because we did not measure students' views on help seeking or the frequency or 
content of actual help exchanges and cooperative responses, we can only presume that 
students with a growth mindset were more frequently selected as helping partners because 
they do not react in a negative or competence-threatening manner, refrain from social 
comparisons of the self and others, and provide effort-related (rather than ability-related) 
feedback when asked for help. Such behaviors can be subtle cues that convey to others 
that they consider help-seeking an essential, vital part of the learning process. Further 
research might investigate this underlying mechanism by including observational measures 
of network involvement. 

The finding that a growth mindset, as a generally optimistic view, and self-efficacy 
indirectly influence a person’s attractiveness as an academic helper in the seminar groups 
may have some practical implications too. In addition to facilitating peer network building 
and perceived embeddedness, universities should pay attention to students’ cognitions. 
Teachers can give feedback and teach students to foster their growth mindsets and 
encourage the belief that effort can facilitate their academic success. Doing so will 
contribute to not just individual academic success but also the success of the group, 
because students will be more willing to help one another when they believe that doing so is 
worthwhile for increasing their capabilities. Further research should focus specifically on 
how teachers can foster growth mindsets and self-efficacy cognitions among university 
students. 

5.4.2. Conclusions 

Our findings show that students with growth mindsets are popular in the academic and 
social support networks at the end of the semester. Students with higher self-efficacy 
regard themselves as more popular in academic support networks; self-perceived popularity 
in turn positively predicts their actual popularity in the academic support networks. This 
expansion of previous knowledge about the effects of growth mindsets and self-efficacy 
extends the concept from individual to relational outcomes in a naturalistic academic 
context. It illustrates the process of integration as a complex interplay of perceived and 
actual opportunities for exchange and shows potential ways to proactively catalyze it—
namely, through positive appraisals of challenging situations as opportunities for the self 
and others to grow.  
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Chapter 6  
The impact of achievement, self-
efficacy and small group teaching 
on peer network dynamics 

Chapter 5 thus shows that growth mindsets and self-efficacy make students appealing as 
academic helpers. Their actual popularity in peer networks is important, but so is their 
perceived popularity. Although teachers likely can foster growth mindsets, self-efficacy, and 
self-perceived popularity effectively, Chapter 6 seeks a more nuanced view of academic 
support networks and social support (friendship) networks, taking achievement and self-
efficacy levels into account as manifestations of students’ expertise. The key question it 
seeks to answer is, Do students prefer to ask for academic support from similar achieving 

friends or more advanced peers?8 

  

                                                             

8 This chapter is based on Brouwer, J., Flache, A., Jansen, E., Hofman, A., & Steglich, C. Emergent 
achievement segregation in Freshmen Learning Community networks. Manuscript under review; 
international peer reviewed academic journal. 
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Abstract. A common assumption about Freshmen Learning Communities (FLCs)9 is that 
academic relationships contribute to students’ success. This study investigates how 
students in learning communities connect with fellow students for friendship and academic 
support. Longitudinal social network data across the first year, collected from 95 Dutch 
students in eight FLCs, measure both social and academic relational choices within and 
beyond the FLCs. Using stochastic actor-based models, the study tests two competing 
hypotheses. The alignment hypothesis predicts that students connect with their similar-
achieving friends for both academic and social support, leading to an alignment of both 
types of networks over time. In contrast, the duality hypothesis predicts dissimilarity 
between academic support networks and friendship networks: Students should connect 
with better-achieving fellow students for academic support and to more similar peers for 
friendship. The data support the alignment hypothesis but not the duality hypothesis; in 
addition, they show evidence of achievement segregation in FLCs: The higher the students’ 
achievement level, the more they connect with other students for both academic support 
and friendship, relating in particular to peers with a similarly high achievement level. The 
results suggest that lower-achieving students are excluded from the support provided by 
higher-achieving students and instead ask similar lower achievers for support. They thus 
cannot benefit optimally from the academic integration FLCs offer. The article concludes 
with recommendations of how to support students in an FLC so that they can reach optimal 
achievement potential.  
Keywords: learning communities, academic support networks, friendship, achievement, 
self-efficacy, network dynamics 

6.1. Introduction 

Contemporary university curricula increasingly encourage students to develop social and 
academic relationships with academic peers (e.g., Brown, Street, & Martin, 2014; Celant, 
2013; Etcheverry, Clifton, & Roberts, 2001); in a similar vein, research deems these 
relationships crucial for adjustment to universities (Christie, Munro, & Fisher, 2004; 
O’Donnell, 2006; Rausch & Hamilton, 2006). Universities have increasingly implemented 
Freshmen Learning Communities (FLCs) as a learning environment in which peer interaction 
among first-year students is facilitated. In FLCs, a cohort of first-year students is divided into 
small groups, approximately 12–14 students, who jointly move through the whole 
programme during the first semester or first year. The expectation is that during and outside 
class, FLC members discuss study material, undertake collaborative assignments, ask and 
give one another help and also become friends (e.g., Smith, MacGregor, Matthews, & 
Gabelnick, 2004; Talburt & Boyles, 2005; Tinto, 1998, 2000; Zhao & Kuh, 2004). 

                                                             

9 In Chapter 6 the term Freshmen Learning Communities (FLC) is used. In this thesis, learning 
communities and freshmen learning communities are referring both to learning communities for 
first-year students and could be used interchangeably. 
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6 

Several studies investigate the direct and indirect effects of self-perceived interaction 
with fellow students on study success (e.g., Brooman & Darwent, 2014; Christie et al., 
2004; Meeuwisse, Severiens, & Born, 2010; Severiens & Wolff, 2008; Torenbeek, Jansen, 
& Hofman, 2010). However, few studies address what determines students’ academic 
support relationships in an FLC and how they are connected by social relationships with 
peers (i.e., friendship). In particular, more insight into the process of academic and social 
relationship formation is necessary, because whether and under what conditions social 
relationships reinforce academic relationships in FLCs or, alternatively, may develop 
independently or sometimes even hinder effective academic support remain open 
questions. To clarify the relationships between academic and social support networks in an 
FLC, we use longitudinal social network data to measure perceptions of the relationships 
and interactions amongst all students simultaneously over time in several FLCs. We analyse 
our network data with stochastic actor-based models (Snijders, 2001, 2005), a statistical 
method that allows us to distinguish simultaneous dynamics of network formation and their 
relationship to student characteristics, moving beyond prior studies of network dynamics in 
higher education classrooms that employ correlational methods (Rienties, Héliot, & Jindal-
Snape, 2013). 

6.1.1. Academic and social support relationships 

Proponents of learning communities distinguish between students’ integration into the 
academic system and into the social system (Smith et al., 2004; Tinto, 1993, 2000). More 
recently, researchers have proposed conceptualizing these two forms of integration in terms 
of students’ embeddedness in networks of interpersonal academic and social relationships 
with fellow students (Smith, 2015). In social support networks, similar to friendship 
networks, relationships are not necessarily study-related or task dependent but rather 
provide personal and emotional support, which may reduce stress or ease problematic 
situations (e.g., Zhu, Woo, Porter, & Brzezinski, 2013). We define social support as 
emotional support and affection from friends, which serves as an important buffer against 
stress after the transition to universities (Buote et al., 2007; Wilcox, Winn, & Fivie-Gauld, 
2005). In academic support networks, relationships among students are characterised as 
study-related, task dependent and associated with academic support (Nebus, 2006; Tomás-
Miquel, Expósito-Langa, & Nicolau-Juliá, 2015), which is an important contribution to 
students’ success (Gaševic, Zouaq, & Janzen, 2013; Thomas, 2000). We define academic 
support as instrumental or informational support that helps students in their learning 
process and in meeting academic requirements (e.g., borrowing a book or receiving advice 
from a fellow student). 

Studies show that willingness to help and expertise are important determinants of 
effective support and advice relationships in organizational networks (Cross & Borgatti, 
2004). In line with this reasoning, in student networks achievement signals academic 
capability and expertise. Students with good grades are likely to have study-related 
information valuable for academic success of the recipients. In addition, another signal of 
expertise is academic self-efficacy (Kraft, Rise, Sutton, & Røysamb [2005] call this “I-can-
do” cognitions), or the belief in one’s capability of accomplishing a given level of 
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achievement (e.g., Bandura, 1997), which is related to study success (Brouwer, Jansen, 
Hofman, & Flache, 2016b; Feldman & Kubota, 2015; Richardson, Abraham, & Bond, 
2012). Highly self-efficacious students may be attractive as helpers and advice givers but 
may also make others feel uncertain. In challenging situations, students may feel more 
comfortable interacting with someone with similar feelings or beliefs (Townsend, Kim, 
Mesquita, 2014). We explore how academic achievement and self-efficacy affect choices in 
academic support and advice relationships in an FLC.  

An academic relationship depends on both the help seeker and the help giver. Social 
exchange theory postulates that individuals select exchange partners from whom they 
expect the most valuable returns for their investment in supporting the partner (e.g., Blau 
1964; Cook & Rise, 2003; Homans, 1961). For example, lower-achieving students may 
benefit most from advice from a higher achiever, but what is a valuable return for the 
higher-achieving student? One possibility is that low achievers “pay back” in terms of 
friendship support. However, such an asymmetric exchange would be at odds with one of 
the most robust regularities established by studies of friendship networks: the homophily or 
similarity principle (Flashman, 2012; Lomi, Snijders, Steglich, & Torló, 2011; McPherson, 
Smith-Lovin, & Cook, 2001). This principle suggests that friends are likely to be similar not 
only in important background characteristics, such as gender, but also in other 
characteristics, such as their achievement level. Friends also are likely willing to help one 
another, but low-achieving students in particular may not receive the best help from their 
similarly low-achieving friends. Higher-achieving students, in turn, may be unwilling to give 
support or advice to low achievers unless they have a personal relationship with them 
(Nebus, 2006). This predicament gives rise to the following question: With whom do first-
year students connect when they need academic support or advice? Do they ask a higher-
achieving student who is not a friend, or do they ask a similar-achieving friend who is not an 
“expert” but is willing to help? 

6.1.2. Achieving academic goals: Alignment or duality? 

Although Tinto revised the conceptualization of social and academic integration over time 
(see Beekhoven, De Jong, & Van Hout, 2002), the key aspect is that relationships are 
important for academic success. Tinto’s (1975, 1993) model suggests that circumstances 
are optimal for academic success when integration in the academic system is aligned (i.e., 
balanced) with integration in the social system. From this perspective, students’ 
relationships with friends can be a major source of not only their social (non-study-related) 
goals but also their academic goals. If students do combine social and academic goals in 
their relational choices in an FLC, the strong role of the homophily principle in friendship 
formation would suggest that they prefer to ask their similar(-achieving) friends for 
academic support rather than another dissimilar fellow student. One reason is that students 
may feel more comfortable asking a friend, particularly when they start at a university and 
feel uncertain. While this may appear to be at odds with optimization of the quality of advice 
received, research on organizational networks shows that even bankers facing financially 
risky decisions turn more to their friends for advice than to more knowledgeable but socially 
more distant colleagues (Mizruchi & Stearns, 2001). In addition, cross-sectional studies 
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show that friendship and academic support networks strongly overlap for university 
students (Chen, Wang, & Song, 2012). Thus, reflecting Tinto’s view on balanced social and 
academic integration, we test the alignment hypothesis that relationships in the social 
system (friendships) and in the academic system (help seeking and preference for 
collaborators) in FLCs are linked to each other over time. We also expect that students who 
are similar in achievement and self-efficacy are more likely to establish both academic and 
social relationships with each other. 

Vygotsky’s social constructive theory suggests a somewhat different view on relational 
patterns in an FLC. According to this perspective, students’ learning or cognitive growth 
benefits most from peer interaction with an advanced peer in the “zone of proximal 
development”, which suggests that a less capable student can achieve better with 
assistance and guidance from a more capable fellow student (Aleven, Stahl, Schworm, 
Fischer, & Wallace, 2003; Vygotsky, 1978). In academic support relationships, students 
should thus be moderately dissimilar in their achievement level or capabilities, because 
higher achievers can function as a “scaffold” for lower achievers. The more capable peer 
can help with assignments that the less capable student could not manage without this 
support (Wood, Bruner, & Ross, 1976). In other words, the alignment pattern suggested by 
Tinto’s theory may be suboptimal in terms of fostering academic achievement of weaker 
students in an FLC. A friend may not be the advanced peer contributing to others’ success, 
because friends are likely to be similar in their achievement levels (Flashman, 2012; Lomi et 
al., 2011).   

To the extent that students focus more on improving academic achievement than 
attaining social goals in their relational choices in an FLC, they may differentiate types of 
relationships and form networks that better reflect the optimal pattern suggested by 
Vygotsky’s social constructive theory. Students may ask more advanced peers for academic 
support and make friends for non-study-related support. Given that friendship networks 
typically exhibit strong similarity in most characteristics of friends, this suggests a duality 
hypothesis for relational patterns in an FLC. Students ask an advanced peer (higher 
achieving and/or more self-efficacious) for academic support but choose friends on the 
basis of their similarity in achievement and other relevant characteristics (e.g., gender). The 
duality hypothesis also implies that academic support networks are asymmetric 
(hierarchical) and that higher-achieving and more self-efficacious students attract more 
requests for academic support over time. Moreover, friendship becomes unrelated to 
academic support networks over time, and some dissimilarity in achievement and self-
efficacy between students in academic support networks may be present. At the same time, 
friendship networks develop similarity in characteristics and exhibit reciprocated rather than 
asymmetric relational choices. Figure A6-1 in the Appendix of this chapter shows a graphical 
presentation of possible patterns of the evolution of networks. 
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6.2. Method 

6.2.1. Sample and procedure 

We obtained relational and individual-level data from 95 first-year Dutch bachelor’s degree 
students (58 female [61.1%]; 37 male [38.9%]) with a mean age of 19.46 years (SD = 
1.56). The grading system for measuring achievement runs from 1 (extremely low) to 10 
(excellent). In the first semester, 53 (60%) students achieved above average (M = 5.97; SD 
= 1.96) and only 3 students from different learning communities scored an 8 or higher. 
Figure 6-1 shows the uneven distribution of students’ achievement level. The response rate 
for the measurement was 93% (3 students did not respond to our survey, and 4 dropped 
out of the university). The study programme has eight FLCs, with on average 12 students 
(SD = .35), within which first-year students attend all courses together in the first semester. 
Figure A6-2 in the Appendix of Chapter 6 shows the distribution of average/high and low 
achievers across learning communities. For example, group A contains only average/high 
achievers and group E relatively more low achievers. 

We collected computer-based survey and network data across two waves: at the end of 
the first semester and at the end of the second semester in the 2013/2014 academic year. 
The completion time was 20–30 minutes, and although students were rewarded with credit 
points, participation was voluntary. We informed students about the study’s aims, 
procedure and ethical aspects. We asked them to give informed consent for us to use their 
study results and personal details from the central administration, to which all participants 
complied. In addition, the ethical committee of the degree programme approved our 
research project.  

 

 

Fig. 6-1 Distribution of study success in the range from 0 to 9 (out of 10). N = 88 
students 
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6.2.2. Measures 

Academic support networks 

For all network questions, students could nominate all members of their cohort in the study 
programme. Names of the members of their FLC were always listed, and respondents could 
enter other names. Two questions elicited academic support networks: Students stated first 
their preference for collaboration (“I would like to collaborate with [name]”) and, second, 
whom they would ask for help/advice of each of their fellow students (“I ask this student 
[name] for help when I do not understand the study material”). For both measures, students 
rated the nominations on a five-point Likert scale (1 = “strongly disagree”, 5 = “strongly 
agree”, 6 = “I don’t know”). For the analysis, it was necessary to dichotomize the variables; 
we did so by recoding the categories 4 = “agree” and 5= “strongly agree” as 1 = “yes” and 
recoding the other categories as 0 = “no”.  

Social support or friendship networks 

Respondents could nominate their fellow students as 1 = “best friend”; 2 = “friend”; 3 = 
“friendly relationship”; 4 = “neutral, not much in common”; 5 = “only known from face or 
name”; and 6 = “I don’t know who this is” (Van de Bunt, 1999). To dichotomize friendship 
for analysis, we recoded categories 1 = “best friends”, 2 = “friend” and 3= “friendly 
relationships” as 1 = “yes” and the other categories as 0 = “no”.  

Academic self-efficacy 

To measure academic self-efficacy (8 items; α = .68) after the first semester, we applied 
the Expectancy scale of the Motivated Strategy for Learning Questionnaire (Pintrich, Smith, 
Garcia, & McKeachie, 1991). Representative items include “I think I will get good grades 
this block”. Students responded on a scale from 1 (“strongly disagree”) to 5 (“strongly 
agree”). 

Achievement 

We measured achievement after the first semester as a weighted average mark. We 
weighted grades by the obtained credit points for a course, divided by the maximum 
number of credit points in the programme during the first semester.  

6.2.3. Statistical analysis 

We investigated the process of relationship building in academic and friendship networks 
using stochastic actor-based models (Snijders 2001, 2005; Snijders, Van de Bunt, & 
Steglich, 2010). Testing causal factors of relational change requires longitudinal social 
network data. However, statistical analysis of such data is not possible with conventional 
statistical methods assuming independence of observations because, in a social network, 
the change of a social relation from a sender i to a receiver j is typically interrelated with 
changes in other relationships in the same network and characteristics of the individual 
actors involved. For example, a high-achieving student i selecting another high-achieving 
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student j as a friend may do so because of their achievement similarity or because they 
have a shared friend. Stochastic actor-based models are increasingly applied in 
contemporary social network analysis (Snijders et al., 2010) to test hypotheses about the 
determinants of network change, controlling for effects of other simultaneous processes. 
These models use a combination of simulation methods with statistical model fitting. We 
estimated our models with the data-analysis package SIENA in R (Simulation Investigation 
for Empirical Network Analysis; Ripley, Snijders, Boda, Vörös, & Preciado, 2016), which is 
suitable for binary social network data in which a dyad of two students i and j is represented 
in either state 1 (relationship) or 0 (no relationship).  

To test our hypotheses, we modeled the dynamics of three networks: help seeking, 
preference for collaboration and friendship. For each network, we estimated two models. 
See Table A6-1 in the Appendix of Chapter 6 for the explanation of the model specifications. 
Model 1 is the baseline model that contains model terms (“effects”) controlling for several 
processes within one network, which commonly occurs in social network dynamics (Snijders 
et al., 2010). It estimates the general tendency to form relationships net of other processes 
(outdegree/density), whether students nominate others more if they were selected 
themselves more often (indegree-activity) and selected others more often (outdegree-
activity). Furthermore, model 1 tests whether a student is more likely to be nominated if he 
or she has already received more nominations (indegree-popularity), whether the student 
more likely nominates a fellow student who also chose him or her (reciprocity) or with whom 
the student shares a common third student they both selected (transitivity, or the tendency 
of friends of friends to become friends). Finally, the model tests the effects of gender 
(female = 1) with covariate effects. The gender-ego effect estimates whether female 
students more likely initiate connections, and the gender-alter effect tests, net of other 
processes, whether they more likely receive nominations than male students. 

Model 2 adds effects to test the alignment hypothesis and the duality hypothesis. 
Model 2 contains two classes of effects. First, cross-network effects test whether the 
presence of a relationship in one network affects the likelihood of a relationship in another 
network. More specifically, we test how friendships affect help seeking and collaboration 
relationships (friendship) and whether help-seeking and collaboration relationships affect 
each other and friendships (pref. collaboration and help-seeking, respectively). Second, 
covariate effects estimate how relationships are affected by characteristics of the sender 
(ego), the receiver (alter) or both. An “ego-effect” means that students with higher values on 
the related characteristic (e.g., achievement) nominate others more often, whereas an alter 
effect means that those students tend to be nominated by others more often. Model 2 
contains ego and alter effects for both achievement and self-efficacy, testing whether 
higher-achieving and more self-efficacious students more likely initiate relationships and 
are more often selected.  

Similarity-/same-/higher-effects assess whether relationships are more likely between 
students with a certain combination of characteristics. Higher effects test whether a 
relationship is more likely when the sender of the nomination has a higher score on the 
characteristic (achievement, self-efficacy) than the receiver. When students choose 
academically more attractive peers, this effect is evident as a negative coefficient for a 
higher effect. Same-effects (categorical variables) test homophily with regard to gender as 
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well as whether students more likely select each other if they are in the same FLC  and 
similarity-effects (interval-level variables) test for homophily in achievement and self-
efficacy. Finally, the interaction effect achievement ego*same FLC tests whether students 
with higher achievement levels tend to select students outside their FLC more often.  

Following Lomi et al. (2011), we also performed post hoc analyses with ego-alter tables 
to assess the contribution, net of other processes, of achievement of ego (student A) and 
alter (student B) to the likelihood (probabilities) that student A selects student B for help, 
collaboration or friendship. We derived these results from the coefficients for ego, alter, 
similarity and higher effects estimated in the second models of each network combined 
with the average similarity and average study success level in the first semester. 

6.3. Results 

6.3.1. Descriptive statistics 

The average degree (see Table 6-1) indicates that in FLCs, students had fewer relationships 
in the second semester than in the first semester in all networks. In FLCs with around 12 
students, students asked 1–3 students for help, chose 3–4 as collaborators and identified 
2–3 as friends. The share of relationships that were reciprocated remained approximately 
stable in FLCs but increased in all networks outside the FLCs, indicating that changes of 
relationships outside the FLCs continued in the second semester. Density, or the number of 
directed relationships divided by the number of possible directed relationships (Wasserman 
& Faust, 1994), is higher in FLCs than between FLCs. Students have help or friendship 
relationships with 10% to 11% of their FLC and prefer to collaborate with 13% of their fellow 
students in their FLC, compared with only 1% of the possible relationships outside FLCs. 
The relationships in the FLCs are higher by a factor of 10 than between the FLCs. We can 
tentatively conclude that students relate primarily in FLCs but that as the first year 
progresses, help seeking and friendship networks in FLCs become less dense, whereas 
preference for collaboration slightly increases. To illustrate, Figures A6-3A, A6-3B, A6-4A, 
and A6-4B show the overall social networks structure and sub-group development in the 
help seeking and friendship network at the end of the first and second semester, 
respectively.  
The Jaccard Similarity Index with values of .03 or higher indicates sufficient stability in the 
networks to estimate the statistical parameters (Snijders, 2001; Snijders et al., 2010).  
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Table 6-1.  Descriptive network statistics 

 Academic support networks  Friendship networks 
 Help seeking Preference for 

collaboration 
Friends 

Jaccard Similarity Index 0.36 0.38 0.38 
Semester  1 2 1 2 1 2 

In & between FLCs       
Average degree 5.21 3.67 6.14 5.43 6.12 4.99 
SD Indegree 3.30 3.02 3.43 3.94 3.76 3.68 
SD Outdegree 3.55 3.02 3.99 4.02 4.03 4.03 
Reciprocity (%) 36 48 37 49 41 50 
Density (%) 6 4 7 6 7 5 
In FLCs       
Average degree 2.88 1.41 3.64 2.76 3.02 2.04 
SD Indegree 1.67 1.43 1.82 2.02 1.74 1.72 
SD Outdegree 2.45 1.51 2.78 2.39 2.60 2.13 
Reciprocity (%) 43 47 44 46 49 49 
Density (%) 30 20 38 40 34 29 
Between FLCs       
Average degree 2.33 2.26 2.49 2.67 3.09 2.95 
SD Indegree 2.33 2.19 2.30 2.44 2.76 2.56 
SD Outdegree 1.97 2.05 2.29 2.28 2.47 2.53 
Reciprocity (%) 34 48 35 53 44 52 
Density (%) 3 2 3 3 3 3 

Note. N = 88; 7.744 (882) dyads * 2 waves = 15.488 observations per network. 

