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Abstract

While the value of social capital for teaching seems paramount, a crucial question is how to shape the necessary
learning climate that allows beginning pre-service teachers to build and access such social capital. A total of 321
pre-service teachers from Barcelona participated in a survey including social network questions, climate scales, and
performance data.

Findings reveal a significant relationship between pre-service teachers' social capital and performance as well as
professional competence. Also, results show that a collaborative and innovative climate is positively related to
pre-service teachers' performance and professional competence as mediated through student's social capital. Thus,
social capital plays a mediating role by explaining the relationship between a supportive learning climate in
internship schools and pre-service teachers' performance.
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1.- Introduction

Scholars and practitioners around the world are calling to intensify efforts at supporting pre-service teachers
(PSTs)' learning. Reasons for this call include an alarming rate of beginning teacher attrition within the first five
years of service (17% in the U.S.) and signals of insufficient teacher preparation (Landmann, 2013; Vaillant, 2011).
This call for increased attention to PST training has been characterized by a focus on formal, as well as informal
ways to support PST learning. Formal, more 'technical' ways, aim at supporting PSTs' human capital (e.g.,
knowledge of instructional strategies and innovative teaching tools), while informal supports contribute to
teachers' access of social capital (i.e, the resources embedded in social networks which can be accessed or
mobilized across the network through a purposive action (Lin, 1999) to further develop their knowledge and skills).

This social side of teaching has gained incremental scholarly attention in the last years (Liou et al., 2016;
Cornelissen et al., 2015; Canrinus, Helms-Lorenz, Beijaard, Buitink, & Hofman, 2012). These studies focus on PSTs’
training programs as a crucial context where PSTs acquire an important set of competences that will support their
future performance and development. Recent studies show that PSTs perform better (academic achievement and
self-efficacy) when they have access to social capital, meaning, when their social networks facilitate access to
resources, such as instructional materials, information and emotional support (Klassen, Perry, & Frenzel, 2012;
Lépez, Civis, & Diaz-Gibson, 2017). This suggests that PSTs training programs, both at teacher training institutes and
universities as well as at in-school placements, need to uncover what type of learning climate is needed to support
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the development of PSTs’ social capital. To this end, we focus on the role of internship schools' collaborative and
innovative climates in shaping PSTs' opportunities to accrue social capital, which will ultimately affect their success.

Social capital theory has usually been used in educational literature to explain academic or professional
achievement (Hommes et al., 2012; Mayer & Puller, 2008; Rizzuto, LeDoux, & Hatala, 2009; Smith & Peterson,
2007; Yuan, Gay, & Hembrooke, 2006; Gasevic, Zouaq, & Janzen, 2013). However, most of the studies have focused
on investigating the direct impact of social capital while there are less studies that examine their mediating role as
it is done in other fields such in economics or health (Daud & Yusoff, 2010; Li, 2012; Woolcock & Narayan, 2000).
Therefore, this paper aims to explore the mediating role of social capital in PSTs performance.

2.- Theoretical Framework

2.1.- Learning climate: innovation and collaboration

In the light of the fact that educational systems need well-trained and well-prepared teachers, targeting on good
PSTs is a strategy that makes this enterprise achievable. Consequently, there is a need to study factors that affect
PSTs” academic achievement (grade point average) and professional performance (practicum grade and
self-efficacy). The number of studies on teacher training has risen in recent years (Prats, 2016; Esteban & Mellen,
2016; Vaillant, 2011; Imbernon, 2015; Eurydice, 2013) and the point of convergence between teacher training and
schools’ needs often lies in teachers’ competences. In this regard, there has been an increasing interest in better
understanding how university programs can support PSTs by shaping supportive climates (Daly, Moolenaar, Bolivar,
& Burke, 2010; Forbes & Billet, 2012; Liou & Daly, 2016; OECD, 2013).

Learning climate becomes crucial to enhance PSTs' social capital in support of their professional development
(Daly, Moolenaar, Der-Martirosian, & Liou, 2014; Cosner, 2009; Bryk & Schneider, 2002). Research argues that two
climate conditions may play a role in supporting PSTs' relationships and performance, namely 1) collaborative
climate characterized by high levels of trust, and 2) innovative climate characterized by a safe environment in
which PSTs are willing to take risks to improve education. The collaborative perspective encourages a sense of
community in which trusting relationships between and among PSTs is generated and supported (Dinsmore &
Wenger, 2006; Liou et al, 2016). Thus, peer social support could help manage individual pressures for new future
teachers (Ewing & Manuel, 2005; Stauffer & Mason, 2013) being social interaction with peers one of the critical
factor for facilitating learning processes (Gasevic et al., 2013). Addicionally, the emotions generated thanks to this
interactions also constitute teacher identities through discourses, practices, and performance (Zembylas, 2003).
Hence, for the PSTs’ preparation it will be essential everything that helps to create learning environments, a work
exchange and experimentation, as well as a cooperative culture based on social and academic support and the
opportunity to develop themselves with more efficacy (Liou et al., 2016). A number of studies suggest the
importance of professional and social relationships for PSTs in achieving teaching and learning success (Baldwin,
Bedell, & Johnson, 1997; Bloomfield, 2010; Hommes et al., 2012; Rizzuto et al., 2009).

