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 Transformational leadership was directly and indirectly positively associated with team learning.
 Transformational leadership also was positively associated with participative decision making.
 Participative decision making was positively associated with team commitment and task interdependence.
 Team commitment and task interdependence were positively associated with team member proactivity.
 Team member proactivity was positively associated with all team learning activities.
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The implementation of educational innovations by teachers seems to beneﬁt from a team approach and
team learning. The study's goal is to examine to what extent transformational leadership is associated
with team learning, and to investigate the mediating roles of participative decision-making, team
commitment, task interdependence and teachers' proactivity in this association. Data were analysed
using multilevel structural equation modeling (N ¼ 992 teachers, 92 teams). Results show that transformational leadership had direct and indirect positive associations with team learning through all
mediators. These results provide insights into how transformational leaders can have a positive inﬂuence
on team learning.
© 2017 Elsevier Ltd. All rights reserved.
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1. Introduction
Worldwide, governments and schoolboards initiate educational
innovations to improve student attainment and the quality of
educational programmes. As a result, schools constantly work on
educational innovations (Runhaar, Konermann, & Sanders, 2013).
Teacher teams play a crucial role during these innovations, because
it is only when teams change the way in which they work that
effective change can be achieved at the organisational level
(Edmondson, 2002). This implies that the success of school improvements depends, in part, on team performance (Park, Henkin,
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& Egley, 2005). Team learning, which consists of building shared
knowledge on innovations by sharing information and ideas with
each other and questioning, concretising and discussing this shared
information (Decuyper, Dochy, & Van den Bossche, 2010), is needed
to increase team performance (Vangrieken, Dochy, & Raes, 2016).
By engaging in team learning activities, teacher teams can better
understand ideas behind educational innovations, reach agreement
among team members on educational innovations, increase their
innovativeness and make progress towards realising educational
changes (Drach-Zahavy & Somech, 2001; Runhaar, Ten Brinke,
Kuijpers, Wesselink, & Mulder, 2014; Wijnia, Kunst, Van
Woerkom, & Poell, 2016).
Although team learning is important for realising educational
innovations, simply putting people together in a team is no guarantee that team learning will occur (Van den Bossche, Gijselaers,
Segers, & Kirschner, 2006). Research shows that team learning
occurs more in teacher teams that are ‘real teams’ (Vangrieken
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et al., 2016). A real team is deﬁned as “a collection of individuals
who are interdependent in their task, who share responsibility for
outcomes, who see themselves and who are seen by others as an
intact social entity embedded in one or more larger social systems”
(Cohen & Bailey, 1997, p. 241). However, teacher teams do not always meet these criteria (Vangrieken, Dochy, Raes, & Kyndt, 2013).
Instead, teachers are often individually occupied with everyday
issues, and may ﬁnd it difﬁcult to disengage themselves from these
issues in order to collectively invest in team learning (Oude Groote
Beverborg, Sleegers, & van Veen, 2015; Vangrieken, Dochy, Raes, &
Kyndt, 2015). Consequently, teachers tend to engage in more superﬁcial levels of collaboration, such as planning practical tasks and
activities, and discussing existing course materials (Vangrieken
et al., 2015). Therefore, Vangrieken et al. (2015) argue, teacher
teams often resemble an aggregate of individuals who are not
interdependent and who feel only limited team commitment,
which hinders team learning.
Our study aims to examine how team learning can be fostered
through the leadership style of team leaders, by focusing on
transformation leadership. Previous studies reveal multiple positive research results. For example, a transformational leadership
style of school leaders or team leaders enhances a school's innovative climate (Moolenaar, Daly, & Sleegers, 2010), teachers'
involvement in individual learning activities (Geijsel, Sleegers,
Stoel, & Krüger, 2009; Oude Groote Beverborg et al., 2015;
Runhaar, Sanders, & Yang, 2010; Thoonen, Sleegers, Oort,
Peetsma, & Geijsel, 2011), and teachers' involvement in collective
learning activities (Lodders, 2013; Silins & Mulford, 2002;
Vanblaere & Devos, 2016). Additionally, research outside the
educational context shows that transformational leadership is
positively related to team learning (Raes et al., 2013).
Although these studies show the importance of transformational leadership in general and for teachers' team learning in
particular, more research is needed to understand the underlying
mechanisms and to unravel effective components. For instance,
some studies show a direct association between transformational
leadership and teachers' team learning activities (e.g. Lodders,
2013; Vanblaere & Devos, 2016), while others suggest indirect associations (e.g. Raes et al., 2013; Silins & Mulford, 2002). Therefore,
in this study we identify and explore possible underlying mechanisms in the relationship between transformational leadership and
team learning by examining the mediating roles of: 1) teachers'
collective opportunities to participate in decision-making, deﬁned
as joint decision-making processes by leaders and teachers
(Thoonen et al., 2011); 2) teachers' individual team commitment,
deﬁned as teachers' affective bond with the team (Van der Vegt &
Bunderson, 2005); 3) teachers' individually perceived task interdependence, deﬁned as the extent to which teachers need support
from their colleagues to fulﬁl their task (Van der Vegt, 2008); and 4)
teachers' proactivity, deﬁned as teachers' behaviour aimed at
improving the team's performance (Grifﬁn, Neal, & Parker, 2007).
More speciﬁcally, we examine whether transformational leaders
decentralise inﬂuence in teacher teams by giving teachers the opportunity to participate in decision-making (Avolio & Gibbons,
1988; Mulford & Silins, 2003; Thoonen et al., 2011) and whether
this stimulates team learning. Additionally, we examine whether
participation in decision-making enhances teachers' team-oriented
attitudes in terms of their team commitment and perceived task
interdependence. Finally, we examine whether these teamoriented attitudes encourage proactive team behaviour and
whether these proactive teachers participate more in team
learning. As such, the following research questions are answered:
‘To what extent are there positive associations between transformational leadership and team learning activities?’, and: ‘To what
extent are associations between transformational leadership and team