6.3.2. Hypotheses testing 

The alignment hypothesis implies that students ask for academic support from their similar-
achieving and similarly self-efficacious friends. Consistent with this idea, we found that 
dynamics in all networks are more or less similar (see Table 6-2 for the results). The 
negative outdegree parameters indicate that students are selective in their nominations; 
they were unlikely to initiate relationships unless they perceived their attractive properties, 
such as being reciprocated. All networks exhibit positive reciprocity and transitive triplets 
parameters, indicating that students tend to reciprocate relational choices and to cluster in 
groups (i.e., to be friends with the friends of their friends). The negative transitive 
reciprocated triplets parameter indicates that mutual relationships are less likely in triads 
than in dyads. In turn, the tendency for group formation is greater when students do not 
have mutual relationships. Of the degree-related effects, we find consistent evidence only 
for a negative indegree activity effect, showing that in all networks students more frequently 
chosen are less likely to initiate new connections. 
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In line with the alignment hypothesis, we find that when students are friends, they are 
more likely to ask one another for help and to prefer to collaborate (positive friendship 
effect on academic support networks; i.e., the likelihood of establishing or maintaining a tie 
in the academic support networks). In turn, when students prefer to collaborate with one 
another, they are more likely to become friends (positive collaboration effect on friendship; 
i.e., the likelihood of establishing or maintaining a friendship tie). Significant effects of same 
gender and achievement similarity in all networks lend further support to the notion of 
homophily in combination with alignment, which implies that students more likely turn to 
their own gender and peers with similar achievement levels for academic support or 
friendship. In summary, we find support for the alignment hypothesis; students ask their 
similar-achieving friends for help or collaboration and become friends when they prefer to 
collaborate. However, when students ask other students for help, they are not more likely to 
become friends, and self-efficacy does not play a role in relationship formation in academic 
or friendship networks.  

Support for the duality hypothesis would imply that students select not only similar 
peers but also slightly better peers for help or collaboration and should manifest as positive 
effects of similarity and negative higher effects for both achievement and self-efficacy. Our 
data lend no support to these expectations. We also do not find more reciprocity in the 
friendship networks or more hierarchy in the academic support networks or any other 
differences in the network structures, indicating no support for the duality hypothesis.  

Our results further indicate that students of the same FLC prefer to collaborate with 
one another (positive same-learning community effect), which might be due to joint 
assignment work in the FLCs during the first semester. For friendship and help-seeking, we 
do not find that students are more likely to connect with members of their own FLC. Nor do 
we find that higher achievers connect with others more outside their group (achievement 
ego*same-FLC) in any of the networks.  

We find a signicant achievement-ego effect, which means that the higher the student 
achieves, the more likely he or she connects to his or her peers. Combined with the 
homophily-effect for achievement, it is likely that they do so even more with their higher-
achieving peers. The probabilities in the ego-alter tables provide insight into the likelihood, 
net of other processes, that a student selects another for help, for collaboration or as a 
friend, depending on the achievement level of both students (see Tables 6-3 to 6-5). For 
example, in Table 6-3, if the potential sender (ego) of a tie is a student with a 6 (sixth row) 
and the potential receiver (alter) a student with a score 7, the model predicts an actual 
relation from sender to receiver with a probability of 60.1%. Furthermore, students with 
scores 1 and 2 (first and second rows) have lower probabilities of selecting others for help 
than students with scores 8 and 9 (eighth and ninth rows). For help seeking, we find some 
evidence that students ask a slightly advanced peer. For preference for collaboration and 
friendship, we find achievement homophily, in that the highest probabilities occur on the 
diagonal of the table. In other words, in each row the probability of creating new or keeping 
existing connections is the highest for connections with students of the same category in 
terms of achievement level. However, when we compared the rows in the tables, we also 
noted that high achievers connect more with fellow students, regardless of achievement 
level, reflecting the positive achievement-ego effect in model 2 for all networks. In 
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combination, the findings that high achievers initiate more connections and that all groups 
exhibit achievement homophily suggest that the networks in our FLCs are segregated by 
achievement. We observed more connections between high achievers than between low 
achievers but also more connections with low achievers initiated by high achievers than vice 
versa.  

 
Table 6-3.  Ego-alter table: achievement effect on probabilities (%) of selection of 

academic helpers 

 Alter 1 2 3 4 5 6 7 8 9 
Ego 1 6.9 7.3 6.5 5.8 5.2 4.7 4.2 3.7 3.3 
 2 7.1 11.7 12.4 11.2 10.1 9.0 8.1 7.3 6.5 
 3 8.7 12.1 19.3 20.4 18.5 16.8 15.2 13.7 12.4 
 4 10.7 14.7 19.9 30.2 31.6 29.1 26.7 24.4 22.3 
 5 13.0 17.8 23.7 31.0 43.8 45.5 42.5 39.6 36.8 
 6 15.8 21.3 28.0 36.0 44.8 58.4 60.1 57.2 54.2 
 7 19.0 25.3 32.8 41.3 50.3 59.4 71.7 73.1 70.6 
 8 22.7 29.7 37.9 46.8 55.9 64.6 72.5 82.1 83.0 
 9 26.9 34.6 43.3 52.4 61.3 69.6 76.7 82.6 89.2 

 
Table 6-4.  Ego-alter table: achievement effect on probabilities (%) of selection of 

preferred collaborators 

 Alter 1 2 3 4 5 6 7 8 9 
Ego 1 30.7 27.5 25.4 23.5 21.6 19.9 18.2 16.7 15.3 
 2 29.9 36.8 33.2 30.9 28.7 26.6 24.6 22.7 20.9 
 3 28.0 35.9 43.3 39.5 37.0 34.6 32.2 29.9 27.8 
 4 26.3 33.8 42.3 50.0 46.2 43.5 41.0 38.4 36.0 
 5 24.6 31.9 40.2 49.1 56.8 53.0 50.3 47.7 45.0 
 6 23.0 30.0 38.1 46.9 55.9 63.3 59.6 57.1 54.5 
 7 21.5 28.2 36.0 44.7 53.7 62.4 69.4 66.0 63.6 
 8 20.0 26.4 34.0 42.5 51.4 60.3 68.6 74.9 71.8 
 9 18.6 24.7 32.0 40.3 49.2 58.2 66.6 74.1 79.6 

 
Table 6-5.  Ego-alter table: achievement effect on probabilities (%) of selection of friends 

 Alter 1 2 3 4 5 6 7 8 9 
Ego 1 24.5 22.1 18.4 15.2 12.5 10.2 8.3 6.7 5.4 
 2 23.7 30.7 27.9 23.5 19.7 16.3 13.4 10.9 8.9 
 3 24.6 29.8 37.7 34.6 29.6 25.0 21.0 17.4 14.4 
 4 25.6 30.8 36.7 45.2 41.9 36.4 31.3 26.6 22.4 
 5 26.5 31.9 37.8 44.2 53.0 49.6 43.9 38.3 33.1 
 6 27.5 33.0 39.0 45.4 51.9 60.6 57.3 51.6 45.9 
 7 28.5 34.1 40.2 46.6 53.1 59.6 67.7 64.7 59.3 
 8 29.5 35.2 41.4 47.8 54.4 60.7 66.8 74.1 71.4 
 9 30.5 36.3 42.6 49.1 55.6 61.9 67.9 73.3 79.6 
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6.4. Discussion and conclusion 

This study investigates how students connect with one another for academic support and 
friendship in FLCs. We contribute to the debate on how collaborative learning takes place 
spontaneously in FLCs. According to Tinto’s (1993) interactionalist model, academic 
success is fostered when academic and social support networks are aligned or balanced. 
We used research on homophily and social exchange in networks to postulate the 
alignment hypothesis that academic and social relationships in an FLC are largely 
interconnected and occur between students similar in achievement levels and self-efficacy. 
From the perspective of Vygotsky’s (1978) theory, such a pattern may be suboptimal for 
academic progress, as students benefit from academic support from more advanced peers 
as well. We formulated the duality hypothesis that if students are to some extent 
instrumental in their relational choices, they connect more with higher-achieving fellow 
students for academic support and not with their similar-achieving friends, separating 
academic and social support networks in the process. 

To our knowledge, this study is the first to assess the dynamics of social and academic 
peer relationships in FLCs with stochastic actor-based models. These models allow us to 
disentangle the effects of simultaneous processes in the formation of social networks. We 
found support for the alignment hypothesis but not for the duality hypothesis. The 
determinants of network choices are more or less similar in social and academic 
relationships, and when students are friends, they are more likely to ask each other for 
academic support. In turn, when students prefer to collaborate, they are also more likely to 
be friends. Consistent with the finding of Lomi et al. (2011), we found a tendency for 
achievement homophily (but not for self-efficacy) for friendship and in the academic support 
networks. This implies that lower achievers provide academic support primarily to and 
become friends with one another, and the same holds for higher-achieving students. In 
contrast with Lomi et al. (2011), who find in one group of 75 students that high achievers 
have less friendship relationships, we found that higher achievers have more friendships 
and academic relationships, though they connect even more with higher-achieving fellow 
students. This difference suggests that FLCs foster the alignment of networks and, in 
particular, for higher achievers. That students are more likely to ask their friends for academic 
support suggests that lower-achieving students prefer the availability of and timely access to 
the information rather than the expertise, because friends are most likely similar-achieving 
students. The higher-achieving students may prefer the timely access to the information, but 
they may also appreciate the expertise of the other (Borgatti & Cross, 2003) and may expect a 
valuable return as proposed by social exchange theory (e.g., Blau, 1964; Cook & Rise, 2003; 
Homans, 1961).  

Although universities have implemented FLCs with the intent of enhancing interactions 
among students, we found that as a result of network alignment, networks become segregated 
in terms of achievement levels. The segregation effect, like the Matthew effect (Merton, 
1968), implies that higher-achieving students can benefit the most from learning 
communities. This effect can even be reinforced because these students have more 
connections and can also learn from explaining study material to lower achievers (Webb, 
1991). Lower-achieving students do not connect with advanced peers and have fewer 
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connections that might be useful to improve their achievement. These results are 
consistent with our recent findings that high achievers benefit more from their friends for 
study success than low achievers (Brouwer, Jansen, Flache, & Hofman, 2016). What makes 
lower achievers connect less with others when these connections would be quite useful? 
First, lower achievers may have difficulties in approaching their fellow students if they do 
not have the social skills necessary for asking support (Cleland, Arnold, & Chesser, 2005; 
Todres, Tsimtsiou, Sidhu, Stephenson, & Jones, 2012; Vaughan, Sanders, Crossley, O’Neill, 
& Wass, 2015). Second, lower achievers may be excluded from the support of higher 
achievers when higher achievers select each other for academic support and only lower 
achievers remain available for lower achievers. This latter explanation is in line with emergent 
segregation patterns found in theoretical research on the evolution of help-exchange networks 
among actors with unequal capacities and neediness for help (Flache & Hegselmann, 1999).  

A limitation of this study is that we could not rule out the scenario that lower achievers 
preferred higher achievers, but that these students were unwilling or unavailable to help. 
Further research with qualitative data, such as interviews, would provide insight into the 
motivation behind students’ relational choices. Another limitation is that we used one 
relatively small study programme. Investigating networks in different study programmes 
would further generalize our results. In relatively small programmes, students tend to know 
one another well beyond the boundaries of the FLCs. We expect that in a large-sized study 
programme, students may be more focused on their own group. Additional research could 
shed light on this supposition. 

The results suggest achievement segregation in FLCs, which is a concern for all 
students because connection with an advanced peer in Vygotsky’s zone of proximal 
development may fail. A low achiever might not gain from a similar achiever’s academic 
support, and high achievers may not gain because they are already close to the ceiling of 
their learning curve (Day et al., 2005). Universities might include peer-assisted learning 
within small group teaching contexts (e.g., Furmedge, Iwata, & Gill, 2014) to encourage 
students to collaborate with their slightly advanced peers to prevent achievement 
segregation in FLCs. Further research in the university context should investigate small 
group compositions and peer tutoring to determine whether student capabilities are 
maximally fostered. Other studies in primary or secondary education show that low-ability 
students learn the most in heterogeneous ability groups, average achievers in 
homogeneous groups and high achievers in both homogeneous and heterogeneous groups 
(Saleh, Lazonder, & De Jong, 2005; Webb, 1991; Webb, Nemer, & Zuniga, 2002). However, 
these studies do not take into account the interplay of changes in relationships and 
achievement development. To shed more light on the impact of changing relationships on 
achievement development of first-year university students, we recommend investigating this 
phenomenon with longitudinal social network analysis in small groups.  

In conclusion, the results suggest that FLCs contribute to the peer relationship 
formation, in particular, during the first semester. FLCs are thus small subgroups in the 
study programme. We found that academic and friendship networks are aligned with a 
nuanced pattern in terms of achievement; in the FLCs, higher achievers connect more often 
with others for academic support and friendship. We found a tendency for achievement 
homophily and emergent achievement segregation. The results suggest that higher 
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achievers benefit most from the FLC because they can obtain valuable advice and help or 
benefit from explaining the study material to others. This achievement segregation may be 
detrimental for reaching the potential of all students, and therefore actively matching 
students for peer tutoring in FLCs is important. 

 

6.5. Appendix 

 

Fig. A6-1.  Graphical schematic presentation of the possible patterns of the evolution of 
networks. According to the alignment hypothesis students ask academic support 
from their similar achieving friend. According to the duality hypothesis students 
ask social support from their friend and academic support from another 
dissimilar achieving fellow-student. The size of the circle indicates the level of 
achievement: the larger, the higher the achievement level. 
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Table A6-1.  Explanation of the SIENA-models specifications 

Effect 
RSiena effect name 

Explanation Graphical 
representation 

Rate period The frequency that actors have the opportunity to make 
one change in their relationship.  

Endogenous effects   
Outdegree (density) 
Density 

Baseline tendency for creating and maintaining ties. 
 

Reciprocity 
Recip 

Tendency toward reciprocated ties: a tie from alter to ego 
exists and in turn, a tie from ego to alter is likely.  

Transitive triplets 
transTrip 

Tendency of two paths tend to be closed. 

 
Transitive reciprocated 
triplets 
transRecTrip 

The reciprocated tie closes the two-path. 
 

 
Indegree-popularity 
inPop 

Actors with high indegrees will get additional nominations 
(reinforcement). 

 
Outdegree-activity 
outAct 

Actors with high outdegrees will nominate others more 
(reinforcement). 

 
Indegree-activity 
inAct 

Actors with high indegree will nominate others more 
(reinforcement). 

 
Exogenous effects The values of covariates are not modelled. Covariates can 

explain network change (or behaviour change).  

Dyadic covariate 
effects 
coDyadCovar  

Dyadic covariates are characteristics of pairs of actors. 
E.g., friendship, preference for collaboration, help seeking 
at T1 as a constant covariate. 

 

Individual covariate 
effects 

Individual characteristics; e.g., gender, achievement, self-
efficacy, learning community.  

Alter/ receiver effect 
altX 

It is more likely that ego nominates alter when alter has 
higher values on X  

 
Ego/ sender effect 
egoX 

Ego with higher values on X has a higher outdegree 
(initiate relationships). 

 
Same/ similarity effect It is more likely that ties occur between actors with similar 

values on a certain characteristic (homophily effect).  
sameX 
simX 

Same = dichotomous variables 
Similarity = continuous variables  

   
Higher effect 
 
higher 

Ego has higher values on X than alter. 
  

Interaction ego effect * 
actor covariate effect 

E.g., achievement ego*same FLC  

Note. The graphical presentations show that a tie is more likely when certain configurations exist in the 
network. Black colors refer to additional nomination or in other words, to a tie that is added. Grey are the 
starting positions or the existing ties.  
The downward diagonal pattern refers to certain characteristics and expresses ego effect, alter effect, and 
similarity effect. 
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Fig. A6-2.  Distribution of low achievers and average/high achievers across learning 

communities. 
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Fig. A6-3A.  Help seeking network at the end of the first semester 
   Note. Colors = learning community: A= light blue; B= black; C = pink; D= 

dark green; E= moss-green; F= dark blue; G = purple; H= green-blue. 
   Size= the larger, the higher the study success score. 

 
 
 

 

Fig. A6-3B.  Help seeking network at the end of the second semester.  
   Note. Colors = learning community: A= light blue; B= black; C = pink; D= 

dark green; E= moss-green; F= dark blue; G = purple; H= green-blue.  
   Size= the larger, the higher the study success score. 
   Students who are disconnected are mainly dropouts of the course. 
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Fig. A6-4A.  Friendship network at the end of the first semester.  
   Note. Colors = learning community: A= light blue; B= black; C = pink; D= 

dark green; E= moss-green; F= dark blue; G = purple; H= green-blue.  
   Size= the larger, the higher the study success score. 
   Two students are isolated. 

 
 

 

Fig. A6-4B.  Friendship network at the end of the second semester.  
   Note. Colors = learning community: A= light blue; B= black; C = pink; D= 

dark green; E= moss-green; F= dark blue; G = purple; H= green-blue.  
   Size= the larger, the higher the study success score. 
   Students who are disconnected are mainly dropouts of the course. 
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Chapter 7  
Summary, conclusions and 
discussion 

This chapter presents an overview of the results of the five empirical studies and general 
conclusions, as well as the scientific and practical implications of these findings. Finally, 
this chapter offers some promising directions for further research.  

  



Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017

509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer

CONNECTING, INTERACTING AND SUPPORTING 

118 

 

 

 

 

7.1. Motivation for this research 

Small group teaching can help students meet academic requirements and build a new 
social network (Hattie, 2009; O’Donnell, 2006)—two of the most pressing challenges that 
first-year students encounter when they enter higher education (Beyers & Goossens, 2002; 
Buote et al., 2007; Rausch & Hamilton, 2006; Wilcox, Winn, & Fyvie-Gauld, 2005). This 
thesis proposes that building social capital and informal peer networks are important 
mechanisms for effective small group teaching. Furthermore, the formation of peer 
relations, which constitutes a form of social capital that can be leveraged in small group 
teaching settings, depends on students’ prior achievement and cognitions, especially their 
self-efficacy, growth mindsets, and self-perceived popularity in a network. From a social 
capital perspective, small group teaching is effective if students can rely on relationships that 
provide them with support, information, or advice. Access to and use of social resources in 
turn can help students achieve their personal goals, such as getting good grades (Coleman, 
1990a; Flap & Völker, 2004; Lin, 1999). From a peer network perspective, small group 
teaching is effective if higher education students actively approach their peers when they do 
not understand the study material or seek to collaborate, which enables them to build informal 
peer networks for obtaining academic and social support (i.e., social capital). Informal peer 
networks are created by the students, not the faculty, and exist outside the classroom (e.g., 
Hommes et al., 2012).  

Self-efficacy and growth mindsets also are relevant for individual outcomes, such as 
academic achievement (Burnette, O’Boyle, Van Epps, Pollack, & Finkel, 2013; Richardson, 
Abraham, & Bond, 2012). Theoretically, these cognitions may be influenced by social capital 
(e.g., Usher & Pajares, 2008), and the inverse path also is plausible, such that cognitions 
and prior achievement could be determinants of social capital and informal peer networks 
(Cleland, Arnold, & Chesser, 2005; Siciliano, 2016; Vaughan, Sanders, Crossley, O'Neill & 
Wass, 2015). To date, little educational research examined the extent to which students’ 
cognitions affect selections of others into their networks or their access to social capital (cf. 
Zander & Hannover, 2014). Although self-efficacy and growth mindsets are both important 
for dealing with academic challenges, self-efficacy, which targets the self, is defined as a 
personal belief that the student can accomplish certain tasks, according to a “I-can-do-
cognition” (Bandura, 1977b, 1997; Kraft, Rise, Sutton, & Røysamb, 2005), whereas growth 
mindsets target both the self and others and represent the general, optimistic belief that 
ability results from effort, as explained by implicit theories of intelligence, or the “one-can-
grow-cognition” (Dweck, 1999, 2006; Ferla, Valcke & Schuyten, 2009; Yeager & Dweck, 
2012). In higher education, the students need one another to gain support. The resources 
derived from peer relationships then must be applied to attain the potential benefits that 
can arise from small group teaching. In particular, students must believe that effort and 
support contribute to their achievement. Furthermore, self-perceived popularity in peer 
networks is a cognition reflecting the student’s self-perceived integration among peers, yet 
it often is overlooked in peer network research (Kilduff, Tsai & Hanke, 2006; Kwon & Adler, 
2014). To address these research gaps, this thesis works to answer the following main 
research question, relative to small group teaching: To what extent and how are prior 
achievement, cognitions, social capital, and informal peer networks in (formal) small group 
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teaching related? To address this main research question, this thesis investigates three 
sub-questions: 

(1) To what extent and how are cognitions, faculty interaction, peer interaction, 
different dimensions of social capital, and study success interrelated in small 
group teaching, controlling for prior achievement? 

(2) To what extent are cognitions and prior achievement determinants of the 
establishment of informal peer networks in small groups? 

(3) To what extent does the formal setting of small group teaching contribute to the 
establishment of informal peer networks? 

 
Using a combination of survey and network data, gathered longitudinally from the 

Netherlands and Germany, the studies contained in this thesis offer a greater 
understanding of the mechanisms of small group teaching. Specifically, this thesis captures 
five empirical studies. Chapter 1 introduced the mechanisms of small group teaching. 
Chapter 2 provided a model of the determinants, including provided peer support (i.e., peer 
consideration), of early study success (i.e., during the first semester), which function directly 
or indirectly through self-efficacy. Chapter 3 specified the impact of peer and faculty 
interactions on self-efficacy and study success in two forms of small group teaching, 
learning communities and mentor groups, that differ mainly in the number of contact hours 
and the role of the mentor. The two forms are interesting to compare, because learning 
communities may facilitate social capital more than mentor groups by requiring students to 
meet more frequently and encounter more possibilities to collaborate with the same group 
members. The mentor of the learning community also gets to know students better during 
individual feedback meetings, and students can derive additional social capital from this 
relationship. Chapter 4 focused on different dimensions of students’ social capital and its 
relation to study success, with self-efficacy as a potential mediating factor. This chapter also 
checked for the possible influence of students’ prior achievement level. Chapter 5 
investigated how self-efficacy and growth mindsets influence self-perceived and actual 
popularity in academic and social support peer networks. Chapter 6 elaborated on the 
findings of the two previous chapters. While Chapter 4 showed that friends of high-achieving 
students contribute more to study success than friends of low-achieving students, Chapter 
5 showed that high levels of self-efficacy make students attractive in academic support 
networks, indirectly through self-perceived popularity in that network. Finally, Chapter 6 
provided a nuanced picture of the evolution of peer networks, using stochastic actor-based 
modeling that revealed the interrelated peer group dynamics in academic and social 
(friendship) support networks. This study described how these dynamics link simultaneously 
with student characteristics (self-efficacy, prior achievement) and structural network 
features. 

Section 7.2 presents an overview of the main findings. These findings lead to some 
general conclusions about social capital and informal peer networks in small group 
teaching, organized according to the three aims that guided this research. The discussion 
covers both scientific and practical implications, as well as some suggestions for further 
research. 



Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017

509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer

CONNECTING, INTERACTING AND SUPPORTING 

120 

 

 

 

 

7.2. Summary of main findings 

7.2.1. Determinants of early study success in contemporary higher education 

Chapter 2 focused on the determinants of early study success in contemporary higher 
education context. Two theoretical approaches—Walberg’s (1984, 1986) educational 
productivity model  and expectancy-value theory (Pintrich & De Groot, 1990; Wigfield & 
Eccles, 1992)—underlie this study, providing a complete, parsimonious conceptual 
framework for investigating early study success factors in a contemporary higher education 
context. The educational productivity model captures nine factors, divided into three groups: 
(1) students’ characteristics and aptitude, which comprises students’ prior achievement or 
ability, age or development, and motivation; (2) psychosocial environment, involving the 
home environment, peer environment, school environment, and mass media; and (3) the 
quantity and quality of instruction (Walberg, 1984, 1986). The motivational factor also 
appears in the educational productivity model, but extending this model with concepts 
derived from expectancy-value theory (Pintrich & De Groot, 1990) held the promise of 
offering more insight in the determinants of early study success. Prior research has shown 
that expectancy (self-efficacy) relates closely to study success (e.g., Richardson et al., 
2012). Affect (emotion) also seems important for first-year students, who feel pressure to 
graduate on time (e.g., Stegers-Jager & Cohen-Schotanus, 2012), which in turn may affect 
how they value the study program or related tasks. Therefore, this chapter investigated how 
psychosocial environmental factors, among other factors, relate to early study success, 
directly or indirectly through self-efficacy cognitions. Study success during the first semester 
is critical to enable timely completion of the first year (McKenzie, Gow, & Schweitzer, 2004). 
Using a sample of 407 first-year social science students, with measures at the mid-term 
and at the end of the first semester, a path model showed that the extended educational 
productivity model explained early study success very well. The psychosocial environment 
(peer consideration, social media use), as well as the educational productivity factors age, 
prior achievement (ability), and quality of instruction (satisfaction with the program, study 
skills), all related to early study success directly or indirectly through expectancy and the 
quantity of instruction (i.e., time spent on self-study). Expectancy correlated with value and 
affect, and it contributed, beyond the factors derived from the educational productivity 
model, to explaining early study success. More factors predicted study success after the 
first semester than at its midpoint. Age, time spent on self-study, and program satisfaction 
were determinants of study success only after the first semester, not at its midpoint. During 
an academic year, as academic demands increase, differences in background 
characteristics and study behavior appear to become more important, and individual 
variability arises. Furthermore, students get a better sense of their studies and satisfaction 
with the program. This chapter thus offers the tentative conclusion that, among other 
factors, peer support or social interaction in small university groups enhances early study 
success through improved self-efficacy. Small group teaching may increase program 
satisfaction, which relates directly to early study success. Consistent with previous literature 
(e.g., Bruinsma & Jansen, 2007; McKenzie et al., 2004), Chapter 2 shows that prior 
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achievement is important for study success and should be taken into account in 
evaluations of small group teaching. 

7.2.2. Social capital and a cognitive perspective on small group teaching 

Chapter 3 studied two forms of small group teaching: learning communities and mentor 
groups. This chapter sought to investigate the relationships among peer and faculty (i.e., 
student-teacher/mentor) interactions, self-efficacy, and early study success using a natural 
design. In 2013, mentor groups were replaced by learning communities in the psychology 
and sociology study programs at a Dutch university, whereas pedagogical sciences kept still 
mentor groups until 2014. In learning communities, students attended all courses together 
during the first semester, whereas students in mentor groups met once a week. The key 
difference was that students in learning communities met more frequently and had more 
possibilities to collaborate, but another important difference involved the role of the mentor. 
In learning communities, the mentor acted as a teacher and coach; in mentor groups, the 
mentor was mainly a teacher. Learning communities seemingly should provide more 
possibilities to build social capital, as derived from peer and student–teacher interactions. 
Survey data came from 407 first-year social science students in the 2013–2014 cohort. 
The multilevel analyses showed that contact hours, peer interaction, and faculty interaction 
related positively to self-efficacy, and self-efficacy enhanced early study success. For 
students in learning communities, the positive effect of faculty interaction on self-efficacy 
was stronger than for students in mentor groups. These results suggest an important role 
for teachers and mentors, who can enhance peer and faculty interactions and self-efficacy 
and thereby exert small but important effects on study success. Peer and faculty 
interactions thus facilitate students’ social capital, because the interactions contribute to 
the achievement of academic goals. This chapter also showed that independent of the form 
of small group teaching approaches applied, students’ prior achievement and skills were 
highly related to study success and self-efficacy, respectively. Hence, the question arose 
about whether small group teaching is more beneficial for certain students in terms of their 
achievement level when they enter university. This question is addressed in the next 
chapters. 

Chapter 4 focused on different forms of social capital while also specifying the role of 
the student’s achievement level. In both primary and secondary education studies, social 
capital contributes to academic performance. In particular, parents contribute to students’ 
social capital in primary school (Cemalcilar & Gökşen, 2014; Dufur, Parcel, & Troutman, 
2013; Huang, 2009; Kao & Rutherford, 2007), but in higher education, students access 
different resources, such as faculty and peers. Few studies note the impact of different 
dimensions of social capital on study success in small group teaching in a higher education 
context though. Furthermore, students’ achievement level seems important for building 
social capital, but previous findings are inconsistent (Arcidiacono & Nicholson, 2005; 
Cleland et al., 2005; Todres, Tsimtsiou, Sidhu, Stephenson, & Jones, 2012; Vaughan et al., 
2015; Whannell & Whannell, 2014). This chapter therefore examined the extent to which 
social capital relates to study success for first-year university students and whether this 
effect differs for high-, average-, and low-achieving high school students. Survey and social 
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network data from 407 first-year university students in the Netherlands measured access to 
family, faculty, and peer capital. The measure of family capital used three dichotomous 
questions: whether parents or siblings were highly educated, whether students received 
financial support from their family, and whether students moved out of their parents’ 
homes. Faculty capital was assessed with items about interactions with and received 
support from faculty, such as mentors, study advisors, or teachers. For peer capital, this 
study asked about peer support and the number of peers nominated as help or advice 
givers, preferred collaborators, and friends. In contrast with family capital, faculty and peer 
capital contributed to study success indirectly, through self-efficacy and friends (also part of 
peer capital), respectively. 

This chapter also addressed a separate question, namely, to what extent social capital 
exerted differential effects for various groups of students in terms of their achievement 
level. Compared with low-achieving students, for high-achieving students, friendship has a 
positive effect on study success during the first year. The more friends these students have, 
the higher their achievement. High-achieving students may become friends mostly with 
other high-achieving students; the same holds for low-achieving students (Lomi, Snijders, 
Steglich, & Torló, 2011). This effect could explain why the friends of high-achieving students 
benefit their academic achievement when high-achieving students indeed connect to other 
high-achieving students for academic support. Chapter 6 examined to whom students 
connect for their friendships in informal peer networks by using stochastic actor-based 
models, which enabled us to investigate the peer networks longitudinally and to take into 
account student’ characteristics and structural features of the network, such as similarity in 
characteristics between students. This provided more understanding of the underlying 
processes of the development of informal peer networks and the link with student 
characteristics (achievement, self-efficacy) and the formal small group setting. Overall, 
small group teaching seems beneficial for study success when it enhances students' social 
capital, in particular peer and faculty capital.  

7.2.3. Peer networks and a cognitive perspective on small group teaching 

Chapter 5 examined the role of cognitions in informal peer networks among 580 first-year 
bachelor and master’s university students in seminar groups. These groups used an 
interactive learning approach to grant students opportunities to discuss and clarify study 
material that had been presented during the main lecture. Unlike learning communities, 
students meet during both the lecture and the seminars, but they do not participate in all 
courses with the same seminar groups. On average, mentor groups and learning 
communities include 12–14 students, whereas seminars have on average 24 students per 
group. In addition to self-efficacy, this chapter investigated growth mindsets and their 
relation to self-perceived and actual popularity in students’ academic and social support 
networks. Growth mindsets and self-efficacy both suggest methods for dealing with 
challenges faced by students; growth mindsets likely make students more attractive as 
academic helpers, as indicated by their increased popularity among peers in academic 
support networks over time. Students with this cognition do not believe that help seeking is 
a result of incompetence or weak abilities but instead regard it as a useful strategy for 
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improving intellectual capabilities (Feeney & Collins, 2015; Pollack, Forster, Johnson, Coy, & 
Molden, 2015). Therefore, their optimistic perspective can motivate help seekers to devote 
more effort to the task and ask others for academic support, especially those other 
students who express a grow mindset. Self-efficacy might make students attractive as 
academic helpers. On the one hand, it can be appropriate to ask someone who signals high 
self-efficacy (Siciliano, 2016), but on the other hand, this cognition also could be perceived 
as threat that makes a help seeker feel unsure and worry about bothering the other student 
with requests for help (Nadler, 2015). Students’ popularity, as indicated by fellow students 
(peer nominations), was contrasted with their self-perceived popularity (self-reports). For the 
academic support networks, students nominated all peers from the seminar groups whom 
they would ask for academic help and with whom they prefer to collaborate. For the social 
support networks, students indicated which fellow students they would approach to share 
personal issues and whom they regard as a friend. In academic support networks, members 
exchange study-related information and support, whereas the social support networks are 
based on sympathy and affection, and members exchange non-study–related, personal 
support (Nebus, 2006; Tomás-Miquel, Expósito-Langa, & Nicolau-Juliá, 2015; Zander, 
Kreutzmann, West, Mettke, & Hannover, 2014). 

The actual popularity indices corresponded with indegree centrality, or the incoming 
nominations each student received from other students (Hanneman & Riddle, 2005; 
Wasserman & Faust, 1994), as calculated by Ucinet version 6.497 (Borgatti, Everett, & 
Freeman, 2002), for members of each network (Borgatti, Everett, & Johnson, 2013). This 
measure then was aggregated into two composite scores, for the academic or social 
support peer networks. To assess cross-lagged paths over time, this chapter looked at 
popularity in the academic support networks and its effect on popularity in the social 
support networks during the next measurement, and vice versa. When students help each 
other academically, it can enhance their feelings of sympathy and strengthen their 
popularity in the social support networks. When students like each other and provide social 
support, they also may feel comfortable asking for academic support (Lomi et al., 2011). 
Yet if students just like peers, they may not be perceived as competent enough to provide 
effective academic help (Nebus, 2006; Tomás-Miquel et al., 2015). According to a path 
model, growth mindsets predict, directly and positively, actual popularity in academic 
support networks. Although not hypothesized, growth mindsets also had a positive effect on 
actual popularity in the social support networks. Thus, the belief that intellectual 
capabilities and abilities can improve by effort is an optimistic perspective that makes these 
students attractive in the academic and social support networks; self-efficacy instead is a 
personal belief related to self-perceived popularity in the academic support networks, which 
makes the students attractive in the academic support networks too. Moreover, self-efficacy 
related to self-perceived popularity in the social support networks but not to actual 
popularity in the social support networks. In contrast, this study revealed a small, negative 
effect of self-efficacy on actual popularity in the social support networks. Unlike the effect of 
the self-perceived popularity of highly self-efficacious students, fellow students simply might 
not feel comfortable asking these students for social support. Furthermore, the cross-
lagged paths showed that popularity in academic support networks in the first 
measurement predicted actual popularity in social support networks in the next 
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measurement, but actual popularity in social support networks at first did not predict actual 
popularity in academic support networks later.  

To provide a more nuanced picture of the links between academic and social support 
networks and to what extent these relationships depend on individual performance, 
cognition (self-efficacy), the learning community or the network structure, Chapter 6 used 
stochastic actor-based modeling and investigated how students’ achievement level, 
cognition (self-efficacy), and small group teaching contribute to the creation of informal peer 
networks. The stochastic actor-based models supported longitudinal investigations of the 
peer networks, taking into account both student characteristics and the structural features 
of the network, which thus clarified the processes by which informal peer networks develop. 
In particular, a central concept related to small group teaching is integration (Tinto, 1993), 
often defined from an individual perspective, whereas the role of the social structure has 
been largely overlooked. Although perceived integration from an individual perspective is 
useful, combining it with a social network perspective offers a more comprehensive 
conceptualization. A peer network perspective thus can provide useful insights into the 
group dynamics that contribute to integration. For example, degree centrality (number of 
relationships) can indicate structural integration, which may depend on individual 
characteristics and structural network features. Thomas (2000) was among the first to link 
integration to social networks; Smith (2015) more recently defined integration as the extent 
to which students are embedded in academic and social peer networks. Accordingly, this 
chapter addressed which peers students connect with, according to their achievement 
levels and cognition (i.e., self-efficacy). In organizational networks, willingness to provide 
help and expertise makes a colleague attractive as a helping resource (Cross & Borgatti, 
2004). High grades might signal expertise, and self-efficacy relates closely to academic 
achievement (Brouwer, Jansen, Flache, & Hofman, 2016; Brouwer, Jansen, Hofman, & 
Flache, 2016b; Feldman & Kubota, 2015; Richardson et al., 2012), offering yet another 
signal of expertise. Therefore, help seekers might ask for help from someone with high 
levels of self-efficacy. As in the previous chapter, in challenging or unfamiliar situations, 
such as a new learning environment, students instead may feel more comfortable 
approaching someone with similar feelings or beliefs (Townsend, Kim, & Mesquita, 2014). 
Finally, willingness to provide support is critical, and it is more likely that a friend is willing to 
help (Nebus, 2006).  

To explore how achievement and self-efficacy affect relationship choices in learning 
communities, Chapter 6 tested two competing hypotheses derived from different theoretical 
approaches. First, using Tinto’s (1993) interactionalistic model and the homophily 
(similarity) principle in friendship formation (McPherson, Smith-Lovin, & Cook, 2001), an 
alignment hypothesis has been tested that students connect to similar-achieving and 
similarly self-efficacious friends for academic and social support. Social network research 
shows that students tend to become friends with others who are similar in their 
characteristics, behavior, and achievement, according to a similarity or homophily tendency 
(Flashman, 2012; McPherson et al., 2001). Friends thus may offer social support, but they 
might not provide the best academic advice if their academic capabilities are similar. 
Second, Vygotsky’s (1978) social constructive theory suggests that when students ask 
slightly more capable peers for academic support, this should be most beneficial for 
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learning processes and performance (Aleven, Stahl, Schworm, Fischer, & Wallace, 2003; 
Vygotsky 1978; Wood, Bruner, & Ross, 1976). Thus with a duality hypothesis has been 
tested that, for academic support, students should connect to others who are dissimilar in 
their achievement and self-efficacy levels, but for social support, they turn to fellow 
students with similar achievement and self-efficacy levels. The tests of these hypotheses 
relied on longitudinal social network data collected from 95 first-year Dutch students in 
eight learning communities that measured both academic (help seeking, preference for 
collaboration) and social (friendships) relational choices, within and beyond the learning 
communities. The models, tested with stochastic actor-based modeling in the R-package 
SIENA (Simulation Investigation for Empirical Network Analysis; Ripley, Snijders, Boda, 
Vörös, & Preciado, 2016; Snijders, Van de Bunt, & Steglich, 2010) supported the alignment 
hypothesis rather than the duality hypothesis. Students ask help from their friends or 
friends prefer to collaborate with each other. Consistent with the homophily principle 
(McPherson et al., 2001), similarity in achievement level predicted relations, in both 
academic and friendship networks. Higher-achieving students also connected more to 
others to obtain academic help, noted more preferred collaborators, and established more 
friendships, especially with their fellow high-achieving students. Lower-achieving students 
instead identified other lower achievers primarily for academic help, collaboration 
preference, and friendship or social support.  

To what extent does small group teaching facilitate relationship formation in these 
informal peer networks? In general, the probability was ten times greater that a student 
would establish a relationship with a specific fellow student in his or her own learning 
community than with a specific student outside of it. The density in the learning community 
networks thus is greater, by a factor of ten, than in the overall study program network. 
Learning communities thus function as cohesive subgroups within the study program. Over 
time, collaboration preferences remained mainly focused on their own group. No significant 
changes arose in terms of the number of friendships and academic help-seeking within 
versus outside learning communities from the first to the second semester. 

7.3. General conclusions and discussion 

Related to the three research questions, as well as the prediction that social capital and 
informal peer networks contribute to effective small group teaching and that cognitions 
relate to both social capital and informal peer networks, three aims guided this research. 
The first was to investigate the relatedness among three concepts: student characteristics 
(prior achievement, cognition), social capital, and study success. Self-efficacy mediated the 
relationship between social capital (peer interaction, faculty interaction) and early study 
success (after the first semester). When a focal student provided support to others (i.e., 
peer consideration, Chapter 2), it contributed to self-efficacy and thus early study success, 
as did receiving support from others during interactions with peers (Chapter 3). In contrast 
with family capital, faculty capital (interaction with and support from faculty) contributed to 
self-efficacy and study success after the first semester and thus to study success after the 
first year. A cross-sectional analysis showed that help seeking, collaboration preferences, 
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and support from fellow students contributed to the number of friends (but not to self-
efficacy) and to study success after the first semester and first year. Thus, when other social 
capital variables, in addition to peer interactions or peer support, are taken into account, 
the number of friends becomes more important than self-efficacy in terms of contributing to 
study success (Chapter 4).  

The second aim was to investigate the contribution of academic capabilities, measured 
by prior achievement, and cognition to informal peer connections. This thesis has revealed 
that self-efficacy is not only a mediating factor between social capital and study success but 
also an important determinant of self-perceived popularity in academic and social support 
peer networks. Self-perceived popularity in academic support networks contributed to 
actual popularity in academic support networks. Students with high levels of self-efficacy 
thus are more attractive to others as academic support resources, though this effect is 
indirect, through self-perceived popularity in the academic support network. Students who 
believe that intellectual capabilities can change with effort (growth mindsets) are more 
attractive to others as sources of academic support, but also as sources of social support 
(Chapter 5). The stochastic actor-based modeling in Chapter 6 revealed a more nuanced 
picture of the role of self-efficacy in the establishing and changing relationships in informal 
peer networks. Again, no direct effect of self-efficacy emerged from relationship changes, 
but an effect of academic capabilities emerged. The longitudinal analysis of complete social 
network data showed that higher achievers have more relationships in academic and 
friendship networks and connect in particular with other higher achievers. In turn, lower 
achievers connect with other lower achievers. For all students, it is more likely that students 
ask friends for academic support and prefer to collaborate with friends; in turn, when 
students prefer to collaborate, it is more likely that they become friends. If students ask 
their peers for academic help or advice though, it is not any more likely that they become 
friends—a finding that seems to contrast with the results in Chapter 5, in which cross-lagged 
paths showed that when students are popular in academic support networks, they likely 
become popular in social support networks too. The contrast can be explained according to 
the measures used though: Chapter 5 assessed popularity in academic support networks 
using a combined scale of academic help and collaboration preferences and measured 
social support with a combined scale of sharing personal issues and friendship; Chapter 6 
instead relied on stochastic actor-based modeling and thus offered a more nuanced picture 
of network dynamics and the interrelatedness of different networks, rather than their 
combination. 

The third aim was to investigate the contributions of formal, small student groups to 
establishing informal peer networks. In learning communities, which maintain a stable 
group composition during the first semester, the probability was ten times greater that a 
student would establish a relationship with a specific fellow student in his or her own 
learning community than with a specific student outside of it. Collaboration preferences 
remain within the own learning community during the first year. For friendship and help-
seeking, no significant changes occur between the first and second semesters with regard 
to relationships within or outside the learning community. Learning communities contribute 
to both informal peer networks and social capital, derived from interactions with faculty. As 
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Chapter 3 showed, faculty interactions contributed to self-efficacy and thus to study 
success. This effect was stronger in learning communities than in mentor groups.  

Figure 7-1 summarizes these main findings, which can be used as a starting point for 
further research. Overall, this thesis suggests reasons to be optimistic in terms of the 
contribution of small group teaching to the impact of social capital and the establishment of 
informal peer networks. 
 

 

 
Fig. 7-1. Conceptual model of the thesis findings 
 Note. Dotted arrows indicate non-significant findings. 

7.4. Scientific and methodological implications 

This research contributes to extant literature in several ways, and in particular to research 
related to small group teaching in higher education. Relatively few studies investigate small 
group teaching in higher education from a network perspective (Hommes et al., 2012; Katz, 
Lazer, Arrow, & Contractor, 2004; Smith, 2015; Thomas, 2000). This thesis provides unique 
information about how social capital and informal peer networks spontaneously develop 
within a small group teaching environment, as well as how cognitions mediate the effect of 
social capital and contribute to the creation of informal peer networks. Informal peer 
networks can be part of students’ social capital. By examining the role of individual 
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achievement differences, with regard to relationships with fellow students in academic peer 
networks and friendship networks, this thesis indicates the extent to which these 
relationships are valuable resources that contribute to academic success.  

This research relied on three central perspectives, in line with its multidisciplinary 
character. The cognitive perspective is based on psychological theories and research (social 
cognitive theory; Bandura, 1986, 1997; implicit theories of intelligence; Dweck, 1999). The 
social capital and peer network perspectives are based on sociological theories (social 
capital; Coleman, 1990a; Lin, 1999; homophily-principle; McPherson et al., 2001). The 
perspective related to effective small group teaching and study success reflects theories 
and research from educational sciences and educational psychology (Tinto, 1993; Vygotsky, 
1978). By investigating small group teaching from three different angles, this thesis has 
provided a nuanced picture of the mechanisms of effective small group teaching.  

According to the social capital perspective, peer and faculty interactions contributed to 
self-efficacy and study success. The effect of faculty interaction on self-efficacy was 
stronger in learning communities than in mentor groups. That is, when the role of the 
mentor is more prominent, the mentor can enhance students’ self-efficacy. When more 
contact hours occur, students’ self-efficacy also is slightly enhanced. According to the peer 
network perspective, building peer relationships depends on cognitions, and especially on 
the person’s achievement level. Analyses of academic and social support networks provide 
insight into students’ selections of others as source of help and to what extent it depends 
on social network structures. Higher-achieving students connect more often to others in all 
types of networks (help seeking, collaboration preferences, friendship), but in particular, 
they link with similar, higher-achieving students. According to the cognitive perspective, self-
efficacy mediates between social capital and study success. Self-efficacy, growth mindsets, 
and self-perceived popularity are important antecedents of the selection of interaction 
partners in small group teaching and access to sources of support (social capital). Students’ 
achievement level appears to moderate the creation of social capital.  

As a methodological implication, this thesis shows that applying stochastic actor-based 
modeling can reveal different processes in network formation: interrelations between 
academic and social support networks, links between social network structures and 
personal attributes, and the formation of relationships within and outside the formal small 
group. Stochastic actor-based modeling initially was developed to investigate network 
dynamics and has been applied to several domains in social network research (e.g., 
Snijders et al., 2010). For example, Lomi et al. (2011) apply it to higher education; the 
current thesis extends this application in higher education, specifically, to small group 
teaching. 