Educational innovation can be understood as a series of interventions, decisions and processes, with a certain
degree of intentionality and systematization, with the aim to modify attitudes, ideas, cultures, contents, models
and pedagogical practices (Carbonell, 2001; Fullan, 2010). It also involves the introduction of new projects and
programs, curricular materials, teaching and learning strategies, didactic models and other ways of organizing and
managing the curriculum, the school and the dynamics of the classroom (Carbonell, 2001; Leadbeater, 2012). Foray
& Raffo (2012) define educational innovation as the act of creating and disseminating new educational tools,
teaching practices, organizational systems and technologies in order to improve quality and productivity in
education. Hence, educational innovation refers to the overall process, from the development of new ideas to the
implementation of new actions and projects and has become a clear priority worldwide as a result of the need to
adapt educational structures and professional skills to the present world (Hargreaves, Lieberman, Fullan & Hopkins,
2010).
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Also, innovation climate is regarded as a social process in which social interaction provides multiple opportunities
for input and refinement (Calantone, Garcia, & Droge, 2003; Nohari & Gulati, 1996). Communication, sharing ideas,
and focusing on larger organizational goals are critical for a collaborative orientation towards innovation (Frank,
Zhao, & Borman, 2004), taking into account the emotional conditions needed to implement it (Kelchtermans,
2005). Teachers usually ongo emotional struggles with demands for change regarding their professional hesitations
about these demands, feeling vulnerable (Kelchtermans, 2005). This suggests that a social process underlies the
development of an innovative climate (Paavola, Lipponen, & Hakkarainen, 2004), in which the combination of
different people, knowledge, and resources must trigger the generation of new ideas and practices (Kogut &
Zander, 1992).

The combination of both collaboration and innovation leads to the so called concept of Collaborative Innovation
(Torfing & Diaz-Gibson, 2016). In the context of PSTs we define a Collaborative Innovation Climate as the scenery
and conditions regarding the practices, procedures, and behaviors within the program that promote the generation
of new knowledge and practices. Central to this definition are PSTs’ perceptions around individual and collective
trust, and the collective willingness to adopt an open orientation toward new practices and change (Moolenaar,
Daly, & Sleegers, 2011) thanks to their commitment with education (Kelchtermans, 2005).

Given the multi-layered complexity of these related variables and the point that climate is likely influencing PSTs'
achievement in a more indirect way, in this paper we argue that it is social capital (through peer social networks)
that mediates and explains the extent to which learning climate support PSTs' success. Hence, research supports
that learning climate is one of the key players responsible to increase PSTs’ social capital by promoting a
collaborative environment, based on trust, so as an orientation to innovation from a practical standpoint (Paavola
et al., 2004; Sorensen & Torfing, 2011; Stoll, Bolam, McMahon, Wallace, & Thomas 2006).

2.2.- Social networks of pre-service teachers

Social capital is generally defined as the sum of the actual and potential resources embedded within, available
through, and derived from the network of relationships possessed by an individual or social unit (Nahapiet &
Ghoshal. (1998).. Therefore, this perspective moves from a primary focus on the individual and the attributes of an
actor to the more dynamic supports and constraints of the social structure (Borgatti & Foster, 2003; Cross, Borgatti,
& Parker, 2002; Wellman & Berkowitz, 1998). Networks are typically identified by the content that is exchanged
between actors or transferred through the social ties, such as knowledge, information or expertise; those linkages
form a structure of relationships and can facilitate or inhibit access to social capital (Lin, 2001; Scott, 2000;
Wasserman & Faust, 1998). In many cases, the underlying social structure determine the type, access, and flow of
resources to actors in the network leading. The balance of scholarship suggests the necessity to better understand
the interconnected networks of relations that may facilitate or inhibit the exchange of resources related to
organizational change.

Social network inquiries in the sphere of education have covered a wide range of topics including: school, teacher
and policy networks (Coburn & Russell, 2008; Frank et al., 2004; Penuel, Frank, & Krause, 2006; Spillane, 2006);
support teacher professional development networks (Baker-Doyle, 2008); networks in reform (Daly & Finnigan,
2010; Cole & Weinbaum, 2010); innovation and trust networks (Atteberry & Bryk, 2009; Moolenaar et al., 2011)
leadership networks (Daly & Finnigan, 2012) and PST networks (Celik & Ekinci, 2012; Civis, Lopez, & Diaz-Gibson,
2017; Daly et al., 2014; Liou et al., 2016; Penuel, Sun, Frank, & Gallagher, 2012), among others. Overall this work
suggests the dynamic interplay between formal and informal structures in the change process, providing insights
into how social ties may support or constrain efforts at change in a variety of contexts at different levels in the
educational system.

Explicitly, in the area of teacher training and PSTs, literature discloses that networks governed by cooperation,
collaboration, sharing and exchange among PSTs are central to professional development (Celik & Ekinci, 2012;
Civis et al., 2017; Daly, Moolenaar, Der-Martirosian, & Liou, 2014; Liou et al., 2016; Penuel et al., 2012). However,
while there is a theoretical agreement about the importance of social capital not only in education but also in PSTs,
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literature also express a lack of empirical studies (Daly & Finnigan, 2012; Dika & Singh, 2002; Liou et al., 2016) that
are decisive for improving teacher training programs.

The acknowledgement of PSTs social networks, besides being a part of them, becomes fundamental to access
pedagogical resources and being successful (Civis et al., 2017). Thereupon, this also becomes critical to teacher
training by giving access to understanding better the pattern of social ties that exist between actors -teachers- in a
social network and what support or constrain the access of the resources (Lin, 2001; Liou et al., 2016; Smethem,
2007; Wasserman & Faust, 1998).