learning activities mediated by participative decision-making, affective team commitment, perceived task interdependence and team
member proactivity?’
1.1. Theoretical framework
In this section, the concept of team learning is ﬁrst elaborated by
explaining the core team learning activities that are central to this
study. We then explain why we expect transformational leadership
to stimulate team learning directly and indirectly through the
aforementioned potential mediators.
1.2. Teachers' team learning
Team learning enables teams to respond to changing environments and to learn how to collaborate more effectively (Decuyper
et al., 2010; Edmondson, Dillon, & Roloff, 2007). In the literature,
different team learning activities are identiﬁed, such as discussing
errors, learning from mistakes, seeking feedback and integrating
knowledge (Edmondson, 1999; Edmondson et al., 2007;
Kostopoulos, Spanos, & Prastacos, 2013; Tjosvold, Yu, & Hui,
2004). In their review study, Decuyper et al. (2010) combine
these different activities into three processes that they believe form
the core of team learning: information sharing, which refers to
team members sharing previously unshared information with
other team members; co-construction, which refers to team
members collectively combining insights and information into
shared interpretations through dialogue and reﬂective communication; and constructive conﬂict, which refers to team members
negotiating and discussing different perspectives of team members.
These processes describe what happens in teams when they learn.
In practice, these three processes do not occur linearly but are very
much intertwined (Decuyper et al., 2010; Van Woerkom & Van
Engen, 2009). Van Woerkom and Van Engen (2009) therefore
suggest combining these processes under the denominator information processing. Here, we follow their suggestion and consider
information processing as the central team learning process in
teacher teams. Information processing is essential for enabling
learning in teams because it helps teams to reduce ambiguous information and to deﬁne what actions they need to take (Van
Offenbeek, 2001).
Before team members can share information with each other
and discuss, question and concretise information in such ways that
necessary actions can be formulated and planned, it is important
that new information ﬂows into the team. Individual team members play a central role in this, because it is they who acquire
relevant new information (Van Offenbeek, 2001). They can do this
by engaging in information acquisition and boundary crossing. Both
activities imply that team members search for new and relevant
information, but the way in which they do this differs. Information
acquisition involves carrying out an active search within the known
environment when more information is needed, to strengthen
existing knowledge or to ﬁll existing knowledge gaps (Van
Offenbeek, 2001). This can be done by consulting different information sources, for example collecting information from the
Internet and books, participating in professional development activities or asking other team members for advice (Van Offenbeek,
2001; Wijnia et al., 2016). Boundary crossing implies that team
members ask people outside the team, such as experts, stakeholders
or members of other teams, for feedback and advice on team tasks
and team performance (Wong, 2004). In other words, new information is gathered from people outside the mental, physical and
organisational team borders (Kasl, Marsick, & Dechant, 1997).
Through boundary crossing, team members can acquire advice or
feedback on ideas that the team has come up with or on the
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direction a team is heading in. Such feedback and advice may
necessitate reconsidering plans and ideas to make them more
efﬁcient and effective. In this sense, boundary crossing helps to
point team learning in the ‘right’ direction (Decuyper et al., 2010).
One aspect that information acquisition and boundary crossing
have in common is that they are both initiated by individual team
members.
When combined, information acquisition and boundary
crossing by individual team members and information processing
in the team describe how new information ﬂows into the team and
how this information is interpreted and discussed in the team.
1.3. Transformational leadership and team learning
Transformational leaders help organisations deal with changing
environments by encouraging their followers to generate creative
solutions for complex problems (Bass, 1997; Bass, Avolio, Jung, &
Berson, 2003) and to put extra effort into their performance by
challenging their values, beliefs and attitudes (Podsakoff,
MacKenzie, Moorman, & Fetter, 1990). Transformational leadership has been widely studied in different contexts (Wang, Oh,
Courtright, & Colbert, 2011), including the educational context
(Leithwood & Jantzi, 2005). Although most studies focus on how
transformational leadership is related to individual employee outcomes, studies increasingly show that transformational leadership
is positively related to team outcomes as well (Schaubroeck, Lam, &
Cha, 2007; Wang et al., 2011).
Within the educational context, scholars have suggested that
transformational leadership consists of three dimensions (Geijsel,
Sleegers, & Van Den Berg, 1999; Leithwood & Jantzi, 2006). First,
by initiating and identifying a vision, transformational leaders
contribute to vision development in schools, which can increase
teachers' commitment to the organisation and may result in the
greater willingness of teachers to put extra effort into realising
organisational goals (Thoonen et al., 2011). Second, through individual support and consideration, transformational leaders focus on
the development and mentoring of teachers by, for instance,
delegating challenging tasks, providing feedback, and recognising
and satisfying teachers' needs and concerns (Raes et al., 2013;
Thoonen et al., 2011). Third, through intellectual stimulation,
transformational leaders stimulate creativity and professionalization by encouraging teachers to question their own beliefs and
values and by enhancing their problem-solving abilities (Geijsel
et al., 1999; Raes et al., 2013; Thoonen et al., 2011).
These three dimensions can be divided into a charismatic and an
empowerment component. The charismatic component (initiating
and identifying a vision) refers to inspiration and inﬂuence through
the expression of ideals, and the empowerment component (individual support and consideration and intellectual stimulation) refers
to the participative aspect of transformational leadership (De
Hoogh, Den Hartog, & Koopman, 2004): stimulating groups to be
creative and enhancing their collective problem-solving abilities
(Bass, 1997). This empowerment component is more explicitly
aimed at stimulating interactions in groups or teams than the
charismatic component. Through empowerment, transformational
leaders can stimulate team members to move beyond their selfinterest and to invest in their team (Raes et al., 2013), and can
create a learning climate in teams that stimulates the team's
development (Zaccaro, Ely, & Shufﬂer, 2008). Therefore, we expect
that when transformational leaders empower their teams, this is
positively related to teachers' participation in team learning activities, and we formulated our ﬁrst hypothesis as follows:
Hypothesis 1. Empowering transformational leadership is positively
associated with teachers' participation in information acquisition,
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boundary crossing and information processing.

1.4. Unravelling possible mediators
Participative decision-making. As mentioned in the introduction, transformational leaders tend to decentralise inﬂuence
within teams (Avolio & Gibbons, 1988; Mulford & Silins, 2003). For
instance, research shows that transformational leaders encourage
teachers to participate in decision-making (Geijsel et al., 2009;
Thoonen et al., 2011). Participative decision-making implies that
the decision-making process is not regulated by and reserved for
team leaders and a few teachers, but that each team member has
the opportunity to participate in decision-making. Such participation can increase teachers' support for educational change and
contribute to school improvements (Harris, 2009; Scribner, Sawyer,
Watson, & Myers, 2007).
We expect participative decision-making to partially mediate
the associations between transformational leadership and team
learning because participative decision-making increases the
mutual inﬂuence among team members. This mutual inﬂuence
creates interaction between team members, encourages team
members to share knowledge, and stimulates the further creation
of a learning climate in teams (Liu, Hu, Li, Wang, & Lin, 2014). For
example, teachers' involvement in team decisions may increase the
need for information processing in terms of sharing information
with each other and concretising shared information together in
order to make informed and considered decisions. Teachers'
involvement in decision-making may also increase their individual
information acquisition and boundary crossing behaviour because
they feel responsible for making considered decisions, and may
therefore want to consult all the available and relevant information.
Although this association between participative decisionmaking and team learning lacks empirical evidence, previous
research does conﬁrm that empowering teams and distributing
leadership among team members are positively associated with
team learning (Liu et al., 2014). We expect a similar association
between participative decision-making and team learning. Therefore, based on these concepts, the following hypothesis was
formulated:
Hypothesis 2. Participative decision-making will partially mediate
the positive associations between transformational leadership and
information acquisition, boundary crossing and information
processing.
Affective team commitment, perceived task interdependence
and team member proactivity. Empowering teachers with the
opportunity to participate in decision-making processes may increase their team-oriented attitudes. Research shows that participative decision-making is positively associated with employees'
affective commitment to the organisation (Scott-Ladd, Travaglione,
& Marshall, 2006; Seibert, Wang, & Courtright, 2011), and similar
associations are found at the team level. For instance, the study of
Kirkman and Rosen (1999) shows that, when teams are empowered
and team members share decision-making, team members feel
collectively responsible for the team's performance and feel more
committed to their team. Furthermore, because participative
decision-making means that team members have a shared responsibility for the realisation of team tasks, they may feel that they
need to interact more to complete their tasks. In other words,
participative decision-making may be associated with increased
levels of perceived task interdependence of team members. While
this possible association misses a solid empirical base, research
does show that task interdependence positively affects the positive
association between team empowerment and team performance
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(Chen, Kirkman, Kanfer, Allen, & Rosen, 2007; Liden, Wayne, &
Bradway, 1997), which indicates that there is an important association between empowerment and task interdependence. Therefore, we expect that participative decision-making will be
positively associated with teachers' team commitment and their
perceived task interdependence.
In turn, we expect that teachers' increased affective commitment and perceived task interdependence (i.e. teachers have
stronger team-oriented attitudes) will be positively associated with
higher levels of proactive team member behaviour by teachers (i.e.
they show more team-oriented behaviour). This mechanism can be
explained by the role theory (Grifﬁn et al., 2007; Katz & Kahn,
1978): when individuals feel part of a team and recognise a bond
of identity, they will act in ways to support their team by carrying
out activities to increase the team's performance. Proactive individuals aim to change their work environment by taking control
over the situation and trying to cause change at their own initiative.
Their behaviour is future-oriented and involves risk-taking,
because they anticipate future problems and needs (Grifﬁn et al.,
2007; Parker & Collins, 2010). Proactive team behaviour is a speciﬁc form of proactive work behaviour, aimed at changing the
team's situation, such as its performance (Grifﬁn et al., 2007). For
example, proactive team members try to improve team procedures
and search for new ideas and methods to change team performance, and communicate their ideas with other team members
(Parker & Collins, 2010). Because of their search for new ideas and
methods, we expect that proactive team members will participate
more in information acquisition and boundary crossing activities.
Furthermore, because proactive team members want to convince
others of their ideas, we believe that they will also participate more
in information processing than less proactive team members.
Combining our expectations, we ﬁrst expect transformational
leadership to be positively related to participative decision-making
(Hypothesis 2). Second, we expect that 1) participative decisionmaking is positively associated with teachers' team commitment
and perceived task interdependence, that 2) these team-oriented
attitudes are positively associated with teachers' proactive team
behaviour, and that 3) this proactive behaviour is positively associated with teachers' engagement in team learning activities. Based
on this line of reasoning, we formulated the following hypothesis
(all hypotheses are depicted in the conceptual model in Fig. 1):
Hypothesis 3. The positive associations between transformational
leadership and information acquisition, boundary crossing and information processing will, in addition to participative decision-making,
be partially mediated by affective team commitment, perceived task
interdependence and team member proactivity.
2. Methods
2.1. Sample and procedure
Data were collected as part of a study on vocational education
and training (VET) teachers' team learning. The VET context was
chosen for this study because VET institutions are currently
implementing competence-based education (CBE) to better meet
increased labour market demands such as employers' expectations
regarding employees' lifelong learning skills and professional
competencies (Mulder, Weigel, & Collins, 2007). CBE involves
revising existing curricula to increase the integration of theory and
practice, and enhancing students' self-regulated learning (Mulder,
2017). VET teacher teams are regarded as the central organisational unit in the implementation of these reforms (Runhaar &
Sanders, 2016). These teacher teams are multidisciplinary and
consist of teachers with different skills, areas of expertise and roles.