7.5. Practical implications 

Students face academic and social challenges; small group teaching aims to help them 
meet the academic requirements of higher education while also encouraging them to build 
new social networks (Beyers & Goossens, 2002; Buote et al., 2007; Christie, Munro, & 
Fisher, 2004; Hattie, 2009; Rausch & Hamilton, 2006). This thesis has shown that students 
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benefit in various ways from the implementation of small group teaching, which suggests 
some optimism. Small group teaching contributed to the establishment of peer 
relationships, especially during the first semester. Interactions with and support from peers 
and faculty contributed to self-efficacy and thus to study success. When mentors go beyond 
a teaching role and build personal relationships with students during feedback meetings, as 
well as when students have more contact hours, the effect of faculty interactions on self-
efficacy is stronger. Mentors thus should organize feedback meetings to provide students 
with tailored feedback that may contribute to students’ self-efficacy and study success. 
Growth mindsets also are important for academic peer relationships. Mentors and teachers 
can foster growth mindsets through their feedback. A group norm then may develop, in 
which students’ believe that helping others contributes to the learning process and 
performance (Blackwell, Trzesniewski, & Dweck, 2007) 

Although these results are encouraging, they also suggest that just forming small 
groups is insufficient to ensure that small group teaching benefits all students or prompts 
them to leverage the diversity of the group, in terms of intellectual abilities. Students mainly 
connect to fellow students with similar achievement levels. If this trend toward homophily is 
powerful, network segregation may emerge. On the one hand, the benefits for higher-
achieving students support university initiatives to foster excellent students, but on the 
other hand, lower-achieving students seem to benefit less, in contrast with the overall 
initiative to improve academic performance rates and enhance education quality (Beerkens-
Soo & Vossensteyn, 2009; OECD, 2012a). Achievement segregation also is not the only risk; 
Rienties, Héliot, and Jindal-Snape (2013) show that network segregation occurs by 
nationality in small student groups. Peer network features such as homophily make it more 
likely that small groups segregate themselves (Wimmer & Lewis, 2010). Just arranging 
students in small groups thus can lead to undesired outcomes, such that students never 
make use of one another’s diverse perspectives or learn from students with different 
cultural backgrounds. Universities and teachers cannot take for granted that students will 
collaborate simply because they have been arranged in a group (De Hei, Strijbos, Sjoer, & 
Admiraal, 2015; Rienties et al., 2013).  

The findings in this thesis suggest some ways to improve education quality and align 
with current trends in higher education though. Community building and fostering student 
engagement are popular options for improving the quality of higher education 
(Onderwijsraad, 2015; VSNU, 2016). Honors colleges, university colleges, and international 
classrooms are prominent examples of small group teaching. In addition to ambitions to 
meet the needs of diverse student bodies, enhance excellent students, widen participation, 
and welcome international students, it is important to arrange students in small groups 
while also recognizing their unique needs and guide relationship formation processes in 
academic networks. Small group teaching facilitates personal relationships between faculty 
and students, which can help provide tailored support. Universities should think about how 
all students might benefit from small group teaching and develop strategies, within small 
group teaching initiatives, to exploit the diversity of characteristics and abilities throughout 
their student bodies. This goal is even more important considering the trends of widening 
participation and increasing enrollment of international students, both of which will result in 
more diversity in the student population in terms of their needs, background characteristics, 
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and achievement levels (OECD, 2014; VSNU, 2016). Furthermore, increasing options 
related to online and flexible study programs might provide new routes for implementing 
small groups that provide academic support and group discussions, or else inform a 
blended learning environment. Still, it remains challenging to match students to ensure that 
they all benefit in their learning process (Vereniging Hogescholen, 2016; VSNU, 2016; 
Wimmer & Lewis, 2010). The findings thus identify the need for further research. 

7.6. Directions for further research 

Because this thesis investigated a real-world, higher education context, it was necessary to 
balance the aims of the educational process and the aims of the research. Therefore, it was 
not possible to collect the data in the same way simultaneously in all study programs, nor 
was it possible to use quasi-experimental designs (e.g., including a control group) to obtain 
insights into the effectiveness of different forms of small group teaching. In today’s 
educational practice, it is virtually impossible to find a control group program that does not 
feature any form of small group teaching. However, the comparison of different forms of 
small group teaching in different educational programs provides some valuable insights. In 
particular, it reveals that students mainly connect with peers from their own small group 
(i.e., learning community) in their first semester. The insights are limited to relationship 
changes between the first and second semesters; ideally, the studies would collect data 
before the official start of the academic year (e.g., during an orientation week). Such a 
method could offer a picture of changes in peer relationships during the first complete year. 
It is plausible that a student’s own group is critical at the start of the first year, a prediction 
that could be investigated by research that takes an initial measurement before the start of 
the academic year. 

The small group teaching environment is intended to create peer groups focused on 
learning, but some unintended consequences arise simultaneously (e.g., Jaffee, 2007). 
Group dynamics can hamper learning if the predominant cognitions in the group interfere 
with learning, such as when students attribute performance to innate capabilities instead of 
effort or support. If all members of the group exhibit similar capabilities, such that better 
performers who might contribute to learning outcomes are not available, it also might 
hinder learning (Aleven et al., 2003). This thesis focuses on achievement and cognitions at 
the individual level, but research in teacher education suggests that collective efficacy also 
has an important impact on individual achievement (Moolenaar, Sleegers, & Daly, 2012; 
Takahashi, 2011). Similarly, in small group teaching settings, collective efficacy and 
average achievement levels might make a difference for individual performance. It thus 
may be useful to include group-level variables in the models. 

Notably, this research includes cognitions that could be influenced by others or have an 
impact on relationships with others, as well as cognitions that are important for dealing with 
academic challenges. On the basis of theoretical reasoning and previous research, the 
central focus was on three cognitions that are pertinent to learning and relevant for building 
social capital and peer networks. These cognitions help explain social capital and peer 
networks in small group teaching. The studies described in the chapters revealed important 
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findings, though in many cases with small effect sizes. Such outcomes are common in 
education research (e.g., Dweck, 1999; Hattie, 2009; Pajares, 1996; Richardson et al., 
2012; Robbins et al., 2004), but might be still relevant for the individual student. Hattie 
(2009) suggests that when teachers and students collaborate, while encouraging growth 
mindsets throughout the group, individual achievement expectations improve. Similarly, 
when teachers raise the level of students’ self-efficacy, rather than focusing on grades, it 
can enhance learning and study success. Both cognitions can prompt a group norm of 
providing peer support, which is key to the success of small group teaching.  

The findings also raise some new questions that further research can tackle. In 
particular, group processes appear to emerge spontaneously in formal small group teaching 
settings. Consistent with Osman, Duffy, Chang, and Lee (2011), achievement level plays a 
role in establishing relationships in small group teaching. Yet in Figure A6-2 in the Appendix 
of Chapter 6, one group includes relatively more low achievers. During the first semester, 
however, students connect to peers in their own group, and this first semester is important 
for their first-year study success. Therefore, it is essential to form groups that can contribute 
to the learning potential of all students, from the start of the academic year. Further 
research thus should determine how to arrange groups, in terms of students’ achievement 
level and other characteristics, to ensure the most beneficial effect on individual and 
collective achievement levels. Ethical concerns prevent some forms of investigation; it is not 
appropriate to assign students to potentially “good groups” and potentially “bad groups” in 
terms of achievement. One solution would be to turn to simulation studies, which model 
individual and group characteristics over time, then determine the effects for individual and 
collective success. With agent-based modeling, the dynamics of peer networks can be 
modeled according to theoretical assumptions about the mechanisms of partner selection 
and social influence. Such mechanisms in turn can be based on results from empirical 
studies using stochastic actor-based modeling, as in Chapter 6. Recent work also indicates 
that such models can be used to assess the extent to which it is possible to replicate the 
structural features of empirically observed networks and the observed effects of group 
composition on network structures (Snijders & Steglich, 2015; Stark, 2011). Examples also 
can be derived from theoretical studies related to the development of exchange support 
networks of actors who differ in their capabilities and need for help (Flache, 2001; Flache & 
Hegselmann, 1999). In addition to accounting for the characteristics and behavior of students 
and their changing relationships over time, simulation studies could model the impact of the 
mentor simultaneously. Finally, simulation studies offer an advantage, in that they can capture 
group dynamics and changes on a smaller time scale than is possible with empirical data. 
Using these theoretical models, it is possible to predict the consequences of different group 
compositions when the models appear in a real-life context. The derived hypotheses then 
should be tested empirically, in lab studies or artificial small student groups. 

The peer network analysis also raises the question of whether lower-achieving students 
connect with other lower-achieving students because they prefer that link or because higher-
achieving students are not available to them. Perhaps higher-achieving students do not have 
time left, after they have helped other higher-achieving students, or perhaps they are unwilling 
to help, because they do not expect any valuable returns from lower-achieving students. Social 
exchange theory proposes that people take an instrumental approach and provide support only 
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if they expect a positive return for their investment (e.g., Blau, 1964; Cook & Rise, 2003; 
Homans, 1961). The question is whether higher achievers expect some positive return 
when they help lower achievers. Further research could investigate why students connect, 
perhaps using a combination of qualitative (e.g., interviews) and social network approaches. 
A mixed method design also can provide valuable insights into the experiences and 
perceptions of small group teaching and the extent to which it suits students’ learning 
styles. As previous research shows, achieving the desired outcomes of small group teaching 
requires student involvement and the distribution of intellectual capacities in a group 
(Osman et al., 2011).  

The research contexts in this thesis establish small groups in which students follow 
lectures or seminars together, but they must be active in initiating relationships within the 
formal small groups. The finding suggests that higher-achieving students benefit more from 
small group teaching than lower-achieving students and raises the possibility of a Matthew 
effect, analogous to Merton’s (1968) descriptions of scientists. That is, well-known 
scientists receive relatively more appreciation for their work than less-known scientists, 
resulting in even more opportunities for the well-known scientists. Similarly, in small group 
teaching, relatively better performing students seem to benefit more from the division into 
small groups than do lower performing students, because relatively better performing 
students have more connections with their fellow students and they may have more access 
to social capital. More research and social network analysis could examine whether higher-
achieving students benefit more in terms of achievement; co-evolution models could use 
study success as an outcome variable, rather than the network. 

The interaction between students and faculty also makes a difference in the effect on 
self-efficacy, according to the comparison of learning communities and mentor groups. But 
what factors lead to this difference, and how should the role of the teacher be defined, in 
terms of teaching tasks or providing personal support? Lueg, Lueg, and Lauridsen (2016) 
propose reciprocal peer tutoring, in which each student functions as a tutee and a tutor, 
which may lead to deeper learning than solely instruction from the teacher. Further 
research could consider how to match students according to their achievement level, such 
that the match leverages diversity in achievement and other student characteristics. Other 
studies also might address how teachers can provide support and enhance self-efficacy and 
growth mindsets. Video observations in the small groups might reveal group processes and 
provide valuable insights about how students interact, as well as reveal the role of the 
mentor or teachers and how interactions take place between students and mentors or 
teachers within formal small groups (Leech & Onwuegbuzie, 2007). 

Finally, this research was conducted within social science programs; it would be useful 
to replicate this research in other study settings to generalize the results. Replications in 
international classrooms, honors programs, and university colleges—for which admission is 
highly selective and small group teaching is embedded in the curricula (OECD, 2014; VSNU, 
2016)—also might provide more detailed insights.  
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7.7. Concluding remarks 

This research has provided new understanding of small group teaching, using a 
(theoretically and methodologically) multidisciplinary approach. It details the impact of 
social capital and how informal peer networks develop spontaneously as groups form. 
Overall, this research supports the expectation that small group teaching contributes to 
build social capital and peer networking. Small group teaching thus can be beneficial, but 
as this investigation has shown, there is still insufficient insight into the dynamics of social 
relations within small learning groups and how they support, but also interfere with, learning 
and study success. More understanding is needed into how these dynamics might be 
influenced to leverage the potential of small group teaching.  

I hope this research line continues, in collaboration with researchers from different 
fields, to investigate how small group teaching can be improved and ensure that all 
students can reach their learning potential by making use of all the available resources. 
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Appendix A1 
Background information: Educational 
research contexts and procedures  

Types of small group teaching 
Small group teaching varies in forms; all of them are learner-centered, interactive, and 
collaborative, involving small groups of 12–25 students, guided by a mentor or teacher 
(Exley & Dennick, 2004). The research context for this study captures three types of small 
group teaching: learning communities, mentor groups, and seminars. The main differences 
among them pertain to the number of contact hours, group size, and the role of the mentor 
or teacher. Learning communities, as a prominent example of small group teaching, are the 
main focus and research context for this thesis. 

Learning communities 
According to Tinto (2000), learning communities have three characteristics. First, shared 
knowledge results from taking courses together and having shared, coherent curricular 
experiences. The related courses strive to enhance the cognitive complexity of the teaching, 
in ways unattainable by unrelated courses. The students thus can learn from one another. 
Second, shared knowing refers to social integration. By enrolling students in the same 
courses, they come know one another more quickly, in a way that is part of the academic 
experience. Students construct knowledge together, which promotes cognitive 
development. The students are both socially and academically involved. Third, shared 
responsibility exists, because in learning communities, students are responsible for one 
another during the process of gaining knowledge. They collaborate in groups and depend on 
one another, and their so-called educational citizenship (Pascarella & Terenzini, 2005, p. 
423) implies perceived responsibility for students’ own learning processes and those of 
their fellow students (Tinto, 1997, 2000). A key element of learning communities is the 
entwining of social and academic activities. The shared educational context stimulates 
students’ academic and social involvement, and it connects them as learners with their 
fellow students, which should result in an investment of time and effort in their own learning 
process (Tinto, 1997, 1998). Broadly defined, learning communities are intentionally 
formed groups of students who get to know one another and feel as if they belong together 
(Smith, MacGregor, Matthews, & Gabelnick, 2004; Tinto, 2000). Various learning 
communities exist, including curricular (i.e., co-enrollment in interdisciplinary courses with a 
central theme), student-type (tailoring to a specific group, such as excellence), living-
learning (on-campus), and classroom (students collaborate and interact in their group and 
with teachers, as in “Freshmen Interest Groups”) forms (Lenning & Ebbers, 1999; 
MacGregor, Smith, Matthews, & Gabelnick, 1997; Smith et al., 2004).  
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Seminars 
Seminars, increasingly implemented since the late 1980s, are interactive courses in which 
students learn within a small peer group and meet the teacher during class at regularly 
scheduled time slots. Seminars vary across institutions in terms of their content, contact 
hours, structure, and study load. They might be offered to all students, or they could be 
specific to a group of students, such as those at risk of failure (e.g., Pascarella & Terenzini, 
2005). In general, students receive information about several topics that vary by seminar 
type but often entail important skills for academic success. Similar to other types of small 
group teaching, seminars aim to enhance study success by fostering academic and social 
interactions through the creation of a peer group (e.g., Hatch & Bohlig, 2016; Tinto, 1993).  

Mentor groups 
Mentor groups fall somewhere in between learning communities and seminars. In groups of 
12–14 people, students learn interactively about academic and study skills. They discuss 
and collaborate on assignments and meet their mentor or teacher during weekly classes. 
Because they encourage the same fellow students and teacher every week, they likely get 
to know one another better than they do other students. This result is similar to learning 
communities, though in this case, students have fewer contact hours and fewer possibilities 
to collaborate. In terms of content, mentor groups are similar to seminars, in that the 
mentor group is a general course about specific topics, and students meet with the teacher 
during class. 

Contextual background and research procedure 

Learning communities and mentor groups 
In 2012, the government and universities in the Netherlands entered into performance 
agreements in an effort to enhance the quality of education and student performance 
(Dutch Inspectorate of Education, 2011; OCW, 2007, 2015; Te Winkel & Juist, 2012). 
Consistent with these agreements, several educational innovations were implemented. For 
example, at the university in the northern Netherlands, learning communities have arisen in 
several educational programs, gradually replacing mentor groups. A key element of learning 
communities is community building, through the formation of relatively small and stable 
groups of 12–14 students, such that first-year students complete the same courses 
throughout their first semester. In the mentor groups, students previously met only during a 
weekly meeting. In the first semester, all programs focus on basic knowledge of the 
discipline, with introductory courses. The idea behind this replacement of mentor groups 
with learning communities is that social and academic interactions increase and enhance 
study success when students meet and collaborate more frequently with the same group of 
peers. 

In 2013–2014, the psychology program implemented learning communities, revolving 
around an Academic Skills course, with weekly mandatory group meetings that focus on 
academic writing, critical thinking, study behaviors, career preparation, and 
professionalization. A mentor teaches the course and conducts feedback meetings with 
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students to discuss, among other things, their study progress. The meetings generally 
encourage trusting relationships, because they allow for discussions of both academic and 
personal challenges and circumstances. In the sociology program, learning communities 
also can revolve around a study skills course, with one weekly, mandatory meeting. This 
course is supervised by a work group supervisor. Although extracurricular activities are not 
formally part of the program, they can be organized by either the students or the mentor. 
After the first semester, students in these learning communities see one another during 
meetings of their work groups, but the composition of their peer group changes for their 
other courses. During this same period, the pedagogical science program chose to retain its 
existing mentor groups, rather than switching to learning communities. These mentor 
groups rely on an assigned, fixed mentor, who supervises weekly, mandatory meetings 
during the first three blocks of the first year. These meetings cover academic writing, 
presentations, discussions, and exam preparation. In total, psychology and sociology 
maintained 30 learning communities, and pedagogical sciences ran 18 mentor groups, all 
with group sizes of 12–13 students, during the focal academic year. 

In accordance with the regulations of the Central Committee on Research Involving 
Human Subjects (CCMO) in the Netherlands, the ethical committee of the departments 
responsible for the degree programs approved the current study, with the conditions that 
the data would be processed anonymously and that the students gave informed consent 
regarding their participation and the release of centrally registered study results. Five weeks 
before the start of the data collection, during the first meetings of their academic skills 
(psychology) or ‘study work groups’ (‘studiewerkgroepen’; sociology) or their mentor groups 
(pedagogical sciences), all first-year students were informed about the research project by 
the researcher or teachers. In line with the approval obtained from the ethical committee, 
students were informed about the aims of the research, the procedure, and the anonymous 
data storage in advance, and participation was voluntary. Students also received written 
information and were asked to provide informed consent to participate in the study and 
allow their centrally registered academic results to be gathered. Participants could ask to 
delete their data afterward when they participated for credits. Background information 
about the students' age, gender, and prior achievement were obtained from the central 
university administration. The central administration requested participants’ consent that 
the author could use this information. As an indicator of prior achievement, this thesis used 
secondary school exam grades on three mandatory, core subjects: Dutch language and 
literacy, English language and literacy, and math. The results would be the same if they 
included all exam subjects (Severiens et al., 2011). The minimum entrance requirement for 
the focal university was a 5.5 overall average exam grade in secondary school, on a scale 
from 1 to 10. 
 The academic year comprises four blocks of seven weeks each, followed by two exam 
weeks in each case. Every semester consists of two blocks. Survey and social network data 
were collected four times annually, near the end of each block. The surveys were provided 
in Dutch, and the completion time ranged from 20 to 30 minutes. Students could fill out the 
surveys either at home or during group meetings. Differences in the data collection 
methods arose from the various possibilities associated with each educational program for 
integrating the research into the teaching program. Students in mentor groups filled out the 
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online survey and social network survey at home, after receiving the survey link by email. 
Students in learning communities filled out either a paper-and-pencil survey during one of 
their class meetings; afterward, they completed the online social network survey at home or 
at the faculty or they completed an online survey and social network survey during class. 
Students were rewarded for their participation either with extra credit or a monetary reward.  

Seminars 
Germany has undertaken similar initiatives to improve higher education study success 
rates. Many innovations stem from an institutional funding program of federal and state 
governments, namely, the “Quality Pact for Teaching.” Among other changes, universities 
have reformed their curricula and start with mentor and tutor programs, out of the 
increasing recognition that study success depends not only on individual abilities and study 
behavior but also on the social environment (Heublein, 2014). One large university in 
Germany includes seminars in its program, along with mandatory courses. In seminars, 
which accompany lectures, students can learn interactively with their peers and become 
academically and socially engaged while deepening their knowledge.  

The survey and social network data were collected in 30 seminars, conducted in 
parallel with the students’ large group lectures. The average seminar includes 24 
participating students (SD = 7) over the course of three semesters (Fall 2013/2014, 
Summer 2014, and Fall 2014/2015). The academic year is divided into the Winter 
semester, running from October 1 until March 31, and the Summer semester, from April 1 
until September 30. The data were assessed at three points. The first assessment was 
during the third or fourth week of the semester (summer and winter); the second 
assessment took place during week 8 or 9 (summer) or week 12 or 13 (winter); and the 
third assessment occurred during week 13 or 14 (summer) or during week 15 (winter), 
which is also the week before the module exam. For the study described in Chapter 5, the 
final measurement point was excluded, because these measures were unrelated to the 
research questions. All students in the seminar were asked to participate in a study of 
collaborative networks in a university context. Either the seminar instructors or a research 
assistant explained the completely voluntary participation, data protection, and anonymity. 
The survey text also emphasized the anonymity of the data processing and informed 
participants of the importance of this anonymity with regard to their fellow students. The 
instructions further requested that students only include people in their answers who were 
present in the group. When students confirmed their participation, they provided their 
student code and alias on a separate list, to ensure consistency across measurement 
points. This procedure supports the anonymous collection of social network data. While 
completing the paper-and-pencil survey during class, each participant posted this alias in 
front of him or her, so fellow students could see the alias of others. The assessments of 
survey and social network data took between 15 and 20 minutes, and the questions were 
provided in German. Finally, students could write down their e-mail address on a separate 
list if they wanted to receive information about the study results. 
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Appendix A2 
Measurement information 

Table A1.  Psychometric information of the scales used in the Netherlands 

2013-2014 Psychometric information    Mea-
sure-
ment4 

Chptr 

 Factor 
loading1 

M SD Min Max α   

Survey (scales)        
Background characteristics      T1 2;3 
Age (in years)  19.34 1.98 17 43    
Prior achievement (high 
school grades)  6.67 0.57 5.33 8.33   2;3;4 

Family capital         
Educational level 
parents/siblings 

      T1 4 

Current living       T1 4 
Financial support from 
parents, carers, family 

      T1 4 

Peer capital         
Peer consideration 
(provided)2 

 3.86 0.47 1.80 5.00 .75 T2 2 

During this study year, I 
provided help to my fellow 
students if they had study-
related problems. 

.522 

     

  

I take my fellow students’ 
well-being into account. 

.797        

I am interested in the opinion 
of my fellow students. 

.769        

I am willing to listen to my 
fellow students if they have 
problems. 

.736 
     

  

During this study year, I am 
willing to help my fellow 
students whenever needed. 

.686 
     

  

Peer interaction/support 
(provided and received) 

 3.89 0.47 1.38 5.00 .83 T2 3;4 

Fellow students ask me to 
discuss study business. 

.620       

Fellow students listen to my 
comments. 

.664       

I work well with fellow 
students. 

.721       

I learn from my fellow 
students through discussion, 
collaboration, etc. 

.703 
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2013-2014 Psychometric information    Mea-
sure-
ment4 

Chptr 

 Factor 
loading1 

M SD Min Max α   

I take my fellow students’ 
well-being into account. .703        

I am interested in the opinion 
of my fellow students. .735        

I am willing to listen to my 
fellow students if they have 
problems. 

.646      
  

During this study year, I am 
willing to help my fellow 
students whenever needed. 