Hence, more social capital means better teacher performance -self efficacy and effectiveness- (Dika & Singh, 2002;
Liou et al.,, 2016; Smethem, 2007) and research suggests the importance of teacher collaboration networks in
building teacher capacity and student achievement (Daly & Finnigan, 2010; Moolenaar, Daly, & Sleegers, 2010;
Penuel, Riel, Krause, & Frank, 2009). Moreover, studies on teacher collaboration highlight the role of educators’
interactions in improving the quality and effectiveness of teaching practices and school organizations (Goddard,
Goddard, & Tschannen-Moran, 2007; Moolenaar et al., 2011; Yasumoto, Uekawa, & Bidwell, 2001), leaving aside
the idea of teacher isolation (Baumard & Starbuck, 2005; Collinson & Cook, 2004; Lieberman, 2000).

On the other side, recent studies show that network centrality may be a predictor of PST’ academic success, and
specifically being a new ideas giver (Lépez et al. 2017). Several studies highlight the positive association between
social ties and academic performance (Hommes et al., 2012; Mayer & Puller, 2008; Rizzuto et al., 2009; Smith &
Peterson, 2007; Yuan et al., 2006) and the importance of degree centrality in academic performance (Gasevic et al.,
2013). Moreover, the relationship between different ties and networks, known as multiplexity, can also help to
understand the strength the interaction of exchanges can bring to the whole network. That occurs when multiple
types of relationships overlap within the same set of actors (Doreian, 1974; Bliemel, McCarthy, & Maine, 2014),
something usual within a group of people.

Besides, literature shows that social capital may play a mediating role in diverse fields as the economical (Woolcock
& Narayan, 2000), financial (Blasco, Navas, & Lépez, 2010; Daud & Yusoff, 2010), sociological (Karlsdotter, Martin,
& Lopez del Amo, 2011; Lai, 2013), and also in the educational. In this sense, some studies focus on the mediating
role of social capital involving educational equity and educational achievement (Dika, 2003; Poonpol, 2017), or
school continuation (Borgonovi & Pokropek, 2016; Teachman, Paasch, & Carve, 1997), between organizational
leadership and organizational learning (Golmoradi & Ardabili, 2016), or interorganizational relationships and
entrepreneurship attitudes (Bojica, Arroyo, & Fuentes, 2012; Portes, 1998). However, there is a lack of research on
the mediating role of social capital in PST training and their professional development.

In this regard, previous studies done by the authors (Lépez et al., 2017) shed some light on emerging teaching
models that are based on team teaching, co-teaching, collaborative teaching or educational collaborative networks
as models where more knowledge is shared and built. Consequently an implication was for reform programmes to
increase social capital also by promoting a collaborative innovation environment. Although, more research needs
to be done to understand the role that social capital can play as a mediator between a collaborative innovation
climate and PSTs’ professional development.

As such, our study is guided by the following hypotheses:

H1: A pre-service teachers learning climate involving collaboration and innovation is positively related to academic
achievement (grade point average) and professional competences (practicum grade and self-efficacy).

H2: Centrality measures in pre-service teachers’ social networks, as an indicator of greater social capital, are
positively related to academic achievement (grade point average) and professional competences (practicum grade
and self-efficacy).

H3: Social capital of pre-service teachers is a mediator variable between learning climate and their academic
achievement (grade point average) and professional competences (practicum grade and self-efficacy).
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3.- Methodology
3.1.- Data collection
3.1.1.- Context

Catalonia has recently been undergoing different educational changes in schools and universities, with a strong
impetus from civil society and families. Carbonell (2016) refers to as the third educational spring, characterized by a
push to spur the process of educational change by scaling up successful smaller-scale educational projects (e.g.,
‘Escola nova 21’ project, the Network of Innovative Secondary Schools or the Eines per al Canvi (Tools for Change)
programme) to a larger number of schools.

This results in pedagogical trends that encompass comprehensive competency-based approaches, greater
interaction between students groups of different ages, problem-based learning, flipped classroom methodologies,
collaborative group work, greater student autonomy allowing them to make learning choices freely and globalised
places designed to respond to this diversity (Diaz et al., 2019). On the other hand, these schools are having strong
leaderships that help teachers feel empowered by promoting team-work and co-teaching.

Within this context, the Agency for the Quality of the University System of Catalonia (AQU) started on 2014 the
Programme of Improvement and Innovation in Teacher Training (MIF). This programme has supported several
studies on teacher training programs, carried out by teams of university professors and school teachers, like the
one we are presenting. The program is very commited with innovation being aware that is fundamental that new
teahers brings it to schools. At the moment, the different projects developed within the program have good results
regarding PST’ attitudes towards innovation (Programa MIF, 2018).

In Catalonia (Spain), where this study takes place, there are two teacher training grades: Preschool Education
Teacher Training Programme and Primary Education Teacher Training Programme. These grades are taught at 8
teacher training schools, of which on average 2500 students graduate each year. Both programs take 4 years and
include part training at a University and part in-school placement as a teacher intern at a local preschool or primary
school (on average, 24 weeks).