For example, some teachers have expertise in speciﬁc courses,
while others have additional tasks such as development or coaching tasks (Wesselink, 2010). To implement CBE in educational
programmes, teachers within these teams need to combine their
expertise and collaborate with each other (Truijen, 2012).
Data were collected through an online survey that was sent to
1 650 teachers in 104 teams in 23 VET institutions in the
Netherlands, over the period April to December 2014. To obtain this
sample, team leaders at every VET institution in the Netherlands
were contacted and asked to allow their teacher team to participate. Teachers were sent an email with a personal invitation to take
part in the survey and were assured that data would be processed
anonymously.
Only those teams with a minimum response rate of 33% and a
minimum response of 3 teachers in teams with 4 or more members,
or 2 teachers in teams with 3 members, were included to obtain a
good representation of each team in the analysis. This resulted in a
ﬁnal sample of 92 teams with a total team size of 1 565 team
members (M ¼ 17.01, SD ¼ 9.61), of whom 992 completed the
survey (63.4%). These 992 team members were included in our
analysis. 52% of these 992 teachers was female, and the mean age
was 47.26 years old (SD ¼ 11.27, Mdn ¼ 48.96), which is representative of the Dutch VET teacher population, in which approximately
51% is female and the average age is 49 years old (Lubberman, Van
Rens, Hovius, & Wester, 2013). On average, these team members
had worked as a teacher for 14.43 years (SD ¼ 10.74, Mdn ¼ 11.00).
Most of the teachers had a Bachelor's degree (70.6%), 10.1% had a
Master's degree, 11.9% had a senior secondary vocational education
degree, and the remaining 7.5% was either following an educational
programme or had received a post-education degree.
2.2. Measurements
The measurement model was analysed primarily using existing
and validated scales plus two adjusted and pilot-tested scales for
information acquisition and information processing. For most
scales, original Dutch items or existing translations were used. The
scales for team member proactivity and boundary crossing were
translated into Dutch using back-forward translation by a native
English speaker.
For the team learning scales and the team member proactivity
scale, a 5-point Likert scale with 1 (never) to 5 (always) was used;
for the remaining scales, a 5-point Likert scale with 1 (completely
disagree) to 5 (completely agree) was used, except for the perceived
task interdependence scale, for which the original 7-point Likert
scale with 1 (completely disagree) to 7 (completely agree) was used.
Team learning. Boundary crossing (four items) was measured
using the translated scale of Wong (2004). A referent shift from ‘our
team’ to ‘I’ was used on all items, because boundary crossing is
regarded as an individual team member activity. An example item
is, ‘I seek feedback about the team's work from people external to
the team’ (Cronbach's alpha ¼ 0.79). Information acquisition (ﬁve
items; Cronbach's alpha ¼ 0.65) and information processing (nine
items; Cronbach's alpha ¼ 0.90) were measured using an adaptation of the team learning instrument of Van Offenbeek (2001).
These adapted scales were pilot tested among 128 VET teachers
who did not participate in the current study. Explorative factor
analysis with oblimin rotation in SPSS 21 showed a clear twocomponent structure, and the scales had acceptable to good reliabilities (in the pilot, the Cronbach's alpha for information
acquisition ¼ 0.75 and for information processing ¼ 0.89). An
example item of information acquisition is, ‘I ask my team members
for help and advice about my work’, and for information processing,
‘In my team we challenge each other to take new perspectives
concerning our work’.
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Fig. 1. Conceptual model.
Notes: þ indicates a positive association.