.611      
  

Nominations         
Preference for collaboration3  10.33 4.25 0 21  T2 4 
Help or advice seeking3  8.64 4.63 0 20  T2 4 
Friendship3  6.07 3.66 0 18  T2 4 
Faculty capital         
Faculty interaction/support  3.71 0.60 1.40 5.00 .75 T2 3;4 
My mentor asks me enough 
about my studies. .799        

The mentor or study advisor 
is available to me. .742        

Contact with the mentor 
positively influences my 
academic performance. 

.576      
  

The mentor is interested in 
my studies. .858        

Teachers take the time to 
answer my questions (e.g., 
after lectures). 

.554      
  

Expectancy/Self-efficacy 
(MSLQ)         

Self-efficacy and control for 
learning  3.41 0.43 2.13 4.86 .70 T2 2;3;4;6 

I think I will get good grades 
this block. .653        

I am confident I can learn the 
basic concepts taught in a 
course. 

.551      
  

I am confident I can 
understand the most complex 
material. 

.691      
  

If I try hard enough, then I will 
understand the study 
material. 

.521      
  

I am sure I can do an 
excellent job on the 
assignments and tests during 
this block. 

.679      
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2013-2014 Psychometric information    Mea-
sure-
ment4 

Chptr 

 Factor 
loading1 

M SD Min Max α   

If I don’t understand the 
course material, it is because 
I did not try hard enough. 

.293      
  

Compared to my fellow 
students in the learning 
community, I expect to do 
well in this program. 

.605      

  

My study skills are excellent 
compared to others in the 
learning community. 

.494      
  

Value (MSLQ)  3.97 0.42 1.67 5.00 .77 T2 2 
I prefer study material that is 
challenging so I can learn 
new things. 

.623      
  

If I study in appropriate ways 
then I am able to learn the 
material required in this 
program. 

.571      

  

I think I am capable of 
applying what I have learned 
to other subjects. 

.469      
  

It is important for me to learn 
the course material. .597        

I prefer course material that 
arouses my curiosity even if it 
is difficult to learn. 

.637      
  

I am very interested in the 
content area of this study. .748        

The most satisfying for me is 
trying to understand the 
course material as thoroughly 
as possible. 

.589      

  

I think the course material is 
useful to learn. .611        

I will choose a course that I 
can learn from, even if a good 
grade is not guaranteed. 

.479      
  

Affect (MSLQ)  2.85 0.75 1.00 4.80 .77 T2 2 
When I take a test I think 
about how poorly I am doing 
compared to other students. 

.775      
  

When I take a test I think 
about items on parts of the 
test I cannot answer. 

.769      
  

When I take a test, I think of 
the consequence of failing. .726        

I have an uneasy, upset 
feeling when I take a test. .805        
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2013-2014 Psychometric information    Mea-
sure-
ment4 

Chptr 

 Factor 
loading1 

M SD Min Max α   

I want to do well in this study, 
because it is important to 
show my ability to my family, 
friends, mentor, etc. 

.517     

   

Time management         
Time spent on self-study  16.64 7.97    T1 2 
Time spent on social media  7.29 5.74    T1 2 
Study skills (MSLQ)  3.37 0.58 1.80 4.90 .77 T2 2 
When I study for an exam, I 
practice saying the material 
to myself over and over. 

.608     
   

When I study for an exam, I 
write a brief overview of the 
main ideas from the reading 
material and the concepts 
from the lectures. 

.475     

   

During lectures I often miss 
important points because I'm 
thinking of other things 
(recode). 

.586     

   

If I get confused taking notes 
during lectures, I make sure 
to sort it out afterwards. 

.573     
   

When I study the reading 
material for this course, I 
outline the material to help 
me organize my thoughts. 

.405     

   

When I study for this course, I 
go through the readings and 
my notes and try to find the 
most important ideas. 

.564     

   

I make sure to keep up with 
the weekly readings and 
assignments for this course. 

.648     
   

I attend class regularly, even 
if these are not mandatory. .634        

I often feel so lazy or bored 
when I study for this class 
that I quit before I finish what 
I planned to do (recode). 

.567     

   

Even when course materials 
are dull and uninteresting, I 
manage to keep working until 
I finish. 

.627     

   

Satisfaction with program  4.23 0.84 1.00 5.00 .82 T2 2 
I'm happy with my choice of 
degree program. .920        

I'm thinking about starting 
another degree program. .920        
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2013-2014 Psychometric information    Mea-
sure-
ment4 

Chptr 

 Factor 
loading1 

M SD Min Max α   

Faculty climate  3.80 0.48 1.38 5.00 .78 T2 2 
The mentor or study advisor 
is available to me. 
 

.420     
   

Contact with the mentor 
positively influences my 
academic performance. 

.355     
   

Fellow students ask me to 
discuss study business. .631        

Fellow students listen to my 
comments. .711        

I work well with fellow 
students. .731        

I like the atmosphere here. .732        
I like going to the faculty. .652        
I learn from my fellow 
students through discussion, 
collaboration, etc. 

.746     
   

Study success (weighted 
average mark)4         

Early study success (Fall 
semester)5  6.38 1.41 0.63 8.90  T2 2;3;64 

Study success (Spring 
semester)  5.37 2.09 0.00 8.61    

Study success (After one 
year)  5.75 1.69 0.32 8.54  T4 4 

Note. N = 407; original non-imputed dataset 
1 Factor loadings for principal components analysis with Varimax rotation; the components are 
separately extracted for Table A1 and A2. 
2 Peer consideration (provided peer support) is combined with peer interaction/received peer 
support in Chapters 3 and 4 as indicator of peer capital in the peer network. 
3 Count variable derived from social network questions as an indicator of access to peer capital, that 
is, the number of possible helper/advisors, preferred collaborators, and friends. 
4  Measurements: T1 (September/October 2013), T2 (November/January 2013), and T4 (May/June 
2014). 
5 Study success in semester 1 functions as an actor attribute for academic capabilities in Chapter 6.  
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Table A2. Psychometric information of the scales used in Germany (Chapter 5) 

2013-2015 
Survey (scales) 

Psychometric 
information 

   Measure-
ment3 

 Factor 
loading 

M SD Min Max α  

Cognitions        
Self-perceived popularity in 
academic support networks1 

 3.26 0.59 1.00 5.00 .75 T2 

I think my fellow students in this 
course would contact me in case 
they have an academic problem 
(question on exam preparation or a 
presentation). 

.749       

I think my fellow students in this 
course believe I could give them 
good advice in case they have a 
problem. 

.798       

I think many of my fellow students 
like working with me. 

.672       

I think my fellow students reckon I 
am competent. 

.790       

Self-perceived popularity in social 
support networks1 

 3.51 0.59 1.00 5.00 .86 T2 

I can imagine that my fellow 
students in this course like me. 

.916       

I think my fellow students in this 
course think I am nice. 

.928       

I think many of my fellow students 
like me. 

.799       

Academic self-efficacy1  3.81 0.53 1.33 5.00 .77 T2 
Regarding my studies, I am able to 
deal with difficult situations and 
requirements, if I make an effort. 

.689       

I find it easy to understand new 
contents/topics in my studies. 

.686       

When I am supposed to talk about 
a difficult subject in front of the 
seminar group, I think I can do it.  

.718       

Even if I was sick for a longer period 
of time, I can still achieve a good 
outcome in my studies. 

.699       

Even if the instructor doubts my 
competence, I am still sure I will 
effect good performance. 

.691       

I am sure that I can still achieve my 
desired outcome in case I got a bad 
grade. 

.582       

Growth mindsets (T1/T2)2  3.51 0.55 1.70 5.00 .76 T1 or T2 
No matter who someone is, one 
can always work on his her talent 
and change it. 

.633       
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2013-2015 
Survey (scales) 

Psychometric 
information 

   Measure-
ment3 

 Factor 
loading 

M SD Min Max α  

*In order to be good in different 
subjects at school or at university, 
one needs to be intelligent (fixed; 
R). 

.198       

*Some pupils or students will never 
be good in certain subjects, even if 
they try hard (fixed; R). 

.532       

*Some pupils or students cannot 
effect good performance in any 
subject (fixed, R). 

.348       

*To be honest, one cannot truly 
change how much talent someone 
has (fixed, R). 

.742       

One can change someone’s 
intelligence significantly. 

.343       

*Everyone has a certain amount of 
talent, and there isn’t anything one 
can truly change about that (fixed, 
R). 

.656       

*Talent in a certain field is 
something one cannot change very 
much (fixed, R). 

.690       

Everyone who works hard could 
belong to the best in class or in a 
semester. 

.503       

I think someone can change the 
basic level of one’s talent 
significantly. 

.718       

Social network questions        
Actual popularity in academic 
support networks T1 

 3.09 1.83 0 9.50 .80  

Actual popularity in academic 
support networks T2 

 3.23 2.03 0 11.50 .78  

Help or advice seeking 
Preference for collaboration 

       

Actual popularity in social support 
networks T1 

 0.77 0.96 0 5.50 .79  

Actual popularity in social support 
networks T2 

 0.95 1.01 0 6.00 .70  

Discussing personal issues 
Friendship 

       

Note. N = 580; original non-imputed dataset 
1 For participants in Fall 2013/2014, measures of self-efficacy and perceived popularity in academic 
support and social support networks were not obtained in the first assessment, resulting in a high 
percentage of missing values on these variables in the overall sample (~60%). Accordingly, we 
excluded these measures from the analysis. 
2 Growth mindsets were assessed at T1 or at T2 for students who were not present at the first 
assessment. Because mindsets are assumed to be stable over time and the descriptive statistics 
were almost identical, the measurements of T1 and T2 were combined into one score. 
3 T1 is at the start of the semester; T2 at the mid-term of the semester; T3 at the end of the 
semester. 



Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017Processed on: 13-4-2017

509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer509384-L-sub01-bw-Brouwer

   

173 

 

 

 

 

N 

Nederlandse samenvatting  
Summary in Dutch 

Inleiding 
De laatste decennia is het aantal studenten binnen het hoger onderwijs toegenomen wat 
geleid heeft tot meer diversiteit in achtergrondkenmerken, opleidingsniveau en behoeften 
van de studenten (Beerkens-Soo & Vossensteyn, 2009; OECD, 2012a, 2014). Een relatief 
hoog aantal studenten blijkt moeite te hebben om aan de academische eisen te voldoen en 
loopt studievertraging op (Inspectie van Onderwijs [Dutch Inspectorate of Education], 2014) 
waardoor ze pas later de arbeidsmarkt kunnen betreden. Dit wordt gezien als een 
maatschappelijk probleem vanwege de hogere kosten voor de student, de 
onderwijsinstelling en de overheid (Beerkens-Soo & Vossensteyn, 2009; Heublein, 2014; 
Inspectie van Onderwijs [Dutch Inspectorate of Education], 2014). Aanpassingsmoeilijkheden 
in academisch en sociaal opzicht zijn risicofactoren voor vroegtijdig falen. Naast de 
aanpassing aan de universitaire leeromgeving is het voor de studenten een uitdaging om 
een nieuw sociaal netwerk op te bouwen wanneer ze beginnen op de universiteit (Christie, 
Munro & Fisher, 2004; Rausch & Hamilton, 2006).  

Kleinschalig groepsonderwijs lijkt studenten te ondersteunen in de gewenning aan de 
universiteit in zowel sociaal als academisch opzicht. In dit proefschrift is kleinschalig 
groepsonderwijs gedefinieerd als een studentgerichte en interactieve onderwijsvorm dat 
samenwerkend leren stimuleert binnen formele, dat wil zeggen door het instituut gevormde 
groepen, voor een bepaalde periode (bijvoorbeeld een semester of een jaar) en onder 
supervisie van een mentor of docent (Exley & Dennick, 2004; Johnson & Johnson, 1999; 
O’Donnell, 2006). Formele kleine groepen bestaan uit 12 tot 25 studenten, die gezamenlijk 
het grootste deel van hun onderwijs volgen; informele kleine groepen zijn spontaan 
ontstaan of zijn kleinere netwerken binnen de formele kleine groepen. Kleinschalig 
groepsonderwijs beoogt studenten te faciliteren in de relatievorming met medestudenten 
en met docenten en er wordt verwacht dat dit de studieresultaten bevordert (Hattie, 2009; 
Hotchkiss, Moore, & Pitts, 2006; O’Donnell, 2006). Niet alle studenten lijken echter te 
profiteren van deze benadering (Hockings, 2009). Eerdere onderzoeksbevindingen 
suggereren dat binnen kleinschalig groepsonderwijs lager presterende studenten niet in 
staat waren om relaties aan te gaan met hoger presterende studenten en docenten die 
potentieel konden bijdragen aan hun succes (Cleland, Arnold, & Chesser, 2005; Vaughan, 
Sanders, Crossley, O'Neill, & Wass, 2015). Dit roept de vraag op: Wat maakt kleinschalig 
groepsonderwijs effectief in de zin dat het studenten faciliteert in het voldoen aan de 
academische eisen?  

Van verschillende concepten wordt verondersteld dat deze een rol spelen binnen 
effectief kleinschalig groepsonderwijs: studentkenmerken (cognities, eerder behaalde 
prestaties), sociaal kapitaal en informele peernetwerken. Om relaties aan te gaan en om 
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studiesucces te behalen, lijken de volgende drie cognities een rol te spelen: zelfeffectiviteit, 
growth mind sets, zelfwaargenomen populariteit in het netwerk. Cognities verwijzen naar 
percepties of opvattingen over de ander of over het individu zelf (Higgins, 2000). Het lijkt 
van belang dat de student zelf gelooft in eigen kunnen (self-efficacy/ zelfeffectiviteit; 
Bandura, 1997), maar daarnaast gelooft dat inzet bijvoorbeeld door het vragen om hulp, 
bijdraagt aan studiesucces (growth mind sets; Dweck, 1999). Eerder behaalde 
studieresultaten kunnen deze cognities beïnvloeden (Bandura, 1977b; Usher & Pajares, 
2008), maar spelen ook een rol bij het opbouwen van informele peernetwerken en sociaal 
kapitaal. Sociaal kapitaal kan gezien worden als een overkoepelend begrip binnen effectief 
kleinschalig groepsonderwijs. Het betekent dat de studenten via hun relaties met 
medestudenten en docenten over verschillende hulpbronnen beschikken (bijvoorbeeld 
informatie, advies, emotionele steun) die hen helpen om academische doelen te behalen 
(Coleman, 1990a; Flap & Völker, 2004; Lin, 1999). Hierbij lijkt nog een cognitie een rol te 
spelen, namelijk in hoeverre studenten zelf inschatten of medestudenten hun om hulp 
zullen vragen, met ze willen samenwerken of als vrienden beschouwen. Deze 
zelfwaargenomen populariteit kan de werkelijke populariteit (ofwel binnenkomende 
nominaties van medestudenten) mediëren. Werkelijke populariteit kan een indicatie zijn 
voor integratie in het netwerk. De zelfwaargenomen populariteit wordt vaak over het hoofd 
gezien in sociaal netwerkonderzoek binnen hoger onderwijs, terwijl er meer inzicht kan 
worden verkregen in het tot stand komen van peernetwerken wanneer de eigen perceptie 
van de relaties wordt meegenomen (Kilduff, Tsai & Hanke, 2006; Kwon & Adler, 2004). 
Studenten binnen het hoger onderwijs moeten over het algemeen zelf het initiatief nemen 
in het opbouwen van relaties met hun medestudenten wanneer ze de studiestof 
bijvoorbeeld niet begrijpen of voor een opdracht moeten samenwerken. Het opbouwen van 
informele peernetwerken, namelijk spontaan gevormde netwerken van studenten 
onderling, kan beschouwd worden als sociaal kapitaal wanneer de medestudenten als 
hulpbronnen dienen. Binnen het kleinschalig groepsonderwijs zullen studenten elkaar snel 
leren kennen, doordat ze elkaar frequent ontmoeten (zie Wimmer & Lewis, 2010). 
Gedurende het eerste semester zullen de informele peernetwerken dan ook vooral worden 
gevormd binnen de eigen formele groep en wellicht in een latere fase ook buiten hun eigen 
groep.  

De centrale vraag in dit proefschrift is in welke mate en hoe eerder behaalde 
prestaties, cognities, sociaal kapitaal en informele peernetwerken aan elkaar zijn 
gerelateerd binnen formeel kleinschalig groepsonderwijs. De doelstellingen van dit 
proefschrift zijn drieledig. Ten eerste, onderzoeken hoe de drie concepten, namelijk 
studentkenmerken (eerder behaalde prestaties, cognities), sociaal kapitaal en studiesucces 
zich tot elkaar verhouden. Ten tweede, de bijdrage onderzoeken van academische 
capaciteiten (ontleend aan resultaten behaald in het voortgezet onderwijs) en cognities bij 
de relatievorming binnen informele peernetwerken. Ten derde, de bijdrage onderzoeken 
van kleinschalig groepsonderwijs aan de totstandkoming van informele peernetwerken. 
Kleinschalig groepsonderwijs is vanuit een sociaal kapitaal, peernetwerk en cognitief 
perspectief onderzocht. 
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Onderzoeksopzet 
De data die gebruikt zijn om de onderzoeksvragen van de empirische hoofdstukken te 
onderzoeken kwamen van twee grote dataverzamelingen. Longitudinale survey data en 
sociale netwerkdata zijn verzameld bij twee universiteiten in het noorden van Nederland en 
noordoosten van Duitsland. Beide universiteiten zijn onderzoeksuniversiteiten met 
ongeveer 30.000 studenten in 2014-2015. Het onderzoek in het Nederland is uitgevoerd 
bij drie eerstejaars bacheloropleidingen binnen de faculteit sociale wetenschappen: 
Nederlandstalige opleiding psychologie, sociologie en pedagogische wetenschappen. De 
steekproef bestond uit 407 voornamelijk Nederlandse studenten, die ingedeeld waren in 
één van de 30 leergemeenschappen (psychologie, sociologie) of 18 mentorgroepen 
(pedagogische wetenschappen). Er vonden vier meetmomenten plaats gedurende het 
eerste studiejaar in 2013-2014. Met deze data werd onderzocht of zelfeffectiviteit de 
relatie tussen sociaal kapitaal en studiesucces medieerde in leergemeenschappen en 
mentorgroepen als twee vormen van kleinschalig groepsonderwijs en in hoeverre dit 
afhankelijk was van eerdere behaalde studieprestaties. De sociale netwerken zijn 
geanalyseerd om de structurele dynamiek van informele peernetwerken te onderzoeken. 
Bovendien is met het sociale netwerkonderzoek in kaart gebracht in hoeverre de 
relatievorming afhangt van de cognitie zelfeffectiviteit en eerder behaalde prestaties. Dit 
werd gedaan binnen een deel van de steekproef: 95 studenten binnen 8 
leergemeenschappen. De dataverzameling in Duitsland richtte zich op growth mind sets, 
zelfeffectiviteit en zelfwaargenomen populariteit als determinanten van informele 
peernetwerken binnen seminargroepen. Het onderzoek in Duitsland is uitgevoerd bij de 
eerstejaars bacheloropleiding pedagogische wetenschappen en bij de eerstejaars master 
lerarenopleiding (tweejarige variant) binnen de faculteit sociale wetenschappen. De 
steekproef bestond uit 580 studenten binnen 30 seminargroepen. Er vonden drie 
meetmomenten plaats tijdens drie verschillende semesters in 2013-2015. 

Leergemeenschappen, mentorgroepen en seminars zijn vormen van kleinschalig 
groepsonderwijs die formeel zijn ingebed in het studieprogramma. Binnen de kleine 
groepen werken studenten met elkaar samen, helpen elkaar en doen groepsopdrachten 
(Hattie, 2009). De verschillen zijn dat binnen leergemeenschappen studenten met hun 
vaste groep alle colleges gezamenlijk volgen en daarbinnen samenwerken gedurende het 
eerste semester, terwijl studenten van de mentorgroep elkaar één keer per week 
ontmoeten tijdens de mentorgroepbijeenkomst. De mentor heeft in beide vormen een 
onderwijstaak, maar binnen de leergemeenschappen bij psychologie heeft de mentor ook 
een taak als coach. De mentor biedt namelijk individuele begeleiding aan de student tijdens 
de feedbackbijeenkomsten. In seminargroepen wordt nader ingegaan op het onderwerp dat 
tijdens de hoorcolleges is behandeld. De studenten binnen de seminargroepen ontmoeten 
elkaar met de vaste groep één keer per week onder begeleiding van een docent. De docent 
heeft uitsluitend een onderwijstaak, zoals de discussie bewaken, feedback geven of het 
onderwerp nader toelichten tijdens de bijeenkomst. 

De relaties tussen de studentkenmerken (cognities, eerder behaalde prestaties), 
sociaal kapitaal (inclusief interacties van de studenten met medestudenten en interacties 
met mentoren en/of docenten) en informele peernetwerken zijn onderzocht met 
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padanalyses in MPlus. Dit is een software voor het statistisch modelleren van de data 
(Muthén & Muthén, 1998-2012). De indegree centrality of de populariteit is de mate waarin 
de student genomineerd was door de medestudenten als een academische helper, 
gewenste samenwerkingspartner, gesprekspartner voor persoonlijke zaken en als vriend. 
Dit verwijst naar de actuele populariteit binnen academische hulp- en sociale 
hulpnetwerken. De indegree centrality scores zijn berekend met behulp van Uncinet en zijn 
als individuele scores meegenomen in de analyse. Ucinet is een software voor de analyse 
van sociale netwerkdata (Borgatti, Everett, & Freeman, 2002). In het laatste hoofdstuk is 
met analyses van longitudinale en complete sociale netwerken nagegaan hoe en welke 
relaties studenten met elkaar vormen en onderhouden gedurende het eerste studiejaar. 
Deze zogeheten stochastic actor-based modeling (SABM; Snijders, Van de Bunt, & Steglich, 
2010) is gedaan met behulp van het SIENA-software pakket in het statistisch programma R 
(SIENA; Simulation Investigation for Empirical Network Analysis; Ripley, Snijders, Boda, 
Vörös, & Preciado, 2016). Er is nagegaan in hoeverre het aangaan van relaties van 
studenten onderling binnen academische hulpnetwerken (hulp zoeken, voorkeur voor 
samenwerking) en sociale hulpnetwerken (vriendschap) elkaar beïnvloeden. Bovendien is 
nagegaan in hoeverre de relatievorming afhankelijk is van de netwerkstructuur, maar ook 
van het individuele prestatieniveau, zelfeffectiviteit en of studenten bij elkaar in de 
leergemeenschap zijn ingedeeld. Om nader te analyseren wat het effect is van het 
prestatieniveau op de kans op een relatie tussen twee studenten is een post-hoc analyse 
gedaan (ontleend aan Lomi, Snijders, Steglich, & Torló, 2011). 