3.1.2.- Sample

This study took place at the Ramon Llull University-FPCEE Blanquerna in Barcelona, Catalonia (Spain). A total of 321
PSTs participated in an online questionnaire. The PSTs were enrolled full time in Teacher Training Preschool
Education Program (N = 158) or Teacher Training Primary Education Program (N = 163). The voluntary survey was
administered during the 4th grade training program when they did their internships at the school. The students
were grouped in cohorts/classes of about 60 students, and cohorts remain stable throughoutthe period of 4 years,
favouring different types of social interaction while completing the program. Average attrition in these programs is
about 4% each year. The response rate of the questionnaire was 80%,, 277 PSTs (86%) were female and 44 (14%)
were males, a common percentatge in these undergraduate studies.

3.1.3.- Instruments

Dependent variables. We assessed PSTs' performance by two variables, namely academic achievement (grade point
average) and professional performance (practicum grade and self-efficacy).

Academic achievement was measured by Grade Point Average (GPA), reflecting the average value of the
accumulated final grade earned in courses over time. It is calculated as the sum of all accumulated final grades
divided by the number of grades awarded. It ranges from 0.0 to a 4.0.

Professional performance was assessed using two variables, namely a practicum grade and self-efficacy. The
practicum grade is the score they get after following a practicum involving school practices and reflections at the
university throughout the 4th year. This score ranged from 0.0 to 10.0. GPA and practicum scores were obtained
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after the PSTs ended the program (June 2015). Finally, we assessed PST performance by measuring PSTs
self-efficacy. Self-efficacy refers to the confidence of the students on their ability to achieve intended results in the
school context. It is measured by a self-report scale designed by Liou et al. (2016), based on the work by
Tschannen-Moran & Hoy (2001). This scale has been translated and adapted to the context of this study. The
perception of self-efficacy was ranged from 1 (not at all) to 9 (totally).

Independent variables. We assessed the learning climate by two variables, namely Innovation orientation
(Collective and Individual innovation orientation) and Trust (Collective and Individual trust) The scale ranged from 1
(not at all) to 9 (totally). The items and factor loadings of collective and individual innovation are summarized in
Table 1.

Innovation orientation. We assessed PSTs' innovation orientation by using two scales related to the individual and
collective perspective on innovation. The scales were designed by the Chicago Consortium on Public Schools
(2008). They involve the will to try and develop new ideas and the desire to acquire new knowledge even though it
seems risky. The scale 'Individual innovation' measures self-perception of a student's own innovation orientation.
The scale 'Collective innovation' assesses a student's perception of the group's orientation to innovation.

Trust. We assessed PSTs' trust by using two scales related to the individual and collective perspective on trust.
These scales were originally designed by Liou et al. (2016) and based on the work by Tschannen-Moran (2004) and
Daly & Chrispeels (2008). The scale 'Individual trust' assesses students' perception of their own trust towards their
peers. The scale 'collective trust' measures students' perceptions of the level of trust in the program, among peers
and instructors.

Mediating variables. We used a social network survey based on previous research (Liou et al., 2016). We translated
and adapted this survey to our university context. Social network literature makes a distinction between
instrumental and expressive networks (Borgatti & Foster, 2003; Ibarra, 1993; Lin, 1982; Lincoln & Miller, 1979).
Instrumental networks are related to work role and academic performance, involving the exchange of information,
knowledge, advice and instructional material resources. In contrast, expressive networks are focused on the
transfer of personal, affective, and emotional resources such as friendship and the need to vent frustrations or
worries. Therefore, in this study, we use two instrumental networks questions (“From whom do you seek advice
regarding improving your practice” and “From whom do you seek new ideas regarding teaching”) and one
expressive network question (“to whom you turn to when you need to vent”). Respondents could name cohort
members to whom they turn for these relational resource and the frequency of that interaction (with 1="once per
month” and 4 ="once or twice per week”).

Table 1. Factor loadings for innovative and trust scales

Factor

Items loading
Students' Orientation to Innovation ( @=.89)

1. Students are willing to take risks to improve the quality of their learning .87
2. Students are generally willing to try new ideas .87
3. Students have a positive ‘can-do’ attitude .87
4. Students are encouraged to go as far as they can .88
5. Students are continually learning and developing new ideas .87
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6. Students are constantly trying to improve their teaching .86
7. A big part of the students are involved in trying new ideas -89
8. Students have professional support for developing innovations .90
9. Students are really excited about new learning .88
10. Students always give their best to implement new ideas .87
Individual Orientation to Innovation ( @=.78)

1. I am willing to take risks to improve the quality of my learning .75
2. | am generally willing to try new ideas 74
3. | have a positive ‘can-do’ attitude 76
4.1 am encouraged to go as far as | can 73
5. 1 am continually learning and developing new ideas .73
6. 1 am constantly trying to improve my teaching .75
7. A big part of the my colleagues are involved in trying new ideas .81
8. | have the professional support for developing new ideas .79
9. | am really excited about new learning .
10. | always give my best to implement new ideas .75
Collective Trust ( @=.91)

1. Students in this program care about each other. -90
2. Students in this program typically look out for each other. -90
3. Students in this program have faith in the integrity of the instructors. 20
4. Even in difficult situations, students in this program can depend on each other. .90
5. The instructors in this program typically act in the best interests of the students. .90
6. Students in this program can rely on the instructors. 91
7. Students in this program trust each other. 20
8. Students in this program trust the instructors. 90
9. Students in this program are open with each other. 20