Transformational leadership. Transformational leadership was
measured using the empowerment items of the transformational
leadership scale developed by De Hoogh et al. (2004) (ﬁve items;
Cronbach's alpha ¼ 0.89). Example items are, ‘My manager delegates challenging responsibilities to employees’ and, ‘My manager
stimulated employees to think in new ways about problems’.
Participative decision-making. Participative decision-making
was measured using the translated items of De Dreu and West
(2001) of the scale developed by Campion, Medsker, and Higgs
(1993) (three items; Cronbach's alpha ¼ 0.84). An example item
is, ‘My team is designed to let everyone participate in decisionmaking’.
Affective team commitment. Affective team commitment was
measured using the translated items of Jak and Evers (2010) of the
collective team identiﬁcation scale developed by Van der Vegt and
Bunderson (2005) (four items; Cronbach's alpha ¼ 0.81). An
example item is, ‘I feel a strong sense of belonging to the team’.
Perceived task interdependence. Perceived task interdependence was measured using the three-item scale of Van der Vegt
(2008). The three-item scale had a low reliability (Cronbach's
alpha ¼ 0.58). Item statistics showed that the reliability of the scale
could be improved to an acceptable level by removing the item ‘In
our team there is little need for collaboration, team members
perform their task independently without help from others
(reverse coded)’ (Cronbach's alpha ¼ 0.70). Consequently, task
interdependence was measured using the remaining two items:
‘The members of this team have to exchange information and
advice in order to do their work properly’ and, ‘In our team, team
members are dependent on each other to perform their tasks
properly’.
Team member proactivity. Team member proactivity was
measured using the translated scale of Grifﬁn et al. (2007) (three
items; Cronbach's alpha ¼ 0.89). An example item is, ‘I improved
the way my team does things’.
Table 1 shows the reliabilities, means, standard deviations,
intraclass correlations (ICCs) and correlations of all scales. A conﬁrmative factor analysis (CFA) of the 8 scales and all 35 items in
Mplus Version 7.4 was performed to assess the ﬁt to the data using
multiple ﬁt indices: chi-square, the root mean square error of
approximation (RMSEA), the Tucker-Lewis index (TLI), the
comparative ﬁt index (CFI), and the standardised root mean square
residual (SRMR). A measurement model ﬁt is good when RMSEA
0.05, TLI >0.95, CFI > 0.95 and SRMR  0.08 (Hu & Bentler, 1999),
while RMSEA<0.08, TLI>0.90 and CFI>0.90 are considered acceptable (Byrne, 2012). The CFA showed an acceptable ﬁt to the data,
with c2(532) ¼ 1666.362, p < 0.001, TLI ¼ 0.922, CFI ¼ 0.931,
RMSEA ¼ 0.046 and SRMR ¼ 0.048.

2.3. Analyses
The conceptual model of Fig. 1 was assessed using multilevel
structural equation modeling (MSEM) in Mplus Version 7.4
n & Muthe
n, 1998e2012). Because teachers were nested
(Muthe
within teams, we computed the ICCs for all variables to determine
what proportion of the variables' total variance was explained by
team membership. In education, ICCs of 0.10 are considered as
medium and values of 0.15 or higher as large (Hox, 2010). Table 1
shows that four of the eight scales had ICCs above 0.10. Perceived
task interdependence, team member proactivity, information
acquisition and boundary crossing had ICCs below 0.10, which indicates that these were individual level constructs.
Therefore, to obtain correct model results, the nested structure
of the data and the individual level constructs were taken into
account using MSEM with complex structure analysis. MSEM with
complex structure analysis implies that the conceptual model was
assessed at the individual team member level, while controlling for
their team membership. This complex structure analysis offers the
possibility to correctly analyse models at the individual level, while
controlling for the nested structure of the data by including the
non-independence of the sample by correctly computing standard
n & Muthe
n,
errors and the chi-square test of the model ﬁt (Muthe
1998e2012). This reduces the type I error rate (false positive results
in the measurement model) (Oude Groote Beverborg et al., 2015).
The measurement model ﬁt was assessed using the ﬁt indices
RMSEA, TLI, CFI and SRMR. Nested models were compared using
the chi-square difference test (Satorra & Bentler, 2001) and, when
applicable, adjustments to the measurement model were made
based on the modiﬁcation indices given by Mplus.
The control variables gender, age and team size were included in
the analyses by adding their regression coefﬁcients on all variables
of the model.
3. Results
The ﬁt of the measurement model to the data was analysed. The
ﬁrst model ﬁt (Model 1) was insufﬁcient, with c2(13) ¼ 113.890,
p < 0.001, TLI ¼ 0.737, CFI ¼ 0.930, RMSEA ¼ 0.088 and
SRMR ¼ 0.041. Based on the modiﬁcation indices, one association
was added to the model: the direct association between affective
team commitment and information processing. This resulted in
Model 2, with an acceptable ﬁt (c2(12) ¼ 39.296, p < 0.001,
TLI ¼ 0.923, CFI ¼ 0.981, RMSEA ¼ 0.048, SRMR ¼ 0.025). The
second model ﬁtted the data signiﬁcantly better than the ﬁrst
model (Dc2(1) ¼ 74.594, p < 0.001). Next, all non-signiﬁcant associations were removed from Model 2. This resulted in Model 3,
which also had an acceptable ﬁt (c2(30) ¼ 77.573, p < 0.001,
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Table 1
Descriptive statistics.

1.
2.
3.
4.
5.
6.
7.
8.

Transformational leadership1
Participative decision-making1
Task interdependence2
Affective team commitment2
Team member proactivity1
Boundary crossing1
Information acquisition1
Information processing1

M

SD

ICC

1

2

3

4

5

6

7

8

3.65
3.58
5.20
3.47
2.41
2.41
3.23
3.05

0.73
0.77
1.17
0.76
0.84
0.70
0.58
0.67

0.165
0.158
0.085
0.118
0.040
0.036
0.036
0.144

(0.89)
0.51***
0.18***
0.28***
0.08**
0.05
0.19***
0.37***

(0.84)
0.27***
0.37***
0.17***
0.05
0.18***
0.49***

(0.70)
0.40***
0.22***
0.10**
0.19***
0.41***

(0.81)
0.24***
0.05
0.18***
0.47***

(0.89)
0.43***
0.40***
0.27***

(0.79)
0.50***
0.19***

(0.65)
0.34***

(0.90)

1

2

Note: Cronbach's alphas are in parentheses reported on the diagonal. N ¼ 992 , 932 . *p < 0.05, **p < 0.01, ***p < 0.001.

TLI ¼ 0.946, CFI ¼ 0.967, RMSEA ¼ 0.040, SRMR ¼ 0.032). However,
Model 2 ﬁtted the data signiﬁcantly better than Model 3
(Dc2(18) ¼ 38.277, p < 0.01). Model 2 was therefore retained and
used for further analyses. Fig. 2 presents the results of this model
and the direct, indirect and total results are reported in Table 2.
The results show that Hypothesis 1, which expected a direct
positive association between transformational leadership and information acquisition, boundary crossing and information processing, was partially conﬁrmed. Transformational leadership was
signiﬁcantly positively associated with information acquisition and
information processing, but had no signiﬁcant association with
boundary crossing.
Hypothesis 2, which expected that the association between
transformational leadership and the three team learning activities
would be partially mediated by participative decision-making, was
also partially conﬁrmed. We found that transformational leadership had a signiﬁcant positive association with participative
decision-making, and that participative decision-making had a
signiﬁcant positive association with information processing and
was not signiﬁcantly associated with boundary crossing and information acquisition. Therefore, participative decision-making
only partly mediated the association between transformational
leadership and information processing, while participative
decision-making did not mediate the associations between transformational leadership and boundary crossing and information
acquisition. The signiﬁcant mediation was complementary, which
implies that both the direct and indirect associations between
transformational leadership and information processing existed,
and both were positive.
Hypothesis 3, which expected that the association between
transformational leadership and the three team learning activities
would, in addition to participative decision-making, also be
partially mediated by affective team commitment, perceived task
interdependence and team member proactivity, was fully
conﬁrmed. Participative decision-making was signiﬁcantly positively associated with affective team commitment and perceived
task interdependence and these, in turn, were signiﬁcantly positively associated with team member proactivity. Team member
proactivity was signiﬁcantly positively associated with boundary
crossing, information acquisition and information processing.
Therefore, all indirect paths from transformational leadership
through these mediating variables for boundary crossing, information acquisition and information processing were signiﬁcant:
transformational leadership had small indirect positive associations with the three team learning activities.