Resultaten 
In hoofdstuk 2 stond de vraag centraal welke determinanten bijdragen aan vroeg 
studiesucces. Vroeg studiesucces is van belang om te onderzoeken, omdat succes in het 
eerste semester de kans vergroot op het succesvol en nominaal afronden van het eerste 
studiejaar (McKenzie, Gow, & Schweitzer, 2004). Gebaseerd op Walbergs (1984, 1986) 
onderwijsproductiviteitsmodel en de expectancy-value theorie (Pintrich & De Groot, 1990; 
Wigfield & Eccles, 1992) waren we vooral geïnteresseerd in hoe de psychosociale 
omgevingsfactoren zich verhouden tot factoren als studentkenmerken, studiegedrag, 
zelfeffectiviteit in de bijdrage aan vroeg studiesucces. De geoperationaliseerde variabelen 
ontleend aan de twee theoretische modellen verschaften inzicht in de studiesuccesfactoren 
en vormden samen het conceptuele model van het door ons uitgebreide 
onderwijsproductiviteitsmodel. Het oorspronkelijke onderwijsproductiviteitsmodel (Walberg, 
1984, 1986) richtte zich op het primair en secundair onderwijs en omvatte negen factoren, 
die verdeeld waren in drie groepen: (1) studentkenmerken en aanleg, welke omvatten 
eerder behaalde studieresultaten, leeftijd, en motivatie; (2) de psychosociale omgeving, 
welke omvatte de thuissituatie, de leeftijdsgenoten, de school, en massamedia (destijds 
televisie kijken) en de (3) kwantiteit en de kwaliteit van de instructie. Ook al was motivatie 
opgenomen in het onderwijsproductiviteitsmodel, de verwachting was door de uitbreiding 
van het onderwijsproductiviteitsmodel met concepten ontleend aan het theoretisch model 
van Pintrich en De Groot (1990), namelijk verwachtingen van eigen kunnen (zelfeffecti-
viteit), waardering en affect, meer inzicht zou worden verkregen in de determinanten van 
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vroeg studiesucces binnen het hoger onderwijs. De factoren zijn vertaald naar de hoger 
onderwijscontext. De psychosociale omgevingsfactoren waren geoperationaliseerd als 
opleidingsniveau van de ouders, de sfeer op de faculteit, steun aan medestudenten 
(‘omzien naar elkaar’) en het gebruik van sociale media. De kwantiteit van de instructie is 
vervangen door het aantal zelfstudie-uren en studievaardigheden en de kwaliteit van de 
instructie door de tevredenheid van de student met het studieprogramma. Leeftijd, 
behaalde resultaten in het voortgezet onderwijs, de psychosociale omgeving, tevredenheid 
met het studieprogramma en studievaardigheden droegen rechtstreeks bij aan vroeg 
studiesucces of indirect via zelfeffectiviteit of zelfstudie en vervolgens aan vroeg 
studiesucces. Eerder behaalde studieresultaten in het voortgezet onderwijs was de sterkste 
voorspeller van vroeg studiesucces. Steun geven aan medestudenten bevorderde 
zelfeffectiviteit, welke vervolgens bijdroeg aan vroeg studiesucces. 

Sociaal kapitaal binnen kleinschalig groepsonderwijs 
Hoofdstuk 3 ging in op de relatie tussen peerinteractie (peer interaction) en facultaire 
interactie (faculty interaction), zelfeffectiviteit en vroeg studiesucces binnen 
leergemeenschappen en mentorgroepen. Peerinteractie verwijst naar de beleefde interactie 
met medestudenten. Facultaire interactie verwijst naar de beleefde interactie van de 
student met de facultaire staf, zoals mentoren en docenten10. De leergemeenschappen en 
mentorgroepen zijn als twee vormen van kleinschalig groepsonderwijs empirisch met elkaar 
vergeleken. Zoals hierboven vermeld, is het belangrijkste verschil dat de studenten van de 
leergemeenschap elkaar zien tijdens alle onderwijsbijeenkomsten en daarbinnen met 
elkaar samenwerken. De mentor van de leergemeenschap heeft naast onderwijstaken ook 
de rol van coach, waarbij individuele begeleiding aan studenten wordt geboden tijdens de 
zogenaamde feedbackmeetings (psychologie). De studenten van de mentorgroepen hebben 
een keer per week een mentorgroepbijeenkomst en de mentor heeft vooral een 
onderwijstaak. De interacties van studenten onderling en met de mentor of docenten 
kunnen bijdragen aan het sociaal kapitaal wanneer het de studenten helpt in het behalen 
van hun academische doelen ofwel studiesucces (Coleman, 1990a; Flap & Völker, 2004; 
Lin, 1999). Uit de multiniveau-analyse bleek dat contacturen, peerinteractie en facultaire 
interactie een direct effect hadden op zelfeffectiviteit en zelfeffectiviteit vervolgens op 
studiesucces. Na toevoeging van zelfeffectiviteit aan het model met vroeg studiesucces als 
afhankelijke variabele was er geen rechtstreeks verband van facultaire interactie met vroeg 
studiesucces. Er is empirisch vergeleken in hoeverre de invloed van de peer- en facultaire 
interactie op zelfeffectiviteit verschilt voor leergemeenschappen en mentorgroepen. Het 
positieve effect van facultaire interactie op zelfeffectiviteit was sterker voor de 
leergemeenschappen dan voor de mentorgroepen. Er lijkt dan ook een belangrijke rol 

                                                             

10 In Brouwer et al. (2016a) hebben we de termen sociale en academische interactie gebruikt.  
In dit proefschrift is gekozen voor faculty interaction om interactie van studenten met mentoren 
en docenten te onderscheiden van de academische hulpnetwerken en sociale hulpnetwerken 
van studenten onderling.  
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weggelegd voor de docenten om de zelfeffectiviteit te bevorderen en daarmee het 
studiesucces. Ongeacht de vorm van kleinschalig onderwijs, bleek dat eerder behaalde 
studieresultaten en opgedane vaardigheden relatief sterk relateerden aan respectievelijk 
vroeg studiesucces en zelfeffectiviteit. Dit roept de vraag op of kleinschalig onderwijs voor 
sommige studenten een gunstiger effect heeft dan voor andere studenten afhankelijk van 
het prestatieniveau. In de volgende hoofdstukken is dit nader onderzocht. 

Hoofdstuk 4 ging in op de rol van verschillende vormen van sociaal kapitaal binnen 
kleinschalig groepsonderwijs. Uit onderzoek binnen het primair en het voortgezet onderwijs 
blijkt dat sociaal kapitaal bijdraagt aan studiesucces. In deze context betreft het sociaal 
kapitaal vaak de rol van de ouders (Cemalcilar & Gökşen, 2014; Dufur, Parcel, & Troutman, 
2013; Huang, 2009; Kao & Rutherford, 2007). Studenten in het hoger onderwijs kunnen 
hun sociaal kapitaal ontlenen aan verschillende bronnen: familie, facultaire staf (mentoren, 
docenten) en medestudenten (peers). Familiekapitaal is geoperationaliseerd als het al dan 
niet hebben van hoger opgeleide ouders, broers of zussen, het krijgen van financiële 
ondersteuning van familie en uitwonend zijn. Faculteitskapitaal verwijst naar ondersteuning 
van docenten en mentoren, terwijl peerkapitaal verwijst naar waargenomen steun van 
medestudenten, advies of hulp vragen, de voorkeur voor samenwerkingsrelaties en 
vriendschap. De resultaten (padanalyse) toonden aan dat familiekapitaal niet bijdroeg aan 
studiesucces, terwijl faculteits- en peerkapitaal indirect, via respectievelijk zelfeffectiviteit 
en vriendschap (als onderdeel van peerkapitaal), bijdroegen aan studiesucces.  

Een vraag die eveneens in hoofdstuk 4 nader werd onderzocht is of sociaal kapitaal 
verschillende effecten heeft voor verschillende groepen studenten wat betreft het 
prestatieniveau. Kleinschalig groepsonderwijs heeft de potentie om tegemoet te komen aan 
de behoeften van de heterogene studentenpopulatie door de interactie met medestudenten 
en docenten te faciliteren (Hockings, 2009; Te Winkel & Juist, 2012). Onderzoek laat geen 
eenduidig beeld zien wat betreft de gunstige effecten voor studenten met een verschillend 
prestatieniveau: soms profiteren juist de hoogpresteerders meer, soms de laagpresteerders 
en soms zijn er geen verschillen gevonden (Arcidiacono & Nicholson, 2005; Cleland et al., 
2005; Todres, Tsimtsiou, Sidhu, Stephenson, & Jones, 2012; Vaughan et al., 2015; 
Whannell & Whannell, 2014). Uit de multiniveau-analyse, beschreven in dit hoofdstuk, 
bleek dat de hoogpresteerders profiteren van hun vrienden in de zin dat het bijdraagt aan 
hun studiesucces, terwijl dit niet gold voor de laagpresteerders. Dit roept de vraag op of 
hoogpresteerders bevriend zijn met andere hoogpresteerders wat maakt dat ze zichzelf 
academisch kunnen verbeteren. De vorming en structuur van sociale en academische 
netwerken in kleinschalig groepsonderwijs is nader onderzocht in de studie beschreven in 
hoofdstuk 6, waarbij longitudinale sociale netwerkanalyses meer inzicht hierin verschaffen. 

Informele peernetwerken binnen kleinschalig groepsonderwijs 
In hoofdstuk 5 is gekeken naar de rol van cognities in informele peernetwerken binnen 
kleinschalig groepsonderwijs formeel ingebed in het onderwijsprogramma. Dit onderzoek is 
gedaan bij studenten die ingedeeld zijn in seminars bij een Duitse universiteit. De studie die 
in dit hoofdstuk is beschreven, richtte zich op de vraag in hoeverre cognities als 
zelfeffectiviteit, growth mind sets en de zelfperceptie van de populariteit binnen 
academische en sociale hulpnetwerken bijdragen aan de werkelijke populariteit in deze 
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netwerken. De populariteitsindex (indegree; binnenkomende relaties) is ontleend aan 
sociale netwerkdata, waarbij studenten elkaar nomineren als academische helpers en 
aangeven met welke medestudenten ze bij voorkeur willen samenwerken (academische 
hulpnetwerken). Verder konden studenten elkaar nomineren als hulpbronnen om 
persoonlijke zaken te delen en aangeven wie ze als hun vrienden beschouwden (sociale 
hulpnetwerken). Academische hulpnetwerken zijn studiegerelateerd, terwijl sociale 
hulpnetwerken gebaseerd zijn op affectie en sympathie. Bij growth mind sets gaat het erom 
in hoeverre individuen denken dat inspanning bijdraagt aan het veranderen van hun 
intellectuele capaciteiten, terwijl bij fixed mind sets individuen denken dat intellectuele 
capaciteiten stabiel en aangeboren zijn (Dweck, 1999). De resultaten lieten zien dat 
studenten met een growth mind sets-opvatting populairder waren binnen het academische 
hulpnetwerk, maar ook binnen het sociale hulpnetwerk dan studenten met fixed mind sets. 
Zelfeffectiviteit ofwel de inschatting van het eigen kunnen had effect op de mate waarin 
studenten zichzelf als populair beschouwden in beide netwerken, maar dit had vervolgens 
alleen effect op de werkelijke populariteit in academische hulpnetwerken. Cognities blijken 
dan ook bij te dragen aan de mate waarin studenten gevraagd worden voor het geven van 
academische hulp of om mee samen te werken. De populariteit op het eerste meetmoment 
heeft een versterkend effect op de populariteit in hetzelfde netwerk op het tweede 
meetmoment. Wanneer studenten populair zijn in de academische hulpnetwerken zijn ze 
op een daarop volgend moment ook populairder binnen de sociale hulpnetwerken, terwijl 
dit andersom niet het geval was. Dit is nader onderzocht in het volgende hoofdstuk, waarbij 
gebruik gemaakt werd van stochastic actor-based modeling. Deze methode stelde ons in 
staat om een genuanceerder beeld te krijgen van de onderlinge netwerkrelaties en in 
hoeverre deze relaties afhankelijk zijn van het individuele prestatieniveau en de cognitie 
zelfeffectiviteit.  

Hoofdstuk 6 richtte zich op de vraag in hoeverre het prestatieniveau van de studenten, 
zelfeffectiviteit en formeel kleinschalig groepsonderwijs bijdragen aan de totstandkoming 
van informele peernetwerken en hoe deze peernetwerken eruit zien. De informele 
peernetwerken bestaan uit academische hulpnetwerken en sociale hulpnetwerken. De 
academische hulpnetwerken verwijzen naar twee verschillende netwerken, namelijk hulp of 
advies vragen aan medestudenten en samenwerkingsvoorkeuren. De sociale 
hulpnetwerken bestaan uit de vriendschapsnetwerken. Twee onderzoekslijnen zijn relevant 
als theoretische onderbouwing van de assumptie wanneer peerinteractie bijdraagt aan 
studiesucces en daarmee deel uitmaakt van het sociaal kapitaal van de student. Ten eerste 
veronderstelt de interactionalistische theorie van Tinto (1993) dat studiesucces wordt 
bevorderd als de sociale en academische interactie in balans zijn. Ten tweede veronderstelt 
de constructivistische benadering van Vygotsky (1978) dat het leerproces of studiesucces 
wordt bevorderd als studenten samenwerken met een medestudent die net iets beter is 
dan hij of zijzelf. In dit hoofdstuk zetten we theoretisch uiteen waarom we verwachten dat 
het perspectief van Tinto of van Vygotsky opgaat wat betreft de peernetwerkontwikkeling 
binnen kleinschalig onderwijs. Uit eerder sociaal netwerkonderzoek bleek in zowel de 
academische als in de organisatiecontext dat mensen over het algemeen hechte 
(vriendschaps)relaties met iemand aangaan die gelijk aan hen is wat betreft 
achtergrondkenmerken, cognities en prestatieniveau (Flashman, 2012; McPherson, Smith-
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Lovin, & Cook, 2001). Dit zogenaamde homophily of gelijkheidsmechanisme voorkomt dat 
een relatie wordt gevormd met een beter presterende medestudent en dus worden 
netwerken vooral gevormd, in overeenstemming met Tinto’s idee van interactie tussen 
academische en sociale relaties. Ontleend aan Tinto (1993) veronderstelde de alignment 
hypothese dat studenten hulp vragen aan hun vrienden en de voorkeur geven om samen te 
werken met hun vrienden. Dit betekent dat de academische hulpnetwerken en 
vriendschapsnetwerken ‘aligned’ zijn. Ontleend aan Vygotsky (1978) veronderstelde de 
duality hypothese dat studenten hulp vragen aan hun medestudenten, maar niet aan hun 
gelijk presterende vrienden. Dit betekent dat de academische hulpnetwerken zich 
onafhankelijk ontwikkelen van de vriendschapsnetwerken. Met stochastic actor-based 
modeling is onderzocht hoe de netwerken tot stand kwamen en of de netwerken zich 
ontwikkelden zoals door Tinto en Vygotsky gesuggereerd werd als een optimale structuur 
voor het behalen van studiesucces. Uit de longitudinale netwerkanalyse bleek dat er steun 
was voor de alignment hypothese, namelijk dat studenten vooral hulp vragen aan hun gelijk 
presterende vrienden of bij voorkeur met hen samenwerken. Andersom gold dat wanneer 
studenten de voorkeur aangaven om met elkaar samen te werken, de kans groter was dat 
ze bevriend waren.  

Hoger onderwijsstudenten moeten zelf het initiatief nemen in het benaderen van hun 
hulpbronnen. In hoofdstuk 6 bleek dat vooral de hoger presterende studenten meer relaties 
aangaan met hun medestudenten in alle netwerken en dan vooral met eveneens hoger 
presterende studenten, terwijl de lager presterende studenten hun hulpbronnen zoeken bij 
andere lager presterende studenten, maar ook in mindere mate. Zelfeffectiviteit speelde 
geen rol bij de relatievorming binnen de peernetwerken. De leergemeenschappen lijken de 
relatievorming binnen de informele peernetwerken wel te bevorderen. Uit de beschrijvende 
resultaten van hoofdstuk 6 (Tabel 6-1) bleek dat de kans ongeveer tien keer groter was dat 
een student een relatie aanging met een bepaalde medestudent binnen de eigen 
leergemeenschap dan met een bepaalde medestudent van een andere leergemeenschap. 
Met andere woorden: de dichtheid van de netwerken binnen de leergemeenschap was 
ongeveer tien keer hoger dan die van de netwerken buiten de leergemeenschappen, maar 
binnen het studieprogramma. De leergemeenschappen lijken vooral bij te dragen aan de 
totstandkoming van academische en vriendschapsrelaties in het eerste semester. 
Gedurende het eerste studiejaar bleef de voorkeur voor samenwerking vooral binnen de 
eigen groep bestaan. Er was geen significante verandering van relatief meer 
vriendschappen en hulprelaties binnen of buiten de groep van het eerste naar het tweede 
semester. Tabel N1 laat een overzicht zien van de belangrijkste bevindingen in dit 
proefschrift en waarop de conclusies gebaseerd zijn. 
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Tabel N1. Overzicht van de belangrijkste resultaten per hoofdstuk 
 

Hfdst Onderwerp Belangrijkste 
onderzoeksvragen 

Belangrijkste bevindingen 

2 Determinanten van vroeg 
studiesucces in het hoger 
onderwijs. 

Welke factoren dragen bij aan 
vroeg studiesucces en op 
welke manier?  

Steun aan medestudenten 
bevorderde zelfeffectiviteit, 
welke vervolgens bijdroeg aan 
vroeg studiesucces. 
Eerder behaalde 
studieresultaten in het 
voortgezet onderwijs was de 
sterkste voorspeller van vroeg 
studiesucces. 

3 Het belang van kleinschalig 
onderwijs 
(leergemeenschappen versus 
mentorgroepen) voor 
peerinteractie  en facultaire 
interactie (student-
mentor/docent), zelfeffectiviteit 
en vroeg studiesucces. 

In welke mate zijn 
peerinteractie en facultaire 
interactie gerelateerd aan 
zelfeffectiviteit en vroeg 
studiesucces? 
Verschillen deze relaties voor 
leergemeenschappen en 
mentorgroepen?  

Peerinteractie en facultaire 
interactie en contacturen 
hadden een direct positief 
effect op zelfeffectiviteit en 
zelfeffectiviteit vervolgens op 
studiesucces. 
Het positieve effect van 
facultaire interactie op 
zelfeffectiviteit was sterker 
voor de leergemeenschappen 
dan voor de mentorgroepen. 

4 De invloed van sociaal kapitaal 
op zelfeffectiviteit en 
studiesucces in kleinschalig 
onderwijs 
(leergemeenschappen en 
mentorgroepen). 

In welke mate en hoe zijn 
verschillende dimensies van 
sociaal kapitaal (familie, peer, 
faculteit) gerelateerd aan 
zelfeffectiviteit en vervolgens 
aan studiesucces aan het 
eind van het eerste 
studiejaar?  
In hoeverre wordt het 
opbouwen van sociaal 
kapitaal bepaald door het 
individuele prestatieniveau?  

In tegenstelling tot 
familiekapitaal, droeg 
faculteits- en peerkapitaal 
indirect, via respectievelijk 
zelfeffectiviteit en vriendschap 
(als onderdeel van 
peerkapitaal), bij aan 
studiesucces.  
In vergelijking met de 
laagpresteerders, hadden de 
vrienden van 
hoogpresteerders een positief 
effect op hun studieresultaten. 

5 De rol van cognities op 
peernetwerken binnen 
kleinschalig onderwijs 
(seminars). 

In welke mate en hoe 
relateren zelfeffectiviteit, 
growth mind sets en 
zelfwaargenomen populariteit 
in academische en sociale 
hulpnetwerken aan de 
werkelijke populariteit 
(binnenkomende 
peernominaties) in beide 
peernetwerken? 
 
 

Een growth mind sets-
opvatting droeg positief bij aan 
de populariteit binnen het 
academische en sociale 
hulpnetwerk.  
Zelfeffectiviteit droeg positief 
bij aan de populariteit in het 
academische hulpnetwerk 
door zelfwaargenomen 
populariteit in dit netwerk. 
Populariteit in het 
academische hulpnetwerk op 
het eerste meetmoment droeg 
bij aan populariteit in het 
sociale hulpnetwerk op het 
volgende moment, terwijl dit 
andersom niet gold. 
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Hfdst Onderwerp Belangrijkste 
onderzoeksvragen 

Belangrijkste bevindingen 

6 De invloed van prestatieniveau, 
zelfeffectiviteit en kleinschalig 
onderwijs 
(leergemeenschappen) op 
peernetwerkdynamieken. 

Met wie van hun 
medestudenten gaan 
studenten een relatie aan 
voor academische en sociale 
(vriendschappelijke) steun 
binnen of buiten hun 
leergemeenschap gedurende 
het eerste studiejaar? 
In hoeverre is deze 
relatievorming binnen de 
informele peernetwerken 
afhankelijk van het 
individuele prestatieniveau en 
zelfeffectiviteit?  
In hoeverre draagt de indeling 
in leergemeenschappen bij 
aan relatievorming?  

Studenten vroegen vooral hulp 
aan hun gelijk presterende 
vrienden of wilden bij voorkeur 
met hen samenwerken. 
Andersom gold dat wanneer 
studenten de voorkeur 
aangaven om met elkaar 
samen te werken, de kans 
groter was dat ze bevriend 
waren.  
Hoger presterende studenten 
hadden meer academische en 
vriendschapsrelaties en vooral 
met hoger presterende 
studenten. Lager presterende 
studenten hadden vooral 
relaties met andere lager 
presterende studenten.  
De leergemeenschappen lijken 
vooral bij te dragen aan de 
totstandkoming van 
academische en 
vriendschapsrelaties in het 
eerste semester en vormen 
dan hechte subgroepen 
binnen het studieprogramma. 

 
 

Algemene conclusies  
Dit proefschrift richtte zich op de interactie van studentkenmerken, sociaal kapitaal en 
informele peernetwerken binnen kleinschalig groepsonderwijs. Het eerste doel van het 
proefschrift was om de relaties te onderzoeken van cognities (zelfeffectiviteit, growth mind 
sets, zelfwaargenomen populariteit), sociaal kapitaal en studiesucces. Wat betreft de relatie 
tussen alle concepten bleek dat de cognitie zelfeffectiviteit vooral een mediërende 
variabele was tussen sociaal kapitaal en (vroeg) studiesucces. Als de student interacteerde 
met anderen en hulp gaf aan anderen (‘omziet naar anderen’) dan verhoogde dit de mate 
van zelfeffectiviteit, welke vervolgens bijdroeg aan studiesucces in het eerste semester 
(hoofdstuk 2), maar dit gold ook wanneer anderen interacteren met de desbetreffende 
student, dat wil zeggen zowel hulp geven als krijgen (hoofdstuk 3). In tegenstelling tot steun 
van de familie, bleek steun van de docenten en mentoren (faculty kapitaal) de mate van 
zelfeffectiviteit te bevorderen en vervolgens studiesucces (hoofdstuk 4). Dezelfde cross-
sectionele analyse liet zien dat hulp zoeken, de voorkeur om samen te werken en steun van 
medestudenten bijdragen aan het vormen van vriendschappen (peerkapitaal of sociaal 
kapitaal ontleend aan medestudenten) en niet aan zelfeffectiviteit. De vriendschappen 
dragen vervolgens bij aan studiesucces in het eerste semester. Studiesucces aan het eind 
van het eerste semester voorspelt in sterke mate het studiesucces aan het eind van het 
jaar. In hoofdstuk 4 viel op dat wanneer andere variabelen van peerkapitaal (hulp zoeken, 
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samenwerkingsvoorkeuren, vriendschappen) werden toegevoegd aan het model dat steun 
van medestudenten onderling niet meer bijdroeg aan zelfeffectiviteit en vervolgens op 
studiesucces (zoals in hoofdstuk 2 en 3). Blijkbaar is het aantal vrienden belangrijker voor 
het bevorderen van studiesucces, maar dit roept de vraag op of de vriendschapsvorming 
onder andere afhankelijk is van de academische capaciteiten (prestatieniveau) en de 
cognities van de student zelf en van de vrienden en in hoeverre vriendschappen en 
academische relaties elkaar beïnvloeden. 