Post-print — Available in http://www.recercat.cat

This is a post-print (final draft post-refeering). Published in final edited form as: Civis,M., Diaz-Gibson,J.,
Lépez,S., i Moolenaar, N. (2019). Collaborative and innovative climates in pre-service teacher programs: the

OBlanquerna sy role of social capital. International Journal of Educational Research, Vol. 98.
e https://doi.org/10.1016/j.ijer.2019.08.019
10. Students in this program can be counted on to do their work. 91
11. The instructors tell students what is really going on. 91
12. The instructors of the program show concern for students. 91
13. Students in this program have faith in the integrity of their colleagues. .90
14. Students in this program are not suspicious of each other. 91
15. Students here are not secretive. 91
16. When Students in this program tell you something you can believe it. 91
17. Students in this program do their work well. .91
18. Instructors here believe that students are competent learners. .90
19. The students in this program are not suspicious of most of the instructors’ actions. 91
20. The instructors in this program is competent in doing their jobs. 91
21. Students in this program trust their instructors. .90
Individual Trust ( @=.90)
1. | trust my classmates 88
2. Even in difficult situations, | can depend on my classmates .88
3. I can always count on my classmates .87
4. | find that my classmates are open to me .88
5. l also share personal information with my classmates 88
6. | really care about my classmates .88
7. I find that my classmates typically look out for me .90
8. 1 am not suspicious of my classmates .90
9. | find that my classmates are honest with me .88
91

10. I find that my classmates always keep their word

N=321 PSTs

Control variables. Additionally, we collected demographic variables (gender, group) as in earlier research these
showed to be important.

3.2.- Data Analysis
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Descriptive statistics. We used descriptive statistics to explore the PST performance, innovation and trust scales.

Social network analysis. We analyzed students' social capital by calculating the centrality of each student in the
cohort network. We used social network software (UCINET 6; Borgatti, Everett, & Freeman, 2005) to calculate
various network statistics that reflect the network position of the PSTs in the PSTs cohort at the university.
Centrality captures the extent to which an actor occupies an important position in the social network, as a symbol
of prestige and visibility (Carolan, 2014). Actors in a central position have the possibility to guide, control and
broker the flow of resources within a group (Daly, 2012). In this study, we used some of the most frequently used
centrality measures: Degree centrality and Betweenness centrality, also according to their robustness (lacobucci,
McBride, Popovich, & Rouziou, 2017)

Degree centrality is calculated by summing up the number of ties to and from an actor. In-degree reflects the
number of ties received from others, and as such can be seen as a measure of network popularity. Out-degree
reflects the number of ties sent to others (Carolan, 2014), and as such can be seen as a measure of network
activity. These numbers are subsequently normalized (divided by cohort size) so that centrality scores of students in
different cohorts can be compared with each other. The normalized scores are from 0 (an actor with no
relationships with the others) to 1 (an actor is connected with all the others actors in the network).

Betweenness centrality measures the degree to which other actors lie on the shortest geodesic path between pairs
of actors in the network that are not directly linked, also referred to as a 'brokerage' position (Carolan, 2014;
Freeman, 1979; Wasserman & Faust, 1998). This measure captures how actors control or mediate the relations
between pairs of actors that are not directly connected. This measure was normalized and ranged from 0 (an actor
does not occupy any betweenness position) to 1 (an actor is 'in between' all relationships in the network, meaning
that actor is the only one connecting all other actors), depending on the possibility for an individual of reaching this
position.

Hypothesis testing. To test our hypotheses, we conducted a series of correlation analysis and a multiple regression
analysis using IBM SPSS. To examine the mediation hypothesis, we followed a procedure as outlined by Preacher &
Hayes (2004) consisting of a three-step procedure to examine the social capital of PST as a mediator variable
between a learning climate and their academic and professional performance (Figure 1). The formal heuristic
analysis is straightforward and follows directly from the definition of a mediator provided by Baron and Kenny
(1986), as it is cited by Preacher & Hayes (2004). Following our hypotheses, we first analyzed the relation between
a learning climate (trust and innovation orientation) and PST performance through correlation and regression
analysis (path c). Second, we analyzed the relation between social capital (outgoing ties, incoming ties and
betweenness) and PST performance through correlation and regression analysis (path b). And third, we analyzed
the indirect relation between a learning climate and PST performance (path c’) through the mediating effect of
social capital.
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Figure 1. Path diagram
4.- Results

4.1.- Descriptive Statistics

We report the descriptive statistics in Table 2. Related to academic performance, GPA is on average 1.81 (out of 4).
Concerning professional competences, Practicum grade is on average around 8 (out of 10) and the Perception of
Self-Efficacy is 6.68 (out of 9). Regarding the learning climate, we find that individual innovation is on average the
highest aspect of the learning climate with an average of 7.18 (out of 9), followed by collective innovation 6.25 (out
of 9) (see Table 2). On the other hand, both individual and collective trust are on average around 6 (out of 9) in the
learning climate.

An analysis of PST social networks reflects that teachers indicate to ask for advice to about 25% of their colleagues
(advice out-degree and in-degree). Therefore, is the most used network for them. In addition, teachers share
educational ideas with about 14% of their peers. Finally, teachers indicate to vent about their work with about 10%
of the teachers.