4. Conclusion and discussion
In this study, we examined to what extent a transformational
leadership style of team leaders would be associated with team
learning in VET teacher teams. More speciﬁcally, we examined the

mediating roles of participative decision-making, affective team
commitment, perceived task interdependence and team member
proactivity in this association. Three main conclusions can be
drawn from this study.
First, transformational leadership was positively associated with
two team learning activities, namely individual teacher's information acquisition and teacher teams' information processing. In other
words, the more teachers perceived the leadership style of their
team leaders to be transformational, the more teachers reported
engaging individually in information acquisition and engaging as a
team in information processing. This ﬁnding can be explained by
the empowerment characteristic of transformational leaders. On
the one hand, transformational leaders focus on stimulating individual teachers to be creative and on enhancing their problem
solving abilities. On the other hand, transformational leaders try to
move these individual teachers beyond self-interest and delegate
responsibilities to them, which creates a climate in which teachers
need to interact with each other (Geijsel et al., 1999; Raes et al.,
2013; Zaccaro et al., 2008). In that sense, it is noteworthy that
transformational leadership was not associated with teachers'
boundary crossing. One would expect that transformational leaders
would also stimulate teachers to engage in boundary crossing so
that teachers could obtain feedback and advice from outsiders,
which is needed to increase their performance with regard to
educational innovations. However, it is possible that transformational leaders primarily focus on stimulating teacher teams to
act more as ‘real teams’. This would imply an internal focus on their
team and, consequently, less investment in stimulating teachers to
cross their team's boundaries. Another possible explanation could
be that transformational team leaders believe that the necessary
expertise for the educational innovation is available within their
team. Therefore, they may stimulate team learning within the team,
but do not feel an urgency to stimulate teachers to engage in
boundary crossing. Our data did not provide insights into these
possible explanations. Future research on the motives of transformational team leaders for stimulating speciﬁc team learning
activities, and on whether they are aware of stimulating speciﬁc
team learning activities, could provide more in-depth insights into
the association between transformational leadership and speciﬁc
team learning activities.
Second, we delved deeper into the associations between
transformational leadership and team learning by providing insights into how the opportunity to participate in decision-making
mediated the associations between transformational leadership
and team learning activities. Results showed a positive association
between transformational leadership and participative decisionmaking, in line with previous research (Geijsel et al., 2009;
Thoonen et al., 2011). Additionally, teachers who experienced
more opportunities to participate in decision-making also reported
higher levels of information processing in their team. Therefore,
these ﬁndings support our assumption that participative decision-
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Perceived task
interdependence
.193***

Transformational
leadership

.518***

(Empowerment)

.174***

Participative
decision making

.041
-.056

Boundary crossing

.281***

.430***

Team member
proactivity

.183***

.378***

.385***

.398***

Information
acquisition

.135***

Affective team
commitment

.056
.217***

Information
processing

.289***

.123***

.127***

.136***
.294***

Fig. 2. Results measurement model.
Notes: Standardised estimates of direct associations are reported. *p < 0.05, **p < 0.01, ***p < 0.001. Indirect associations and associations of control variables with dependent
variables are included in Table 2. Control variables are not included for display reasons.

Table 2
Direct, indirect and total associations of transformational leadership, and direct associations of control variables with team learning activities.
Boundary crossing

TLF
Indirect paths
TFL / PDM
TFL / PDM / ATC
TFL / PDM / ATC / TMP
TFL / PDM / PTI / TMP
Control variables
Gender (female)
Age
Team size

Information acquisition

Information processing

Direct

Indirect

Total

Direct

Indirect

Total

Direct

Indirect

Total

0.041

0.006

0.035

0.123***

0.049**

0.173***

0.136***

0.216***

0.352***

0.029
e
0.015***
0.007**

0.029
e
0.014***
0.007**
0.003
0.061*
0.035

0.152***
0.057***
0.005**
0.002**
0.026
0.045
0.028

0.028
0.038
0.032

Notes: Standardised estimates are reported. *p < 0.05, **p < 0.01, ***p < 0.001. TFL ¼ Transformational leadership; PDM ¼ Participative decision-making; ATC ¼ Affective team
commitment; PTI ¼ Perceived task interdependence; TMP ¼ Team member proactivity.

making mediates the association between transformational leadership and team learning. However, it is notable that participative
decision-making was not associated with information acquisition
and boundary crossing by individual team members and did not
mediate between transformational leadership and these two team
learning activities. A possible explanation for the absence of these
mediations is that participative decision-making primarily inﬂuences what happens in the teams and between team members
(e.g. by increasing the mutual inﬂuence among team members; Liu
et al., 2014), and has less inﬂuence on the behaviour of individual
team members. This would imply that behaviours for which other
team members are not needed, such as engagement in boundary
crossing and information acquisition, are not affected by the opportunity to participate in decision-making. So, while we expected
that participative decision-making would be directly associated
with individual team members' search for relevant information so
that they could make informed and considered decisions in the
team, the results rejected our assumption. However, we did ﬁnd
that participative decision-making was indirectly associated with
information acquisition and boundary crossing, as explained in the
third conclusion.
Third, we examined the associations between transformational
leadership and team learning further, by assessing other possible
underlying mechanisms. More speciﬁcally, we examined whether
participative decision-making was positively associated with the
team-oriented attitudes of teachers in terms of affective team
commitment and perceived task interdependence, whether these
team-oriented attitudes were positively associated with higher
team member proactivity, and whether team member proactivity
was positively associated with more engagement in team learning.
The data led to some interesting ﬁndings.
To start, participative decision-making was positively associated