Het tweede doel was dan ook om onderzoek te doen naar het effect van academische 
capaciteiten en cognities op het aangaan van relaties binnen de informele peernetwerken, 
d.w.z. hulp zoeken, voorkeur voor samenwerking en vriendschap. Zelfeffectiviteit was niet 
alleen een mediërende factor tussen sociaal kapitaal en studiesucces, maar speelde ook 
een rol bij de perceptie van de eigen populariteit in de informele peernetwerken, hetgeen 
vervolgens bijdroeg aan de werkelijke populariteit in de academische hulpnetwerken. Deze 
indirecte invloed van zelfeffectiviteit impliceert dat studenten met een hoge mate van 
zelfeffectiviteit vaker om academische hulp gevraagd worden of gewenst zijn als 
samenwerkingspartners, maar alleen wanneer ze zichzelf als populair beschouwen in het 
academisch hulpnetwerk. Growth mind sets hadden een directe invloed op de populariteit 
in het peernetwerk: wanneer een student gelooft dat intellectuele capaciteiten kunnen 
toenemen door inspanning, maakt dit optimisch perspectief hem of haar niet alleen 
aantrekkelijk binnen academische hulpnetwerken, maar ook binnen het sociale 
hulpnetwerk. Wanneer we met specifieke methoden zoals de stochastic actor-based 
modeling nader inzoomden op de rol van zelfeffectiviteit op het aangaan en veranderen van 
relaties binnen de informele peernetwerken dan bleek er geen effect voor zelfeffectiviteit, 
maar wel voor academische capaciteiten ontleend aan eerder behaalde studieresultaten. 
Uit de netwerkanalyses van de complete sociale netwerken bleek dat hoger presterende 
studenten meer academische en vriendschapsrelaties aangingen en vooral met hoger 
presterende studenten. Lager presterende studenten gingen eveneens vooral relaties aan 
met andere lager presterende studenten. Studenten vroegen vooral hulp aan hun gelijk 
presterende vrienden of wilden bij voorkeur met hen samenwerken. Andersom gold dat 
wanneer studenten de voorkeur aangaven om met elkaar samen te werken, de kans groter 
was dat ze bevriend waren.  

Het derde doel was om zicht te krijgen op de bijdrage van de formele indeling in kleine 
groepen bij het vormen van informele peernetwerken. De leergemeenschappen vormden 
hechte subgroepen binnen het studieprogramma: de dichtheid van de netwerken binnen de 
leergemeenschappen was een factor tien hoger dan de dichtheid van de netwerken tussen 
de verschillende leergemeenschappen, maar binnen het studieprogramma. Ten opzichte 
van het aantal mogelijke relaties worden er binnen de leergemeenschappen met een factor 
tien meer relaties gevormd dan buiten de leergemeenschappen. In het eerste semester, 
wanneer de leergemeenschappen een constante groepssamenstelling hebben, hebben de 
studenten meer hulprelaties en vriendschappen binnen hun eigen leergemeenschap. Na 
het eerste semester  nam de voorkeur voor samenwerking binnen de eigen groep nog iets 
toe. Wat betreft de academische hulprelaties en vriendschappen werden er geen 
significante veranderingen in de relatievorming gevonden van het eerste naar het tweede 
semester. Ook bleek dat de interactie tussen de studenten en de mentoren wordt 
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bevorderd door de leergemeenschappen en in sterkere mate bijdraagt aan zelfeffectiviteit 
dan in de mentorgroepen. Al met al komt uit dit onderzoek naar voren dat er een bijdrage is 
van kleinschalig onderwijs aan het opbouwen van sociaal kapitaal en peernetwerken. 

Samengevat is vanuit drie perspectieven kleinschalig groepsonderwijs onderzocht. Het 
sociaal kapitaalperspectief heeft laten zien dat sociaal kapitaal verkregen via de relaties 
met medestudenten en mentoren en/of docenten bijdraagt aan zelfeffectiviteit en 
studiesucces. Het onderzoek vanuit het peernetwerkperspectief liet zien hoe relaties tussen 
hoger onderwijsstudenten spontaan ontstaan binnen kleine groepen en hoe dit afhangt van 
het prestatieniveau van de student die de relatie initieert en van de student waar de relatie 
mee wordt aangegaan. Het cognitief perspectief toonde aan dat zelfeffectiviteit, growth 
mind sets en waargenomen populariteit bijdragen aan de werkelijke populariteit van 
studenten binnen academische hulpnetwerken. Populariteit ofwel de binnenkomende 
relaties kunnen dienen als een maat voor de integratie in een netwerk. De indeling in kleine 
formele groepen droeg bij aan het ontwikkelen van relaties vooral in het eerste semester.  

Wetenschappelijke en methodologische implicaties 
Er is weinig onderzoek gedaan naar kleinschalig groepsonderwijs binnen het hoger 
onderwijs vanuit een netwerkperspectief of sociaal kapitaalperspectief. Wel hebben een 
aantal onderzoekers op het belang ervan gewezen en met hun studies een aanzet gegeven 
tot het gebruik van sociale netwerkanalyses (Hommes et al., 2012; Katz, Lazer, Arrow, & 
Contractor, 2004; Smith, 2015; Thomas, 2000). Bovendien heeft weinig onderzoek zich 
gericht op hoe cognities een invloed hebben op het benaderen en selecteren van anderen 
binnen netwerken en daarmee hun toegang tot sociaal kapitaal (zie Zander & Hannover, 
2014). Dit proefschrift levert niet alleen unieke informatie op over sociaal kapitaal en de 
peernetwerken zoals deze zich spontaan ontwikkelen binnen kleinschalig hoger onderwijs, 
maar ook hoe cognities sociaal kapitaal mediëren dan wel een antecedent zijn voor het 
ontstaan van peernetwerken. De toegang tot sociale hulpbronnen (medestudenten, 
docenten en mentoren) binnen kleinschalig groepsonderwijs had namelijk invloed op de 
cognities van de student, maar omgekeerd hadden de cognities invloed op de populariteit 
binnen de peernetwerken en het opbouwen van sociaal kapitaal. De peernetwerken kunnen 
deel uitmaken van het sociaal kapitaal van de student. Verder zijn individuele verschillen in 
prestatieniveau nader onderzocht bij het aangaan van relaties met medestudenten binnen 
academische en vriendschapsnetwerken en in hoeverre deze relaties een waardevolle 
hulpbron zijn en bijdragen aan het studiesucces. Anders gezegd: voor welke groepen 
studenten de relaties met medestudenten of vrienden sociaal kapitaal worden.  

De multidisciplinaire benadering vanuit de disciplines psychologie, sociologie en 
onderwijskunde leverde zowel theoretische als methodologische informatie op over wat 
bijdraagt aan effectief kleinschalig groepsonderwijs. De theorieën en methoden uit de 
verschillende disciplines zijn gecombineerd om de onderzoeksvragen te kunnen 
beantwoorden. De cognities zijn vooral vanuit een psychologische invalshoek onderzocht 
(sociaal-cognitieve theorie; Bandura, 1986, 1997; impliciete theorieën van intelligentie; 
Dweck, 1999), sociaal kapitaal (Coleman, 1990a) en de sociale netwerken meer vanuit de 
sociologische invalshoek. Wat bijdraagt aan studiesucces en effectief kleinschalig onderwijs 
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is vooral vanuit een onderwijskundige en onderwijspsychologische invalshoek onderzocht 
(Tinto, 1993; Vygotsky, 1978).  

Dit proefschrift heeft verschillende wetenschappelijke implicaties. Het sociaal 
kapitaalperspectief laat zien dat interactie met medestudenten en met docenten bijdraagt 
aan zelfeffectiviteit en zelfeffectiviteit aan studiesucces. Bovendien dragen de interacties 
met de docent sterker bij aan zelfeffectiviteit wanneer de mentor een prominente rol heeft 
binnen de leergemeenschappen en er meer contacturen zijn. Het peernetwerkperspectief 
laat zien dat de relatievorming van studenten onderling niet alleen afhangt van de 
cognities, maar vooral ook van het prestatieniveau van de student zelf. De netwerkanalyses 
van academische en sociale (vriendschaps)netwerken maakten het mogelijk om inzicht te 
geven in wie anderen selecteert, maar ook wie er geselecteerd wordt en in hoeverre dit 
bovendien afhankelijk is van de netwerkstructuur. Vooral de hoger presterende studenten 
gingen meer relaties aan in alle netwerken en vooral met studenten van een vergelijkbaar 
prestatieniveau. Bovendien zijn niet alleen de actuele netwerkrelaties onderzocht, maar ook 
de sociale cognitie die van invloed kan zijn op de totstandkoming van de netwerken (e.g., 
Brands, 2013): de waargenomen populariteit bleek van invloed op de werkelijke 
populariteit, maar medieerde ook de relatie tussen zelfeffectiviteit (geloof in eigen kunnen) 
en de populariteit in de hulpnetwerken. 

De methodologische implicatie is dat met de zogeheten stochastic actor-based 
modeling inzicht is verkregen in de structurele netwerkveranderingen binnen kleinschalig 
groepsonderwijs. Zo is er inzicht verkregen wanneer en in hoeverre studenten relaties 
vormden binnen en buiten hun eigen groep. Stochastic actor-based modeling is een 
methode die is ontwikkeld om netwerkdynamieken te onderzoeken en is reeds op allerlei 
terreinen binnen sociaal netwerkonderzoek toegepast (zie Snijders et al., 2010). Lomi et al. 
(2011) pasten deze methode als een van de weinigen reeds toe binnen het hoger 
onderwijs. Een toegevoegde waarde van dit proefschrift is de toepassing van deze methode 
binnen het hoger onderwijsonderzoek en dan specifiek binnen kleinschalig 
groepsonderwijs. Dit laatste is voor zover ons bekend niet eerder gedaan. Verder maakten 
de combinatie van individuele data (bv. cognities) en verschillende soorten netwerkdata het 
mogelijk om de centrale concepten binnen kleinschalig onderwijs te onderzoeken.  

Praktische implicaties 
De resultaten zijn over het algemeen bemoedigend wat betreft de implementatie van 
kleinschalig onderwijs. Zo draagt de interactie met medestudenten en tussen de studenten 
en de mentor of docenten op indirecte wijze bij aan het studiesucces (hoofdstuk 2 - 4). 
Hoofdstuk 6 laat ook zien dat de formele groepsindeling de relatievorming van studenten 
onderling faciliteert en dan vooral in het eerste semester. Studenten kunnen elkaar om 
hulp vragen, ontwikkelen voorkeuren met wie ze willen samenwerken en 
vriendschapsrelaties ontstaan. Het is dan ook aan te bevelen om kleinschalig onderwijs op 
te nemen in het curriculum binnen hoger onderwijs. 

Dit onderzoek suggereert een belangrijke rol voor de mentor en docenten. Niet alleen 
de interactie met medestudenten droeg bij aan zelfeffectiviteit, maar ook de interactie met 
mentoren of docenten. Vervolgens droeg zelfeffectiviteit bij aan studiesucces. Wanneer 
mentoren een onderwijstaak hebben en fungeren als coach gecombineerd met meer 
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contacturen was het effect van de interactie met de mentor of docenten op zelfeffectiviteit 
sterker. Het lijkt dan ook zinvol dat de mentor een persoonlijke band op kan bouwen met de 
student tijdens de zogenaamde feedbackgesprekken. Wanneer ze de studenten beter leren 
kennen, kunnen ze gerichte feedback geven dat bijdraagt aan hun zelfeffectiviteit en 
vervolgens aan het studiesucces.  

Ondanks de positieve resultaten is een kritische kanttekening op zijn plaats. Zo lijkt het 
erop dat groepen formeren alleen onvoldoende is om kleinschalig groepsonderwijs volledig 
tot zijn recht te doen komen, zodat alle studenten kunnen profiteren en gebruik wordt 
gemaakt van de diversiteit in de groep wat betreft intellectuele capaciteiten. De vrienden 
van hoogpresteerders bleken vooral bij te dragen aan studiesucces (hoofdstuk 4). Vooral 
hoogpresteerders hadden een relatie met elkaar en bouwden daarmee sociaal kapitaal op, 
terwijl hetzelfde gold voor de laagpresteerders (hoofdstuk 6). Als deze trend zich voortzet 
zal er segregatie plaatsvinden wat betreft het prestatieniveau binnen de groepen. De 
gunstige effecten voor de hoger presterende studenten kunnen enerzijds passen bij de 
doelstellingen van universiteiten om excellentie te bevorderen. Anderzijds lijken de lager 
presterende studenten minder van de indeling in kleine groepen te profiteren, terwijl het 
bevorderen van de studierendementen ook een van de doelstelling is van universiteiten. Er 
zal nagedacht moeten worden over de wijze van ondersteuning binnen kleinschalig 
onderwijs aan de diverse studentenpopulatie. Dit is des te meer belangrijk vanwege de trend 
van internationalisering (VSNU, 2016) waarbij hetzelfde risico als in het huidige onderzoek 
bestaat, maar nu voor segregatie op basis van afkomst. Het onderzoek van Rienties, Héliot en 
Jindal-Snape (2013) liet zien dat studenten met dezelfde nationaliteit meer relaties met elkaar 
aangingen binnen kleinschalig groepsonderwijs (‘teams’). Internationalisering beoogt juist dat 
studenten met verschillende achtergronden en ideeën met elkaar samenwerken en gebruik 
maken van elkaars gezichtspunten. Wanneer de netwerken segregeren zal dit het positieve 
effect van het leren van verschillende standpunten teniet doen. Om te zorgen dat alle 
studenten profiteren van de groepsindeling lijkt het erop dat naast studenten indelen in 
formele kleine groepen er gedifferentieerd moet worden in de ondersteuning binnen de 
groepen en zal de relatievorming binnen de academische netwerken begeleid moeten 
worden, bijvoorbeeld door studentenkoppels te vormen wanneer er samengewerkt moet 
worden. Universiteiten zullen strategieën moeten ontwikkelen hoe gebruik kan worden 
gemaakt van de diversiteit binnen kleinschalig groepsonderwijs. Er lijkt hierin een rol 
weggelegd voor de mentor die de studenten leert kennen en na kan gaan wat studenten 
nodig hebben om hun sociaal kapitaal op te bouwen.  

De bevindingen van het onderzoek beschreven in dit proefschrift kunnen gebruikt 
worden om het onderwijs te verbeteren en om beter aan te sluiten bij de ontwikkelingen 
binnen het hoger onderwijs. Een aantal universiteiten zien het invoeren van een 
universiteitscampus dat gericht is op academische en sociale integratie als een manier om 
de kwaliteit van het onderwijs te verbeteren. Universiteiten hebben het plan gevat om te 
investeren in kleinschalig groepsonderwijs en de betrokkenheid van studenten bij de 
opleiding te vergroten (Onderwijsraad, 2015; VSNU, 2016). Honours programma’s, 
university colleges en de international classroom zijn voorbeelden van kleinschalig 
groepsonderwijs. De ambities om tegemoet te komen aan de behoeften van de diverse 
studentenpopulatie, de bevordering van excellente studenten en de verwelkoming van meer 
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internationale studenten binnen het Nederlandse hoger onderwijs, maakt dat het niet 
alleen belangrijk is dat kleine groepen gevormd worden, maar dat het curriculum en de 
ondersteuning afgestemd worden op verschillende doelgroepen. Hierbij valt te denken aan 
thematische leergemeenschappen voor studenten die meer uitdaging willen of 
leergemeenschappen waarbij extra ondersteuning wordt geboden bijvoorbeeld bij statistiek 
(zie Lenning & Ebbers, 1999; MacGregor, Smith, Matthews, & Gabelnick, 1997; Smith, 
MacGregor, Matthews, & Gabelnick, 2004). Bij het bieden van extra ondersteuning kan 
gebruik gemaakt worden van de diversiteit aan intellectuele capaciteiten onder de 
studentenpopulatie, zodat de beter presterende studenten als tutor kunnen optreden voor 
de studenten die moeite hebben met een bepaald vak. Bovendien zijn de toenemende 
mogelijkheden met de digitalisering van de leeromgeving en de flexibele 
onderwijsprogramma’s belangrijke hedendaagse trends. Kleinschalig groepsonderwijs kan 
worden geïmplementeerd in een online of een blended leeromgeving om groepsdiscussies 
en samenwerking te faciliteren. Maar ook dan is het een uitdaging om studenten zodanig te 
koppelen aan elkaar, zodat alle studenten kunnen profiteren voor hun leerproces en er 
gebruik wordt gemaakt van de diversiteit aan capaciteiten binnen de studentenpopulatie 
(Vereniging Hogescholen, 2016; VSNU, 2016).  

Aanbevelingen voor onderzoek  
Dit onderzoek heeft verschillende beperkingen die als aanbevelingen dienen voor 
vervolgonderzoek. Het onderzoek vond plaats binnen de ‘real-life’ hoger onderwijscontext, 
waarbij er een balans moest worden gevonden tussen de voortgang van het onderwijs en 
de belangen van het onderzoek. Dit heeft ertoe geleid dat de data niet altijd op exact 
hetzelfde moment en op dezelfde wijze verzameld konden worden bij de verschillende 
opleidingen. Evenmin was het mogelijk om een (quasi-)experimenteel design (inclusief 
controlegroep) op te zetten om inzicht te krijgen in de effectiviteit van de verschillende 
vormen van kleinschalig groepsonderwijs. Via een procesmatige benadering en een 
empirische vergelijking van twee vormen hebben we daar een indruk van gekregen. In 
welke mate verschillende vormen van kleinschalig groepsonderwijs interacties faciliteren en 
vervolgens een effect hebben op cognities en studiesucces zal moeten worden onderzocht 
in een quasi-experimenteel design. In de hedendaagse onderwijspraktijk zal het echter niet 
eenvoudig zijn om studieprogramma’s te vinden zonder enige vorm van kleinschalig 
groepsonderwijs als controlegroep, maar desondanks kan het vergelijken van verschillende 
vormen van kleinschalig groepsonderwijs bij verschillende opleidingen en op hetzelfde 
moment relevante inzichten opleveren. Dit onderzoek heeft namelijk plaatsgevonden bij 
studenten sociale wetenschappen. Het zou goed zijn wanneer dit onderzoek gerepliceerd 
wordt bij andere opleidingen om uitspraken te kunnen doen over de generaliseerbaarheid 
van de resultaten. 

In deze studie bleek dat studenten vooral in het eerste semester relaties opbouwden met 
medestudenten van de eigen groep, maar dat de verandering van het eerste naar het tweede 
semester niet significant bleek voor academische hulprelaties en vriendschappen. Idealiter zou 
de data al verzameld zijn voor de start van het academisch jaar, bijvoorbeeld tijdens de 
introductieweek, zodat een beter beeld kan worden verkregen van de groepsdynamiek over het 
hele academische jaar. Het is aannemelijk dat vooral in de beginperiode de eigen groep een 
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belangrijke rol speelt en dat kan met een meetmoment voor de start van het academisch jaar 
worden onderzocht. 

Prestatieniveau van de student speelt een rol bij het aangaan van relaties binnen 
kleinschalig groepsonderwijs (Osman, Duffy, Chang, & Lee, 2011; hoofdstuk 6 van dit 
proefschrift). Figuur A6-2 (Appendix hoofdstuk 6) liet echter zien dat er in één groep relatief 
meer lager presterende studenten zaten. Dit is des te meer een probleem, omdat studenten 
vooral relaties aangaan binnen hun eigen groep bij aanvang van de studie en deze periode 
sterk bepalend bleek te zijn voor studiesucces aan het eind van het jaar (Brouwer, Jansen, 
Flache, & Hofman, 2016). Daarom is het van belang dat groepen dusdanig worden gevormd 
dat ze zo goed mogelijk bijdragen aan het leerpotentieel van studenten. Vervolgonderzoek 
zal zich moeten richten op de vraag hoe groepen ingedeeld moeten worden en hoe optimaal 
gebruik kan worden gemaakt van de diversiteit aan intellectuele capaciteiten van de 
studentenpopulatie. Dit kan gedaan worden door bijvoorbeeld simulatiestudies waarbij 
individuele en groepskenmerken over de tijd gemodelleerd worden met de effecten op 
individueel en collectief succes. Met agent based modeling, waarbij het simulatie-algoritme kan 
worden gebruikt van de stochastic actor-based modeling, kan de dynamiek van de 
peernetwerken worden gemodelleerd op basis van de theoretische assumpties over de 
mechanismen van selectie van medestudenten en sociale beïnvloeding. Voorbeelden kunnen 
worden ontleend aan theoretische studies naar de ontwikkeling van hulpnetwerken met 
actoren die verschillen in hun capaciteiten en hulpbehoeften (Flache, 2001; Flache & 
Hegselmann, 1999). De resultaten uit het empirische onderzoek van hoofdstuk 6 kunnen 
gebruikt worden als input voor de simulaties (zie Snijders & Steglich, 2015; Stark, 2011). Naast 
dat de kenmerken en het gedrag van de studenten kunnen worden meegenomen en de 
veranderende relaties over de tijd, kan ook de invloed van de mentor gemodelleerd worden. Op 
basis van de theoretische modellen kan voorspeld worden wat de consequenties zouden zijn 
van groepssamenstellingen wanneer de modellen overeenkomen met de empirie. De 
hypothesen ontleend aan de modellen moeten empirisch getoetst worden in de 
onderwijspraktijk. Wanneer dit niet mogelijk is zal de hypothesetoetsing plaats moeten vinden 
in laboratoriumstudies met artificiële kleine groepen studenten.  

Een vraag die voortkomt uit de resultaten van de sociale netwerkanalyses is waarom lager 
presterende studenten een relatie aangaan met andere lager presterende studenten. Het kan 
zijn dat ze dit doen, omdat ze de voorkeur geven aan studenten van hun eigen niveau. Het kan 
ook zijn dat ze wel een relatie willen met hoger presterende studenten, maar dat de hoger 
presterende studenten niet bereid zijn om deze hulp te verlenen, bijvoorbeeld omdat ze geen 
tijd over hebben om de lager presterende studenten te helpen of omdat ze geen hulp terug 
kunnen verwachten van de lager presterende studenten. Deze laatste veronderstelling is 
gebaseerd op de social exchange theorie, namelijk dat individuen instrumenteel zijn ingesteld 
en alleen hulp bieden als ze iets positiefs terugkrijgen voor hun investering (e.g., Blau, 1964; 
Cook & Rise, 2003; Homans, 1961). Bovendien is de veronderstelling dat laagpresteerders op 
elkaar zijn aangewezen in lijn met de segregratiepatronen die gevonden zijn in het hiervoor 
genoemde theoretisch onderzoek naar de evolutie van hulpnetwerken van actoren met 
ongelijke capaciteiten en een behoefte aan hulp (Flache & Hegselman, 1999). De vraag is of 
de hoogpresteerders iets positiefs terug verwachten wanneer ze laagpresteerders helpen. In 
het verlengde hiervan is het een belangrijke vraag wat hoogpresteerders nodig hebben om 
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gemotiveerd te zijn voor de samenwerking met medestudenten van verschillende niveaus. 
Daarom is het van belang om de beweegredenen van de studenten na te gaan voor het 
aangaan van relaties. In vervolgonderzoek zou dan ook gebruik kunnen worden gemaakt van 
kwalitatieve data gecombineerd met sociale netwerkdata.  