Table 2. Descriptive Statistics

M Min Max SD

Collective 6.25 1.30 9 1.25
Innovation

Individual 7.18 3.90 9 .94
Innovation

Collective 6.04 2.71 8.52 1
Trust

Individual 6.20 2.20 9 1.36
Trust
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GPA 1.81 1.18 2.98 .33
Practicum 7.97 4 10 1.21
Grade
Self-Efficacy 6.68 3.75 9 1.08
Advice .25 .09 .51 .09
In-Degree
Advice .25 .00 1 .35
Out-Degree
Advice .01 .00 .10 .01
Betweenness
Need to vent .09 .04 21 .04
In-Degree
Need to vent .09 .00 1 .23
Out-Degree
Need to vent .01 .00 .32 .02
Betweenness
Ideas 14 .06 34 .07
In-Degree
Ideas 14 .00 1 27
Out-Degree
Ideas .01 .00 .15 .02
Betweenness

N=321 PSTs

Correlation Analysis
Learning climate and PSTs’ success

Results (see Table 3) suggest a positive correlation between the learning climate variables concerning innovation
and trust. Additionally, a positive correlation is found between PSTs’ GPA and Practicum grade (r=.62, p<.01).
However, there are no significant correlations between self-efficacy and achievement and performance variables.

To test the first hypothesis (H1), we also explored the relationship between PSTs’ performance and innovation and
trust. We found a significant, positive correlation between self-efficacy and respectively individual innovation (r=
.46, p< .01), collective trust (r= .14, p< .05), and individual trust (r= .21, p< .01). Results suggest that students with
higher perceptions of individual and collective trust, so as higher innovation openness report higher levels of
self-efficacy. So, climate seems to impact academic performance but only in terms of self-efficacy, not in terms of
academic achievement (GPA) or practicum grade.

Table 3. Correlation analysis: learning climate and PSTs’ success
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1b 1c 1d 2 3a 3b

1. Collaborative
innovation
climate

ok

a. Collective .52 .53 .22 -.07 -.06 12

Innovation

% sk *k

b. Individual - 41 A1 .07 .46

Innovation

.30

%

c. Collective - .63 -.03 .06 14

Trust

*k

d. Individual - .00 .13 .21
Trust

2. Academic - .62%* .00
achievement
(GPA)

3. Professional
competences

3a. Practicum - .08
Grade

3b. Self-Efficacy -

Note. **p<.01, *p<.05, N= 321 PSTs
Social capital with learning climate and PSTs’ success

Results of the relation between social capital and teachers’ outcomes (hypothesis 2) suggest a positive relationship
between academic performance and occupying a central position (Table 4). Specifically, we found that students’
academic success was related to incoming ties in all the networks (advice: r=.15, p<.05; need to vent: r=.13, p<.05;
new ideas: r=.24, p<.01) and betweenness in advice (r=.17, p<.01) and new ideas (r=.14, p<.05) networks. Going
into professional competences, findings suggest a positive correlation between PSTs’ position centrality, in terms of
betweeness. Specifically, we found a positive relationship with betweenness indicator and practicum grade in the
need to vent network (r=.16, p<.01). The same occurred for students’ self-efficacy with a positive correlation
among betweenness in ask for advice network (r=.14, p<.05).

Concerning the relationship between a collaborative and innovative climate and social capital (hypothesis 3), we
found a positive, significant correlation between incoming ties in advice and collective trust (r= .16, p< .05), advice
with individual trust (r=.18, p< .05), need to vent with collective trust (r=.18, p< -05), need to vent with individual
trust (r=.16, p< .05), new ideas with collective trust (r= .16, p< .05) and new ideas with individual trust (r=.19, p<
.01). Thus, students who perceive higher levels of trust, are more requested and asked for advice, for vending and
for sharing new ideas. Therefore, results suggest that there is a mediator effect with the variable social capital

12
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meditating the relationship between the learning climate and PSTs’ performance. In this case, this suggests that
there may be a partial mediation because an innovative climate has significant impact on PSTs’ self-efficacy.

Table 4. Correlation analysis: social capital with learning climate and PSTs’ success

la. 1b.Individual 1c. 1d. 2.Academic 3a. 3b.Self-Effica
Collective Innovation Collective Individual achievement Practicum cy
Innovation Trust Trust (GPA) Grade
4. Networks
and
characteristics
a. Advice .07 .03 .16 18" .15% .07 .02
In-Degree
b.Advice .05 -.00 -.06 -.08 .10 .04 .09
Out-Degree
c. Advice .05 .05 -.08 -.09 A7%* .06 14*
Betweenness
d. Need to .08 -01 18" 16" A3* .08 -.02
vent In-Degree
e. Need to A1 -.03 -.01 -.05 .08 .03 -.01
vent
Out-Degree
f.Need tovent .00 -.09 .03 .06 .08 16** .01
Betweenness
g. Ideas .04 .08 16" 197 24%% .09 .09
In-Degree
h. Ideas A1 .01 .02 -.02 .04 .01 .06
Out-Degree
i. Ideas .05 .01 .03 .04 .14* .09 .01
Betweenness

Note. **p<.01, *p<.05, N= 321 PSTs
4.2.- Regression Analysis
4.2.1.- Learning climate and social capital with PSTs’ success

In addition to correlations, we ran a multiple regression analysis to test our three hypotheses. We selected the
variable self-efficacy to run the analysis taking into account the results on the previous correlation analysis while
testing the first hypothesis (H1). Firstly, the multiple regression analysis confirms that individual innovation has a
positive impact on self-efficacy (r=.55, p< .01), while the collective innovation has a negative impact (r=-.16, p< .05)
(see Table 5).