with both affective team commitment and the perceived task
interdependence of teachers. These ﬁndings support our assumption that empowering team members with the opportunity to
participate in team decision-making increases teachers' teamoriented attitudes. This is important, because teachers have long
been characterised as working in isolation and not feeling connected to their team (Runhaar & Sanders, 2013). Through participative decision-making, teachers seem to come out of their
isolation and feel more part of a real team.
In turn, these team-oriented attitudes were positively associated with more team-oriented behaviour in terms of team member
proactivity. As such, the results suggest that when team members
feel more connected to their team, they want to put extra effort into
improving their team.
Consequently, more proactive team members reported higher
engagement in all three team learning activities. These ﬁndings
therefore suggest that more team learning will occur if teams have
more proactive team members. It is noteworthy that the associations between team member proactivity and information acquisition and boundary crossing were considerably stronger than the
association between team member proactivity and information
processing. A possible explanation for this difference is that proactive teachers feel individually responsible for the quality of the
educational innovation, and therefore feel the urgency to collect
relevant information through information acquisition and boundary crossing. Consequently, because information processing is a
collective activity, it is less dependent on individual proactivity.
Nonetheless, proactive teachers still reported more information
processing than less proactive teachers. This ﬁnding can also be
explained by the increased feeling of responsibility of the former:
as a result of participative decision-making, all team members
engage to some extent in information processing, but proactive
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team members engage in additional information processing
because they want to communicate their ideas to others.
Throughout this set of mediating variables, transformational
leadership had signiﬁcant, yet small, positive associations with
boundary crossing, information processing and information processing. As such, this study contributes to previous research on the
association between transformational leadership and team
learning (e.g. Lodders, 2013; Raes et al., 2013; Silins & Mulford,
2002; Vanblaere & Devos, 2016) by suggesting that transformational leaders do not only directly, but also indirectly, inﬂuence engagement in team learning activities.
4.1. Limitations and future research
Our research model suggests how transformational leaders can
contribute to team learning through the identiﬁed underlying
mechanisms, but we should not neglect the possibility of other
underlying mechanisms. First, transformational leaders can
empower teams in other ways, not just by giving teams the opportunity to participate in decision-making. For example, leaders
can distribute leadership in teams and take a step back as visible
leaders to promote the mutual inﬂuence between team members
(e.g. MacBeath, 2005; Spillane, 2005), which could also inﬂuence
team learning. Second, other individual team member characteristics, such as the willingness to work in teams, and other team
characteristics, such as team culture and psychological safety, could
play important roles as well (Raes et al., 2013; Vangrieken et al.,
2015). Third, there may be explanatory variables for the teamoriented attitudes and behaviours that we did not include in our
model. For example, we only examined whether team member
proactivity was associated with affective team commitment and
perceived task interdependence, while other variables e such as
personality and the learning and performance orientations of individuals e can also be associated with proactive behaviour (Parker
& Collins, 2010). Therefore, we suggest that future research delves
deeper into the associations between transformational leadership
and team learning by including other mediating and explanatory
variables.
A limitation of this study is the use of self-report data. Teachers
were asked to rate their own attitudes and behaviour and their
perceptions of leadership practices. The structure of the survey and
the way in which scales were formulated could result in teachers
unknowingly relating scales overly consistently with each other,
leading to common method bias. Therefore, for future research it is
recommended to combine survey data from different sources
(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). For example,
combining data on leadership from teachers and team leaders
could lead to less biased results and strengthen conclusions.
Additionally, more in-depth studies, for example based on interviews or observations, may provide more detailed insights into
how transformational leadership and the underlying mechanisms
inﬂuence team learning.
Moreover, by using MSEM with a complex structure analysis, we
analysed the research model at the individual teacher level while
controlling for the team level. This implies that we did not analyse
associations at the team level. Analysis at the team level is recommended by some authors when examining collective team
learning activities (such as information processing) because these
activities are team-level constructs (e.g. Van den Bossche et al.,
2006). However, we chose to examine all variables at the individual level and controlled for the team level because analysis showed
that only half of the variables in the research model had high
enough ICCs for team-level analysis. It was therefore theoretically
inconsequent and not statistically permitted to analyse variables
such as team member proactivity and boundary crossing at the

team level. This implies that an alternative MSEM with two-level
analysis instead of complex structure analysis was not suitable
here; if we had analysed at least one team learning variable at the
team level, all indirect associations would need to be analysed at
the team level as well (Preacher, Zyphur, & Zhang, 2010). This
would be undesirable, because the individual level constructs are
only meaningful at the individual level. Consequently, in our study
we only offered insights into individual teachers' reports on the
team level activity of information processing, corrected for their
team membership.
Lastly, cross-sectional data was used in this study, which makes
it impossible to make causal claims. It would therefore be interesting to test similar measurement models on longitudinal data, for
example to explore whether increased opportunities to participate
in decision-making processes foster team learning.
4.2. Practical implications
This study offers team leaders some guidance for stimulating
teachers' team learning. First, transformational leaders stimulate
teachers to be creative, and they move them beyond self-interest. It
is therefore suggested here that, by applying a transformational
leadership style, team leaders can stimulate teachers to participate
more in team learning. Additionally, we also suggest that transformational team leaders can stimulate team learning by involving
teachers in decision-making processes. Participation in decisionmaking not only seems to increase the teachers' feeling of
belonging to a real team, but also seems to make teachers behave in
ways more beneﬁcial to the team (i.e. team member proactivity). By
enhancing these teachers' team-oriented attitudes and behaviours,
participative decision-making can stimulate team learning. Overall,
our results indicate that, in terms of stimulating team learning, it is
worthwhile to actively stimulate teachers to come out of their
comfort zone, to give them responsibilities and to give them the
opportunity to express their creativity within their team.
Acknowledgements
This work was supported by the Dutch Organization for Scientiﬁc Research (NWO) under Grant 411-12-070.
References
Avolio, B. J., & Gibbons, T. C. (1988). Developing transformational leaders: A life span
approach. In J. A. Conger, & R. N. Kanungo (Eds.), Charismatic leadership: The
elusive factor in organizational effectiveness (pp. 276e308). San Francisco: Jossey-Bass Inc., Publishers.
Bass, B. M. (1997). Does the transactionaletransformational leadership paradigm
transcend organizational and national boundaries? American Psychologist,
52(2), 130e139. http://dx.doi.org/10.1037/0003-066x.52.2.130.
Bass, B. M., Avolio, B. J., Jung, D. I., & Berson, Y. (2003). Predicting unit performance
by assessing transformational and transactional leadership. Journal of Applied
Psychology, 88(2), 207e218. http://dx.doi.org/10.1037/0021-9010.88.2.207.
Byrne, B. M. (2012). Structural equation modeling with Mplus. New York: Routledge.
Campion, M. A., Medsker, G. J., & Higgs, A. C. (1993). Relations between work group
characteristics and effectiveness: Implications for designing effective work
groups. Personnel Psychology, 46(4), 823e847. http://dx.doi.org/10.1111/j.17446570.1993.tb01571.x.
Chen, G., Kirkman, B. L., Kanfer, R., Allen, D., & Rosen, B. (2007). A multilevel study of
leadership, empowerment, and performance in teams. Journal of Applied Psychology, 92(2), 331e346. http://dx.doi.org/10.1037/0021-9010.92.2.331.
Cohen, S. G., & Bailey, D. E. (1997). What makes teams work: Group effectiveness
research from the shop ﬂoor to the executive suite. Journal of Management,
23(3), 239e290. http://dx.doi.org/10.1016/S0149-2063(97)90034-9.
De Dreu, C. K., & West, M. A. (2001). Minority dissent and team innovation: The
importance of participation in decision making. Journal of Applied Psychology,
86(6), 1191e1201. http://dx.doi.org/10.1037/0021-9010.86.6.1191.
De Hoogh, A., Den Hartog, D., & Koopman, P. (2004). The development of CLIO: A
questionnaire for charismatic leadership in organizations [De ontwikkeling van
de CLIO: Een vragenlijst voor charismatisch leiderschap in organisaties]. Gedrag
en Organisatie, 17(5), 354e381.