Binnen de verschillende onderzoekscontexten beschreven in dit proefschrift zijn er 
kleine groepen geformeerd van studenten die samen colleges volgen, maar waarbij 
studenten zelf actief moeten zijn in het aangaan van relaties binnen deze groepen. De 
resultaten doen vermoeden dat hoger presterende studenten meer voordeel hebben van de 
formele indeling in kleine groepen dan de lager presterende studenten. Dit roept de vraag 
op of er een Mattheweffect ontstaat analoog aan wat Merton (1968) vond voor 
wetenschappers, waarbij bekende wetenschappers relatief meer waardering kregen voor 
hun werk dan relatief onbekende wetenschappers. Hierdoor werden de toch al bekende 
wetenschappers nog bekender en kregen meer mogelijkheden dan de relatief onbekende 
wetenschappers. Vertaald naar het kleinschalig groepsonderwijs zou het zo kunnen zijn dat 
de beter presterende studenten relatief meer profiteren van een indeling in kleine groepen 
dan de minder goed presterende studenten. Of de beter presterende studenten werkelijk 
profiteren van meer contacten in de zin dat het bijdraagt aan het verbeteren van hun 
studieresultaten, moet vervolgonderzoek met sociale netwerkanalyses uitwijzen. Dit zijn de 
zogeheten co-evolutie modellen, waarbij studiesucces de uitkomstmaat is.  

Concluderende opmerkingen 
Dit proefschrift heeft met een multidisciplinaire benadering verschillende inzichten 
opgeleverd. Ten eerste, hoe sociaal kapitaal bijdraagt aan zelfeffectiviteit en vervolgens 
studiesucces. Ten tweede, hoe peernetwerken spontaan ontstaan binnen formeel 
kleinschalig groepsonderwijs en hoe het prestatieniveau van de student en cognities als 
zelfeffectiviteit, growth mind sets en de zelfingeschatte populariteit hierbij een rol spelen.  

Samengevat kan gesteld worden dat kleinschalig onderwijs gunstige effecten kan 
hebben op studiesucces, cognities en relatievorming. Dit onderzoek heeft echter laten zien 
dat er nog onvoldoende inzicht is in de dynamieken van sociale relaties binnen kleinschalig 
groepsonderwijs en hoe deze studiesucces bevorderen, maar ook kunnen belemmeren. 
Meer inzicht is nodig hoe deze dynamieken kunnen worden beïnvloed om het potentieel van 
kleinschalig groepsonderwijs maximaal te benutten. 
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in je artikelen en gaandeweg leerden we elkaar steeds beter kennen. Bedankt dat je me de 
mogelijkheid bood om mee te doen aan symposia en je aanwezigheid bij mijn presentaties 
bij verschillende congressen. Het was altijd weer leuk om je te spreken, zelfs in de 
brandende zon in Limassol, maar met heerlijke ijsjes in de pauze. Ik ben blij dat we plannen 
hebben voor verdere samenwerking. 

De laatste jaren viel het niet mee om sociale contacten te onderhouden vanwege alle 
drukte, maar toch kon ik op de steun van verschillende vrienden rekenen. Muriël, ik weet 
nog als de dag van gisteren dat ik mijn eerste statistiektentamen had bij de RUG (2010) en 
ik jou ontmoette voor het tentamen. Het ging zoals het al die jaren daarna ging: we 
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begonnen met praten en konden bijna niet weer stoppen! Door drukte hebben we weleens 
te weinig tijd voor die leuke momenten, maar misschien is het wel een 
zelfbescherming….want als we eenmaal praten, houden we niet weer op. Ik wil je bedanken 
voor je betrokkenheid en hoop dat we toch in de toekomst weer meer tijd vinden om te 
kletsen. Anja, ik leerde je kennen aan het begin van mijn promotietraject, toen jij ook aan 
de RUG als promovendus was begonnen op een ander innovatieproject. Het klikte van meet 
af aan en we raakten bevriend. Bedankt voor alle momenten dat we de PhD-perikelen met 
elkaar deelden. Ik hoop dat we nog lang bevriend blijven. Els (Overduin), ik leerde je kennen 
bij de Open Universiteit. Je viel gelijk op met je enthousiasme en harde werken. Je deed 
tien(!) modules naast een baan op de intensive care en een gezin. Je was mijn voorbeeld 
wat het harde werken betreft. Wat soms onmogelijk lijkt, is het niet. We hebben ook veel 
gezellige momenten gehad. Onze vriendschap is voor mij van grote waarde en ik hoop nog 
vaak met je in MrMofongo een cappuccino te drinken. Sabine, ik schrijf het in het 
Nederlands, want volgens mij kun je dat inmiddels aardig goed! Ik leerde je kennen toen je 
als PhD werkte bij het GION en al snel ontdekten we dat we allebei graag tennisten. Dank 
voor alle fijne tennispartijtjes en koffiemomenten. Hennie van ’t Hof van Daam wil ik 
bedanken voor de heerlijke latte macchiato’s en je betrokkenheid.  

Filitsa, we met at the EARLI conference, and I am still so glad we did. We have 
collaborated but also became friends, sharing our many ideas and interests in learning 
communities, peer learning, social networks, and complex dynamic systems. Our meetings 
via Skype have continued to be motivating and inspiring. I hope that in the future, we can 
find the time to exchange research visits: You can come to Groningen, and I can visit 
Germany. Thanks a lot for your enthusiasm!  

Ik wil alle mentoren, coördinatoren, onderwijsdirecteuren, het faculteitsbestuur, de 
ethische commissies en niet te vergeten de studenten van de cohorten 2013-2014 en 
2014-2015 bedanken, die dit project hebben doen slagen. Zonder de medewerking van 
zoveel mensen binnen de faculteit Gedrags- en Maatschappijwetenschappen was dit 
project niet gelukt. Dank daarvoor! 

Wilmer Joling wil ik bedanken voor zijn enorme expertise en doorzettingsvermogen om 
tot oplossingen te komen. We hebben het nog vaak gehad over het verzoek die je 
aanvankelijk kreeg of het mogelijk was om een ‘namenlijstje in Qualtrics op te nemen’. Dit 
bleek een eufemisme van de bovenste plank. Het werd een grootschalige dataverzameling 
met sociale netwerken en had een enorme organisatorische impact. Het werd nog 
ingewikkelder toen ik bedacht om ook longitudinaal kwalitatieve data te gaan verzamelen 
en de studenten aan het eind SONA-punten moesten hebben (handmatig!). Je was er echt 
altijd als ik je nodig had voor het onderzoek en dit project was zonder jou zeker niet 
geslaagd. Zelfs toen studenten mij mailden in Paramaribo over SONA-punten was jij bereid 
om het te regelen. Duizendmaal dank, Wilmer. Je bent van onschatbare (intellectuele) 
waarde, zoveel als jij achter de schermen doet!  

Er zijn nog meer mensen die ik graag wil noemen vanwege hun belangrijke 
ondersteuning bij het project. Sippie Overwijk, heel erg bedankt voor het aanleveren van 
datasets wanneer we toestemming hadden van de studenten om de cijfers te koppelen. 
Bovendien was je altijd beschikbaar voor vragen. Verschillende onderzoeksassistenten 
hebben bijgedragen aan dit project. Chaïm la Roi, Fleur Goedkoop, Anastasiia Komisarova, 
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en Jannis Bartelds hebben voor langere tijd aan het project meegewerkt. De periodes rond 
de dataverzameling waren intensief, maar jullie draaiden je hand er niet voor om en waren 
beschikbaar. We hadden een draaiboek en het liep als een trein. Ik heb met veel plezier 
met jullie samengewerkt en met verschillende masterstudenten (ontwikkelingspsychologie, 
onderwijskunde) en stagiaires (sociologie), die met enthousiasme een these schreven 
binnen mijn project. In het bijzonder noem ik Laura Koster, Sietske Meuleman en Laura 
Smids. Bedankt voor jullie inzet. 

Elisabeth, I thank you so much for editing all my papers and this dissertation. Great 
work and always on time!  Ik wil Jan Hemel bedanken voor de opmaak van het binnenwerk 
en Hester Nijhoff voor de vormgeving van de omslag van dit proefschrift. Fijn dat jullie 
bereid waren meerdere malen de versies aan te passen, totdat het aan mijn verwachtingen 
voldeed. 

De laatste twee jaar maakte ik deel uit van de faculteitsraad. Ik wil alle leden van de 
raad bedanken voor de samenwerking en discussies. Gelukkig kan ik het nog een half jaar 
voortzetten tot de termijn erop zit, maar tot dusver was het leerzaam en waardeerde ik de 
open sfeer tijdens de vergaderingen. Ook wil ik het ICO bedanken en in het bijzonder, 
Caroline Vonk. Je was altijd beschikbaar voor vragen en de samenwerking tijdens de 
organisatie van de International Fall School en de opleidingscommissie was top. Fijn dat ik 
deze kans kreeg om ervaring hiermee op te doen. 

Om in termen van (sociaal) kapitaal te spreken: lieve mam, jij bent goud waard! 
Bedankt voor alle steun, betrokkenheid en rotsvast vertrouwen in mijn kunnen.  

Familie, vrienden en iedereen die ik niet persoonlijk heb kunnen noemen: bedankt voor 
alles! 

 
Jasperina Brouwer 
Groningen, maart 2017 
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ICO Dissertation Series 

In the ICO Dissertation Series dissertations are published of graduate students from 
faculties and institutes on educational research within the ICO Partner Universities: 
Eindhoven University of Technology, Leiden University, Maastricht University, Open University 
of the Netherlands, University of Amsterdam, University of Twente, Utrecht University, VU 
University Amsterdam, and Wageningen University, and formerly University of Groningen 
(until 2006), Radboud University Nijmegen (until 2004), and Tilburg University (until 2002). 
The University of Groningen, University of Antwerp, University of Ghent, and the Erasmus 
University Rotterdam have been ‘ICO ‘Network partner’ in 2010 and 2011. From 2012 
onwards, these ICO Network partners are full ICO partners, and from that period their 
dissertations will be added to this dissertation series. 

The most recent ones are listed below (List update February, 2017) 
 
282. Zwet, J.  van der (30-01-2014). Identity, interaction, and power. Explaining the 

affordances of doctor student interaction during clerkships. Maastricht: 
Maastricht University. 

283. Smet, M.J.R. de (31-01-2014). Composing the unwritten text: Effects of 
electronic outlining on students' argumentative writing performance. Heerlen: 
Open University of the Netherlands. 

284. Hagemans, M.G. (07-03-2014). On regulation in inquiry learning. Enschede: 
University of Twente. 

285. Kuijk, M.F. van (13-03-2014). Raising the bar for reading comprehension. The 
effects of a teacher professional development program targeting goals, data use, 
and instruction. Groningen: University of Groningen. 

286. Karimi, S (14-03-2014). Analysing and promoting entrepreneurship in Iranian 
higher education: Entrepreneurial attitudes, intentions and opportunity 
identification. Wageningen: Wageningen University. 

287. Frambach, J.M. (26-03-2014). The cultural complexity of problem-based learning 
across the world. Maastricht: Maastricht University. 

288. Mascareno, M.N. (11-04-2014). Learning opportunities in kindergarten 
classrooms: Teacher-child interactions and child developmental outcomes. 
Groningen: University of Groningen. 

289. Bakker, M. (16-04-2014). Using mini-games for learning multiplication and 
division: A longitudinal effect study. Utrecht: Utrecht University. 

290. Loon, Marriette van (8-05-2014). Fostering monitoring and regulation of learning. 
Maastricht: Maastricht University. 

291. Coninx, N.S. (28-05-2014).  Measuring effectiveness of synchronous coaching 
using bug-in-ear device of pre-service teachers. Eindhoven: Eindhoven University 
of Technology. 

292. Baars, M.A. (06-06-2014). Instructional strategies for improving self-monitoring of 
learning to solve problems. Rotterdam: Erasmus University Rotterdam. 

293. Hu, Y. (26-6-2014). The role of research in university teaching: A comparison of 
Chinese and Dutch teachers. Leiden: Leiden University. 

294. Rutten, N.P.G. (05-09-2014). Teaching with simulations. Enschede: University of 
Twente. 
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295. Rijt, J.W.H. van der (11-09-2014). Instilling a thirst for learning. Understanding 
the role of proactive feedback and help seeking in stimulating workplace 
learning. Maastricht: Maastricht University. 

296. Engelen, J. (11-09-2014). Comprehending texts and pictures: Interactions 
between linguistic and visual processes in children and adults. Rotterdam: 
Erasmus University Rotterdam. 

297. Khaled, A.E. (07-10-2014). Innovations in hands-on simulations for competence 
development: Authenticity and ownership of learning and their effects on student 
learning in secondary and higher vocational education. Wageningen: Wageningen 
University. 

298. Gaikhorst, L. (29-10-2014). Supporting beginning teachers in urban 
environments. Amsterdam: University of Amsterdam. 

299. Wijnia, L. (14-11-2014). Motivation and achievement in Problem-Based Learning: 
The role of interest, tutors, and self-directed study. Rotterdam: Erasmus 
University Rotterdam. 

300. Gabelica, C. (04-12-2014). Moving teams forward. Effects of feedback and team 
reflexivity on team performance. Maastricht: Maastricht University. 

301. Leenaars, F.A.J. (10-12-2014). Drawing gears and chains of reasoning. 
Enschede: University of Twente 

302. Huizinga, T. (12-12-2014).  Developing curriculum design expertise through 
teacher design teams. Enschede: University of Twente. 

303. Strien, J.L.H. van (19-12-2014). Who to trust and what to believe? Effects of prior 
attitudes and epistemic beliefs on processing and justification of conflicting 
information from multiple sources. Heerlen: Open University of the Netherlands. 

304. Wijaya, A. (21-01-2015). Context-based mathematics tasks in Indonesia: 
Towards better practice and achievement. Utrecht: Utrecht University. 

305. Goossens, N.A.M.C. (22-01-2015). Distributed practice and retrieval practice in 
primary school vocabulary learning. Rotterdam: Erasmus University. 

306. Jupri, A. (28-01-2015). The use of applets to improve Indonesian student 
performance in algebra. Utrecht: Utrecht University. 

307. Griethuijsen, R.A.L.F. van (11-03-2015). Relationships between students' interest 
in science, views of science and science teaching in upper primary and lower 
secondary education. Eindhoven: Eindhoven University of Technology. 

308. De Smet, C. (11-05-2015). Using a learning management system in secondary 
education: Design and implementation characteristics of learning paths. Ghent: 
Ghent University. 

309. Aesaert, K. (19-05-2015). Identification and assessment of digital competences 
in primary education G Ghent: Ghent University. 

310. Ardies, J. (22-05-2015). Students’ attitudes towards technology. A cross-
sectional and longitudinal study in secondary education. Antwerp: University of 
Antwerp 

311. Donker, A.S. (11-06-2015). Towards effective learning strategies. Groningen: 
University of Groningen 

312. Veldhuis, M. (24-06-2015). Improving classroom assessment in primary 
mathematics education. Utrecht: Utrecht University. 

313. Leeuwen, A. van (30-06-2015). Teacher regulation of CSCL: Exploring the 
complexity of teacher regulation and the supporting role of learning analytics. 
Utrecht: Utrecht University. 

314. Boschman, F.B. (28-08-2015). Collaborative design of ICT-rich early literacy 
learning material: Design talk in teacher teams. Enschede: Twente University.   
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315. Dijk, M.L. van (04-09-2015). Physical activity, cognitive performance and 
academic achievement in adolescents. Heerlen: Open University of the 
Netherlands. 

316. Jaarsma, T. (04-09-2015). Expertise development under the microscope: Visual 
problem solving in clinical pathology. Heerlen: Open University of the 
Netherlands. 

317. Isac, M.M. (01-10-2015) Effective civic and citizenship education. A cross-
cultural perspective Groningen: University of Groningen. 

318. Spelt, E.J.H. (26-10-2015). Teaching and learning of interdisciplinary thinking in 
higher education in engineering. Wageningen: Wageningen University. 

319. Ritzema, E.S. (05-11-2015). Professional development in data use: The effects of 
primary school teacher training on teaching practices and students' 
mathematical proficiency. Groningen: University of Groningen. 

320. Gijselaers H.J.M. (06-11-2015). Biological Lifestyle factors in adult distance 
education: Predicting cognitive and learning performance. Heerlen: Open 
University of the Netherlands. 

321. Oude Groote Beverborg, A. (12-11-2015). Fostering sustained teacher learning: 
Co-creating purposeful and empowering workplaces. Enschede: Twente 
University.   

322. Dijkstra, E.M. (13-11-2015). Teaching high-ability pupils in early primary school. 
Heerlen: Open University of the Netherlands. 

323. Want, A.C. van der (17-11-2015). Teachers' interpersonal role identity. 
Eindhoven: Eindhoven University of Technology. 

324. Wal, M.M van der (4-12-2015). The role of computer models in social learning for 
participatory natural resource management. Heerlen: Open University of the 
Netherlands. 

325. Herten, M. van (11-12-2015). Learning communities, informal learning and the 
humanities: An empirical study of book discussion groups.  Heerlen: Open 
University of the Netherlands.  

326. Lucieer, S.M. (06-01-2016). Selecting students for medical education: Exploring 
novel approach. Rotterdam: Erasmus University Rotterdam. 

327. Ouwehand, K.H.R.  (15-01-2016). Effects of observing and producing deictic 
gestures on memory and learning in different age groups. Rotterdam: Erasmus 
University Rotterdam. 

328. Bogert, N.J. van der (21-01-2016). On teachers' visual perception and 
interpretation of classroom events using eye tracking and collaborative tagging 
methodologies. Eindhoven: Eindhoven University of Technology. 

329. Wolff, C. (16-02-2016). Revisiting ‘withitness': Differences in teachers' 
representations, perceptions, and interpretations of classroom management. 
Heerlen: Open University of the Netherlands. 

330. Kok, E.M. (01-04-2016). Developing visual expertise; from shades of grey to 
diagnostic reasoning in radiology. Maastricht: Maastricht University. 

331. De Beer, H.T. (11-05-2016). Exploring instantaneous speed in grade five: A 
design research. Eindhoven: Eindhoven University of Technology. 

332. Ebbeler, J. (12-05-2016). Implementing data use in schools: Effects on the 
professional development of educators and the role of school leaders in data 
teams. Enschede: University of Twente. 

333. Draaijer, S. (10-06-2016). Supporting teachers in higher education in designing 
test items. Amsterdam: Vrije Universiteit Amsterdam. 

334. Bos, L.T. (15-06-2016). Moving beyond words. Supporting text processing using 
a situation model approach.  Amsterdam: Vrije Universiteit Amsterdam. 
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335. Vrugte, J. ter (16-06-2016). Serious support for serious gaming. Enschede: 
University of Twente. 

336. Kock, Z.D.Q.P. (23-06-2016). Toward physics education in agreement with the 
nature of science: Grade 9 electricity as a case. Eindhoven: Eindhoven University 
of Technology. 

337. Trinh Ba, T. (28-6-2016). Development of a course on integrating ICT into inquiry-
based science education. Amsterdam: Vrije Universiteit Amsterdam. 

338. Gerken, M. (29-06-2016). How do employees learn at work? Understanding 
informal learning from others in different workplaces. Maastricht: Maastricht 
University. 

339. Louws, M.L. (06-07-2016). Professional learning: what teachers want to learn. 
Leiden: Leiden University. 

340. Geel, M.J.M. van, & Keuning T. (08-07-2016). Implementation and effects of a 
schoolwide data-based decision making intervention: a large-scale study. 
Enschede: University of Twente. 

341. Bouwer, I.R., & Koster, M.P. (02-09-2016). Bringing writing research into the 
classroom: The effectiveness of Tekster, a newly developed writing program for 
elementary students. Utrecht: Utrecht University. 

342. Reijners, P.B.G. (02-09-2016). Retrieval as a cognitive and metacognitive study 
technique to learn from expository text. Heerlen: Open University of the 
Netherlands. 

343. Hubers, M.D. (08-09-2016). Capacity building by data team members to sustain 
schools’ data use. Enschede: University of Twente. 

344. Hsiao, Y.P. (23-09-2016). Peer support to facilitate knowledge sharing on 
complex tasks. Heerlen: Open University of the Netherlands. 

345. Scheer, E.A. (23-09-2016). Data-based decision making put to the 
test. Enschede: University of Twente. 

346. Bohle Carbonell, K. (28-9-2016). May I ask you….? The influence of Individual, 
dyadic, and network factors on the emergence of information in exchange teams. 
Maastricht: Maastricht University. 

347. Claessens, L.C.A. (30-09-2016). Be on my side, I’ll be on your side: Teachers’ 
perceptions of teacher–student relationships. Utrecht: Utrecht University. 

348. Jansen in de Wal, J. (18-11-2016). Secondary school teachers' motivation for 
professional learning. Heerlen: Open University of the Netherlands. 

349. Kock, W.D. de. (24-11-2016). The effectiveness of hints during computer 
supported word problem solving. Groningen: University of Groningen. 

350. Oonk, C. (07-12-2016). Learning and teaching in the regional learning 
environment: Enabling students and teachers to cross boundaries in multi-
stakeholder practices’. Wageningen: Wageningen University. 

351. Beckers, J. (09-12-2016). With a little help from my e-portfolio; supporting 
students’ self-directed learning in senior vocational education. Maastricht: 
Maastricht University. 

352. Osagie, E.R. (14-12-2016) Learning and corporate social responsibility. A study on 
the role of the learning organization, individual competencies, goal orientation and 
the learning climate in the CSR adaptation process. Wageningen: Wageningen 
University. 
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Jasperina Brouwer studied educational sciences and psychology and 
completed her research masters’ degrees in these fields at the Uni-
versity of Groningen, the Netherlands. She is a member of the Inter-
university Center for Educational Sciences (ICO). She conducted her 
research as a PhD student at the Teacher Education department, Fa-
culty of Behavioural and Social Sciences, University of Groningen.

CONNECTING, INTERACTING AND SUPPORTING
Social capital, peer network and cognitive perspectives on small group teaching

Small group teaching seems effective when the interactions with 
peers and faculty facilitate students’ ability to achieve their social or 
academic goals. Peer relationships represent an important form of so-
cial capital that can help students achieve better results. However, the 
extent to which students build their own social capital may depend on 
their cognitions or beliefs, as well as their prior achievement.

This thesis therefore investigates how students’ cognitions and prior 
achievement relate to students’ social capital and peer networks in 
small group teaching, along with the effects on study success. This 
study of small group teaching features three different settings: lear-
ning communities, mentor groups, and seminars. With a longitudinal, 
empirical design, the analyses of survey data and complete social net-
work data from the Netherlands and Germany reveal some insights 
into mechanisms of small group teaching.

In particular, the research finds that interactions with peers and facul-
ty contribute to self-efficacy and thereby to study success. Not all stu-
dents may benefit equally from the option for building social capital in 
small group teaching though. For example, achievement 
segregation emerges in peer networks; high achie-
vers seem to benefit the most. When students be-
lieve that their intellectual abilities can change, 
they are more popular in academic support net-
works. This outcome also occurs when students are 
highly self-efficacious and perceive themselves as more 
popular.
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