13
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Further, based on earlier correlational findings, we selected in-degree and betweenness as indicators of centrality
to predict GPA. In addition, we chose the betweennes indicator to predict professional performance for each
network. Results suggest that incoming ties in the new ideas network are related to a positive effect on students’
academic performance -GPA- (r= .24, p< .05). In terms of betweenness, the advice network is related to a positive
effect on GPAs (r= .17, p<.01). Therefore, new ideas and advice networks have an influence on students’ academic

success. These results of the regression analysis replicated our correlational findings.

Table 5 also shows that advice network has a positive effect on professional success in terms of self-efficacy with
the betweenness indicator (r= .14, p< .05). At the same time, the students’ professional performance considering
practicum grade was found to be affected by the need to vent network with the network characteristic of
betweenness (r= .16, p< .01). However, the proportion explained variance for each of the tested model is small (R2

and R2

adjusted

from .01 to .06).

Table 5. Multiple Regression Analysis: learning climate and social capital with PSTs’ success

GPA Practicum Grade Self-Efficacy
B Adj R2 R2 8 Adj R2 R2 B Adj R2 R2

Collaborative innovation climate

Collective - - -.16*
Innovation

Individual - - 55%*
Innovation

Collective Trust - - -.01

Individual Trust - - .08

- - - - .23 .23
Network characteristics
Advice In-degree -.15 - -
Need to wvent]| -.18 - -
In-degree
Ideas In-degree .24% - -
.05 .06 - - - -

Advice A7%* .02 .14*
Betweenness
Need to vent| .03 16** -.04
Betweenness
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Ideas .07 -.01 -.05
Betweenness
.03 .03 .02 .03 .01 .02

Note. **p<.01, *p<.05, N= 321 PSTs

4.2.2.- Learning climate with social capital

We followed our analysis by looking for a mediator effect between trust and teachers’ performance by examining
the relationship between this learning climate and the social capital (hypothesis 3, see Table 6) . We performed a
multiple regression analysis to confirm if exists a relation from collective and individual trust (selected from the
correlation analysis) to social capital, in the centrality measure of in-degree. Results confirm that trust has an
influence on being a “giver” in the network advice with individual trust (r=.18, p< .05), need to vent with collective
trust ( r=.18, p< .05) and new ideas with individual trust (r=.18, p<.01).

Table 6. Multiple Regression Analysis: learning climate with social capital

Advice In-degree Need to vent In-degree Ideas In-degree
Trust B Adj R2 R2 B Adj R2 R2 B Adj R2 R2
Collective Trust .08 .18* .07
Individual Trust .18* .09 .18%*
.03 .03 .03 .03 .03 .03

Note. **p<.01,
*p<.05, N= 321
PSTs

Results can also be presented graphically through the network sociograms that provide initial visualization of the
network structure generated by NetDraw (Borgatti, 2002). Figure 2 represents the PSTs’ advice network. Students
are represented by squares (nodes) and lines that connect these squares illustrate PSTs’ advice ties. Nodes are
coloured by the GPA, ranging from 1 to 4. Then, we sized individuals by centrality measures. Bigger nodes reflect
more betweenness ties in this case. These sociograms correspond to our regression analysis, showing that bigger
nodes (“brokers”) generally also represent higher grades. Therefore, been a broker in advice networks causes
higher achievement.
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Figure 2. Example of PSTs’ GPA in an advice network (betweenness)

To sum up, by testing Hypothesis 1 (H1) we have seen that an innovative climate, with the perception of individual
innovation, has a positive relation on PSTs’ perception of self-efficacy. Regarding Hypothesis 2 (H2), findings in
general indicate a positive relationships between social incoming ties in new ideas network and academic
achievement as well as between the measure betweeness (“broker”) in advice, with both academic and
professional performance, and need to vent networks with practicum grade. Finally, through Hypothesis 3 (H3) we
have noted that a collaborative climate is mediated by social capital to be related with academic achievement and
professional competences, regarding Hypothesis 2 (H2). Specifically, through incoming ties (“giver”), individual
trust is related to advice and ideas networks while collective trust is related to need to vent network.

5.- Discussion

Results illustrate the influence of a learning climate open to innovation in PSTs self-efficacy. Also, findings confirm
the direct effect of PSTs’ social capital in their general performance (Celik & Ekinci, 2012; Civis et al., 2017; Daly et
al.,2014; Liou et al., 2016; Penuel et al., 2012) and the direct relationship between learning climate and social
capital (Bryk & Schneider, 2002; Cosner, 2009; Daly et al., 2014). Finally, results showedthat there is a partial
mediator effect played by social capital as a crucial interconnection between learning climates and PSTs’
performance.

Our findings suggest that learning environments based on an innovation orientation, open to share new ideas
between the cohort and to implement new practices in their schools, positively shapes preservice teacher’s
competences by enhancing their own self-efficacy. Thus, it seems like when teachers feel and experience an
environment where errors are learning pieces and where teachers can discuss and implement new ways of
organizing resources, new methodologies and new didactics, their teacher efficacy is empowered in a substantial
way. Also, the cohort learning climate is shown as non compensate in terms of the two climate conditions
described for supportive environments (trust and innovation), being trust the condition that should be improved to
enhance professional development (Dinsmore & Wenger, 2006; Ewing & Manuel, 2005; Liou et al., 2016; Stauffer
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& Mason, 2013). Moreover, the positive correlation between innovation and trust seems to indicatethat both
variables are highly linked, so developing a more innovative environment that in turn reinforces a more trustful
climate for teachers, and at the same time, developing a climate based on trust helps teachers to become more
innovative.