M. Bouwmans et al. / Teaching and Teacher Education 65 (2017) 71e80
Decuyper, S., Dochy, F., & Van den Bossche, P. (2010). Grasping the dynamic
complexity of team learning: An integrative model for effective team learning
in organisations. Educational Research Review, 5(2), 111e133. http://dx.doi.org/
10.1016/j.edurev.2010.02.002.
Drach-Zahavy, A., & Somech, A. (2001). Understanding team innovation: The role of
team processes and structures. Group Dynamics: Theory, Research, and Practice,
5(2), 111e123. http://dx.doi.org/10.1037//1089-2699.5.2.111.
Edmondson, A. C. (1999). Psychological safety and learning behavior in work teams.
Administrative Science Quarterly, 44(2), 350e383. http://dx.doi.org/10.2307/
2666999.
Edmondson, A. C. (2002). The local and variegated nature of learning in organizations: A group-level perspective. Organization Science, 13(2), 128e146. http://
dx.doi.org/10.1287/orsc.13.2.128.530.
Edmondson, A. C., Dillon, J. R., & Roloff, K. S. (2007). Three perspectives on team
learning: Outcome improvement, task mastery, and group process. The Academy of Management Annals, 1(1), 269e314. http://dx.doi.org/10.1080/
078559811.
Geijsel, F. P., Sleegers, P., Stoel, R. D., & Krüger, M. L. (2009). The effect of teacher
psychological and school organizational and leadership factors on teachers'
professional learning in Dutch schools. The Elementary School Journal, 109(4),
406e427. http://dx.doi.org/10.1086/593940.
Geijsel, F. P., Sleegers, P., & Van Den Berg, R. (1999). Transformational leadership and
the implementation of large-scale innovation programs. Journal of Educational
Administration, 37(4), 309e328. http://dx.doi.org/10.1108/09578239910285561.
Grifﬁn, M. A., Neal, A., & Parker, S. K. (2007). A new model of work role performance: Positive behavior in uncertain and interdependent contexts. Academy of
Management
Journal,
50(2),
327e347.
http://dx.doi.org/10.5465/
amj.2007.24634438.
Harris, A. (2009). Distributed leadership: What we know. In A. Harris (Ed.),
Distributed leadership: Different perspectives (pp. 11e21). London: Springer.
Hox, J. (2010). Multilevel analysis: Techniques and applications (2nd ed.). New York:
Routledge.
Hu, L. t., & Bentler, P. M. (1999). Cutoff criteria for ﬁt indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Modeling: A Multidisciplinary Journal, 6(1), 1e55. http://dx.doi.org/10.1080/
10705519909540118.
Jak, S., & Evers, A. (2010). Research note: A renewed instrument for organizational
commitment [Onderzoeksnotitie: Een vernieuwd meetinstrument voor organizational commitment]. Gedrag en Organisatie, 23(2), 158e171.
Kasl, E., Marsick, V. J., & Dechant, K. (1997). Teams as learners: A research-based
model of team learning. The Journal of Applied Behavioral Science, 33(2),
227e246. http://dx.doi.org/10.1177/0021886397332010.
Katz, D., & Kahn, R. L. (1978). The social psychology of organizations (2nd ed.). New
York: Wiley.
Kirkman, B. L., & Rosen, B. (1999). Beyond self-management: Antecedents and
consequences of team empowerment. Academy of Management Journal, 42(1),
58e74. http://dx.doi.org/10.2307/256874.
Kostopoulos, K. C., Spanos, Y. E., & Prastacos, G. P. (2013). Structure and function of
team learning emergence: A multilevel empirical validation. Journal of Management, 39(6), 1430e1461. http://dx.doi.org/10.1177/0149206311419366.
Leithwood, K., & Jantzi, D. (2005). A review of transformational school leadership
research 1996e2005. Leadership and Policy in Schools, 4(3), 177e199. http://
dx.doi.org/10.1080/15700760500244769.
Leithwood, K., & Jantzi, D. (2006). Transformational school leadership for largescale reform: Effects on students, teachers, and their classroom practices.
School Effectiveness and School Improvement, 17(2), 201e227. http://dx.doi.org/
10.1080/09243450600565829.
Liden, R. C., Wayne, S. J., & Bradway, L. K. (1997). Task interdependence as a
moderator of the relation between group control and performance. Human
Relations, 50(2), 169e181. http://dx.doi.org/10.1177/001872679705000204.
Liu, S., Hu, J., Li, Y., Wang, Z., & Lin, X. (2014). Examining the cross-level relationship
between shared leadership and learning in teams: Evidence from China. The
Leadership
Quarterly,
25(2),
282e295.
http://dx.doi.org/10.1016/
j.leaqua.2013.08.006.
Lodders, N. (2013). Teacher learning and innovating together: Exploring collective
learning and its relationship to individual learning, transformational leadership
and team performance in higher vocational education (Doctoral thesis).
Enschede: University of Twente.
Lubberman, J., Van Rens, C., Hovius, M., & Wester, M. (2013). Supply and demand of
VET-personnel: A study on availability of information [Vraag en aanbod van mbopersoneel: Een onderzoek naar beschikbaarheid van informatie]. Nijmegen: ITS:
Radboud Universiteit Nijmegen.
MacBeath, J. (2005). Leadership as distributed: A matter of practice. School Leadership and Management, 25(4), 349e366. http://dx.doi.org/10.1080/
13634230500197165.
Moolenaar, N. M., Daly, A. J., & Sleegers, P. J. (2010). Occupying the principal position: Examining relationships between transformational leadership, social
network position, and schools' innovative climate. Educational Administration
Quarterly, 46(5), 623e670. http://dx.doi.org/10.1177/0013161X10378689.
Mulder, M. (2017). Competence theory and research: A synthesis. In M. Mulder
(Ed.), Competence-based vocational and professional education. Bridging the
worlds of work and education (pp. 1071e1106). Dordrecht/Singapore: Springer.
Mulder, M., Weigel, T., & Collins, K. (2007). The concept of competence in the
development of vocational education and training in selected EU member
states: A critical analysis. Journal of Vocational Education & Training, 59(1),