Furthermore, we have seen that climate does not affect academic achievement (GPA) and professional
competence (practicum grade), being this indirect link proved in other studies (Moolenaar, Sleegers, & Daly, 2012).
However, literature on the field of preservice teachers and professional development is not univocal at this point as
other studies shows its direct effect (Bryk & Schneider, 2002; Cosner, 2009; Daly et al., 2014). This result could
indicate that University ratings and assessments are not always aligned with some emergent competences for
teachers in the 21st century as being a continuous innovator. This gap between educational needs in the field and
rigid competences in higher education is underlined by different authors as Prats (2016), Tiana (2013) or Pantic &
Wubbels (2010).

Results indicate a positive relationship between social capital and PST performance, confirming earlier literature
(Dika & Singh, 2002; Gasevic et al., 2013; Liou et al., 2016; Smethem, 2007) and also indicating the importance of
networks where teachers interact and collaborate (Daly & Finnigan, 2010; Moolenaar et al., 2010; Penuel et al.,
2009). Findings show that occupying a central position in networks where PSTs share new ideas and where they ask
for advice enhances their performance. Therefore, the network where PSTs ask for professional advice seems to be
the most influential, as students with higher academic achievement are more sought out for work-related
interaction.

Also, a brokering position in this network is correlated with higher achievement and higher self-efficacy, meaning
that those actors that interact with disconnected people are key players that receive and gain knowledge from
others, tending to perform in a better way than the rest of the cohort. These brokers may gain much more social
capital than the rest by their connections across the network, and use this capital to comprehensively improve in
their teachers’ path. At the same time, PSTs that are central in giving and sharing new ideas with the rest of the
group tend to show a higher academic achievement. So, putting into play new learnings and ideas by sharing them
with the rest of the group suggestsalso a key position of those who show higher scores in the program.

Findings seem to indicate that students who perceive more trust, are asked more for advice, for venting and for
sharing new ideas. Furthermore, regression helped us to note that trust has an influence of being a “giver” in the
three network. This last question makes us think if that happens because perceiving more trust implies seeming
more trustworthy.

Also, results confirmed the mediator effect of social capital on the relationship between a learning climate and
teachers’ performance, being in this case a partial mediation. That may be due to the significant impact of an
innovation orientation on PSTs’ self-efficacy that implies no need of mediation, contrary to what happens to trust.
Consequently, a trustful climate could improve PSTs’ performance through social capital both in instrumental and
expressive networks. Thus, the learning climate as a whole has an effect on teachers’ performance thanks to the
mediation effect of social capital. These results help us confirm the mediating role of social capital in the
educational area adding evidence to its mediation role in other studies on educational equity (Borgonovi &
Pokropek, 2016; Dika, 2003; Poonpol, 2017; Teachman et al., 1997 ) or in the organizational sphere (Bojica et al.,
2012; Golmorad & Ardabili, 2016). As such, social capital becomes a key piece in the Universities program plan in
order to build a meaningful learning climate that empowers the professional development of PSTs.

6.- Conclusion

This paper brings light to the social side of teacher performance by increasing the limited empirical research
inquiring the type of learning climate needed to support PSTs’ professional path and the role of their social capital.
As a result, the paper confirms the mediator effect of social capital on the relationship between a learning climate
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and teachers’ performance. Through social capital both in instrumental and expressive networks, a collaborative
innovation climate can improve PSTs’ performance. More specifically, having a trustful environment oriented to
innovation facilitates the interaction between teachers’ and the creation of social capital that also affects positively
their academic achievement and professional competences. Thus, a collaborative innovation climate has an effect
on teachers’ performance thanks to the mediation role of social capital. Also, these results underline the important
performance of social capital in improving PSTs programs. Specifically, findings appear to be critical in a catalonian
and spanish context that are deeply involved in different educational changes concerning teacher training
programs.

As a limitation, we can refer that a valid network dataset requires a high response rate - typically a 75% to be
considered reliable-. In our case we have a response rate of 80% and though considered generally enough, some
studies describe a robust results above 80% so that a bigger rate would be desirable (De Brin & McAuliffe, 2018).
Additionally, the method we followed to test the mediation role sometimes suffers from low statistical power.
However, the validity of one’s conclusions about mediation is determined by the design of the study as much as by
statistical criteria (Preacher & Hayes, 2004), a point that is solidly build through the paper. Furthermore, deeper
understanding is needed to comprehend the effects of social capital in PSTs professional development. In this
regard, we would rise two research lines that appear to be significative in this effort: on the one side, the use of
mixed method studies including more qualitative assessments of the relationships between beginning teachers and
how these affect their instructional practice and study success. On the other, the study of the overlap of networks
and resources in order to discover if it can increase the possibility for PSTs to gain benefit from this multiplex ties.
In sum, this paper contributes to the social and relational side of teacher training, where program effectiveness and
improvement does not result solely through technical plans and blueprints, but through the interaction of
participants (Daly, 2010).
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