79

67e88. http://dx.doi.org/10.1080/13636820601145630.
Mulford, B., & Silins, H. (2003). Leadership for organisational learning and improved
student outcomes: What do we know? Cambridge Journal of Education, 33(2),
175e195. http://dx.doi.org/10.1080/03057640302041.
n, L. K., & Muthe
n, B. O. (1998-2012). Mplus user's guide (7th ed.). Los Angeles:
Muthe
n & Muthe
n.
Muthe
Oude Groote Beverborg, A., Sleegers, P. J. C., & van Veen, K. (2015). Fostering teacher
learning in VET colleges: Do leadership and teamwork matter? Teaching and
Teacher Education, 48, 22e33. http://dx.doi.org/10.1016/j.tate.2015.01.015.
Parker, S. K., & Collins, C. G. (2010). Taking stock: Integrating and differentiating
multiple proactive behaviors. Journal of Management, 36(3), 633e662. http://
dx.doi.org/10.1177/0149206308321554.
Park, S., Henkin, A. B., & Egley, R. (2005). Teacher team commitment, teamwork and
trust: Exploring associations. Journal of Educational Administration, 43(5),
462e479. http://dx.doi.org/10.1108/09578230510615233.
Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. (2003). Common
method biases in behavioral research: A critical review of the literature and
recommended remedies. Journal of Applied Psychology, 88(5), 879e903. http://
dx.doi.org/10.1037/0021-9010.88.5.879.
Podsakoff, P. M., MacKenzie, S. B., Moorman, R. H., & Fetter, R. (1990). Transformational leader behaviors and their effects on followers' trust in leader,
satisfaction, and organizational citizenship behaviors. The Leadership Quarterly,
1(2), 107e142. http://dx.doi.org/10.1016/1048-9843(90)90009-7.
Preacher, K. J., Zyphur, M. J., & Zhang, Z. (2010). A general multilevel SEM framework
for assessing multilevel mediation. Psychological Methods, 15(3), 209e233.
http://dx.doi.org/10.1037/a0020141.supp.
Raes, E., Decuyper, S., Lismont, B., Van den Bossche, P., Kyndt, E., Demeyere, S., et al.
(2013). Facilitating team learning through transformational leadership.
Instructional Science, 41(2), 287e305. http://dx.doi.org/10.1007/s11251-0129228-3.
Runhaar, P., Konermann, J., & Sanders, K. (2013). Teachers' organizational citizenship
behaviour: Considering the roles of their work engagement, autonomy and
leaderemember exchange. Teaching and Teacher Education, 30, 99e108. http://
dx.doi.org/10.1016/j.tate.2012.10.008.
Runhaar, P., & Sanders, K. (2013). Implementing human resources management
(HRM) within Dutch VET institutions: Examining the fostering and hindering
factors. Journal of Vocational Education & Training, 65(2), 236e255. http://
dx.doi.org/10.1080/13636820.2013.783612.
Runhaar, P., & Sanders, K. (2016). Promoting teachers' knowledge sharing. The
fostering roles of occupational self-efﬁcacy and human resource management.
Educational Management Administration & Leadership, 44(5), 794e813. http://
dx.doi.org/10.1177/1741143214564773.
Runhaar, P., Sanders, K., & Yang, H. (2010). Stimulating teachers' reﬂection and
feedback asking: An interplay of selfefﬁcacy, learning goal orientation, and
transformational leadership. Teaching and Teacher Education, 26(5), 1154e1161.
http://dx.doi.org/10.1016/j.tate.2010.02.011.
Runhaar, P., Ten Brinke, D., Kuijpers, M., Wesselink, R., & Mulder, M. (2014).
Exploring the links between interdependence, team learning and a shared
understanding among team members: The case of teachers facing an educational innovation. Human Resource Development International, 17(1), 67e87.
http://dx.doi.org/10.1080/13678868.2013.856207.
Satorra, A., & Bentler, P. M. (2001). A scaled difference chi-square test statistic for
moment structure analysis. Psychometrika, 66(4), 507e514. http://dx.doi.org/
10.1007/bf02296192.
Schaubroeck, J., Lam, S. S., & Cha, S. E. (2007). Embracing transformational leadership: Team values and the impact of leader behavior on team performance.
Journal of Applied Psychology, 92(4), 1020e1030. http://dx.doi.org/10.1037/00219010.92.4.1020.
Scott-Ladd, B., Travaglione, A., & Marshall, V. (2006). Causal inferences between
participation in decision making, task attributes, work effort, rewards, job
satisfaction and commitment. Leadership & Organization Development Journal,
27(5), 399e414. http://dx.doi.org/10.1108/01437730610677990.
Scribner, J. P., Sawyer, R. K., Watson, S. T., & Myers, V. L. (2007). Teacher teams and
distributed leadership: A study of group discourse and collaboration. Educational Administration Quarterly, 43(1), 67e100. http://dx.doi.org/10.1177/
0013161X06293631.
Seibert, S. E., Wang, G., & Courtright, S. H. (2011). Antecedents and consequences of
psychological and team empowerment in organizations: A meta-analytic review. Journal of Applied Psychology, 96(5), 981e1003. http://dx.doi.org/10.1037/
0021-9010.92.2.331.
Silins, H., & Mulford, B. (2002). Schools as learning organisations: The case for
system, teacher and student learning. Journal of Educational Administration,
40(5), 425e446. http://dx.doi.org/10.1108/09578230210440285.
Spillane, J. (2005). Distributed leadership. The Educational Forum, 69(2), 143e150.
http://dx.doi.org/10.1080/00131720508984678.
Thoonen, E. E., Sleegers, P. J., Oort, F. J., Peetsma, T. T., & Geijsel, F. P. (2011). How to
improve teaching practices: The role of teacher motivation, organizational
factors, and leadership practices. Educational Administration Quarterly, 47(3),
496e536. http://dx.doi.org/10.1177/0013161X11400185.
Tjosvold, D., Yu, Z., & Hui, C. (2004). Team learning from mistakes: The contribution
of cooperative goals and problem-solving. Journal of Management Studies, 41(7),
1223e1245. http://dx.doi.org/10.1111/j.1467-6486.2004.00473.x.
Truijen, K. (2012). Teaming Teachers: Exploring factors that inﬂuence effective team
functioning in a vocational education context (Doctoral thesis). Enschede: University of Twente.

80

M. Bouwmans et al. / Teaching and Teacher Education 65 (2017) 71e80

Van Offenbeek, M. (2001). Processes and outcomes of team learning. European
Journal of Work and Organizational Psychology, 10(3), 303e317. http://dx.doi.org/
10.1080/13594320143000690.
Van Woerkom, M., & Van Engen, M. L. (2009). Learning from conﬂicts? The relations
between task and relationship conﬂicts, team learning and team performance.
European Journal of Work and Organizational Psychology, 18(4), 381e404. http://
dx.doi.org/10.1080/13594320802569514.
Vanblaere, B., & Devos, G. (2016). Relating school leadership to perceived professional learning community characteristics: A multilevel analysis. Teaching and
Teacher Education, 57, 26e38. http://dx.doi.org/10.1016/j.tate.2016.03.003.
Van den Bossche, P., Gijselaers, W. H., Segers, M., & Kirschner, P. A. (2006). Social and
cognitive factors driving teamwork in collaborative learning environments:
Team learning beliefs and behaviors. Small Group Research, 37(5), 490e521.
http://dx.doi.org/10.1177/1046496406292938.
Vangrieken, K., Dochy, F., & Raes, E. (2016). Team learning in teacher teams: Team
entitativity as a bridge between teams-in-theory and teams-in-practice. European Journal of Psychology of Education, 31(3), 275e298. http://dx.doi.org/
10.1007/s10212-015-0279-0.
Vangrieken, K., Dochy, F., Raes, E., & Kyndt, E. (2013). Team entitativity and teacher
teams in schools: Towards a typology. Frontline Learning Research, 2013(2),
86e98. http://dx.doi.org/10.14786/ﬂr.v1i2.23.
Vangrieken, K., Dochy, F., Raes, E., & Kyndt, E. (2015). Teacher collaboration: A
systematic review. Educational Research Review, 15, 17e40. http://dx.doi.org/
10.1016/j.edurev.2015.04.002.
Van der Vegt, G. (2008). The relationship between expertise diversity and team

innovativeness: The moderating effects of task interdependence and task
ﬂexibility [De relatie tussen expertise diversiteit en teaminnovativiteit: De
modererende werking van taakafhankelijkheid en taakﬂexibiliteit]. Gedrag en
Organisatie, 21(2), 170e183.
Van der Vegt, G., & Bunderson, J. S. (2005). Learning and performance in multidisciplinary teams: The importance of collective team identiﬁcation. Academy of
Management
Journal,
48(3),
532e547.
http://dx.doi.org/10.5465/
AMJ.2005.17407918.
Wang, G., Oh, I., Courtright, S. H., & Colbert, A. E. (2011). Transformational leadership and performance across criteria and levels: A meta-analytic review of 25
years of research. Group & Organization Management, 36(2), 223e270. http://
dx.doi.org/10.1177/1059601111401017.
Wesselink, R. (2010). Comprehensive competence-based vocational education: The
development and use of a curriculum analysis and improvement model. Doctoral
thesis. Wageningen: Wageningen University.
Wijnia, L., Kunst, E., Van Woerkom, M., & Poell, R. (2016). Team learning and its
association with the implementation of competence-based education. Teaching
and Teacher Education, 56, 115e126. http://dx.doi.org/10.1016/j.tate.2016.02.006.
Wong, S. (2004). Distal and local group learning: Performance trade-offs and tensions. Organization Science, 15(6), 645e656. http://dx.doi.org/10.1287/
orsc.1040.0080.
Zaccaro, S. J., Ely, K., & Shufﬂer, M. (2008). The leader's role in group learning. In
V. I. Sessa, & M. London (Eds.), Work group learning. Understanding, improving &
assessing how groups learn in organizations (pp. 193e214). New York: Lawrence
Elbaum Associates.

