Departmental PLCs in secondary schools: The importace of

transformational leadership, teacher autonomy, andeachers’ self-efficacy

Professional learning communities (PLCs) are carsid ideal contexts for teachers’
professional development and school improvemergrdfbre, it is necessary to explore
the interplay between PLC characteristics (i.e.lective responsibility, reflective
dialogue, and deprivatized practice) in secondahosl departments, and understand
what variables (i.e. transformational leadershigh®y principal, teacher autonomy, and
teachers’ self-efficacy) stimulate these PLC charigtics. Data was collected from 324
Mathematics, French, and General Stutkeghers in 80 departments of 33 Flemish
secondary schools. The results of a path analysisv sthat teachers’ collective
responsibility and self-efficacy are positively aiedd to their reflective dialogue.
Furthermore, the relationship between transformatideadership by the principal and
reflective dialogue is fully mediated by collectiresponsibility. Finally, the relationship
between teacher autonomy and reflective dialogualis mediated by teachers’ self-

efficacy.
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Introduction

The teaching profession has become progressivetyplax, with increasing demands and
expectations being placed on teachers (Wei et 281Q9). Consequently, international
researchers are urging teachers to participaterafegsional learning communities (PLCS)
(McLaughlin and Talbert, 2001; Stoll et al., 200B8).these communities, teachers can learn
from and with each other by sharing experiences @adtices, and engaging in reflective

interactions (Stoll et al., 2006). As a result, Bl&Ee seen as promising contexts for improving



students’ learning, teachers’ teaching, and teatpesfessional development in schools (Stoll

et al., 2006; Wei et al., 2009). They thereforernowe the school itself (Stoll et al., 2006).

Secondary schools are large organisations in wdaehral PLCs can be active. Previous studies
on PLCs (e.g. Lomos, Hofman, and Bosker, 2011) fawgesed on school-wide or department-
based PLCs. The latter approach is most commordd urs studies on PLCs in secondary
schools (Lomos, Hofman, and Bosker, 2011). Morei§ipally, secondary schools are often
divided into separate departments, based on tlohees subject. As such, these departments
form the most important units for organising angulating teachers’ behaviour in secondary
schools (Visscher and Witziers, 2004). Furthermi@achers describe their department as more
than an administrative unit. They describe it astexts that have potential for exchanging
experiences and practices (Brown, Rutherford, aoyleB 2000; Melville and Wallace, 2007).
Moreover, teachers involved in the same subjeetsranre likely to interact as they have more
in common, such as mutual interests that focus emeral elements of the teaching job;
educational goals, teaching methods and strategieslent evaluation; and their own
professional development (Huberman, 1993; Little)2 McLaughlin and Talbert, 2001).
Hence, PLCs are conceptualised and operationalistds study at the department level as
departmental PLCs. However, according to Verbie®d08), questions regarding the
importance of departmental PLCs and the ways irchvidiepartmental PLCs in secondary
schools can be developed have not yet been ansWwieeldelieve that breaking down the PLC
concept into clear and identifiable characteristess be useful for theory and practice, and can
provide information about the interrelationshipsimen PLC characteristics and how they can
be encouraged (Lomos, 2012; Sleegers et al., 2Z8tb8;et al., 2006). The present study will
consider PLC characteristics as separate variathigtsguishing between (1) the presence of

certain norms and beliefs in PLCs, and (2) collabee activities in PLCs (Bryk, Camburn,



and Louis, 1999).

Teachers’ participation in PLCs does not take pia@vacuum. A review study conducted by
Stoll et al. (2006) shows that both the school extnéind individual teacher characteristics can
foster or impede PLCs. In the school context, ppaicleadership (e.g. Bryk, Camburn, and
Louis, 1999) and teacher autonomy (e.g. Canrinad. e2011; Skaalvik and Skaalvik, 2009)
are found to be important factors at the schoogllext the individual teacher level, self-
efficacy is found to be positively related to cblaation (e.g. Tschannen-Moran and Hoy,
2001). Although these variables have already beemd as important for PLCs, to our
knowledge, no previous studies have examined th#owtion of these variables. To fill this
research gap, the goal of this study is to exartlieanterplay between factors at the school
level (i.e. principal leadership and teacher autoy)oand the teacher level (i.e. self-efficacy)
influencing PLCs. The Job Demands-Resources (JBw&t)el (Bakker and Demerouti, 2007)

provides a useful framework for the constructionhaf theoretical model below.
Theoretical framework

The construction of the theoretical model, inclggihe interplay of factors at the school level
(i.e. principal leadership and teacher autonomg)tha teacher level (i.e. self-efficacy) is based
on the JD-R model (Bakker and Demerouti, 2007). JberR model (Bakker and Demerouti,

2007) has revealed that job resources and perses@alirces are able to foster a motivational
process leading to teacher learning (Bakker andddeati, 2007). These job resources include
relatedness, support and autonomy. In the pretgay,she first job resource of relatedness is
operationalised in participation in PLCs, actualig@ough collaboration and shared work with
colleagues (Deci and Ryan, 2000). The second jsburee of support is operationalised in
transformational leadership by the principal. Tisi® crucial leadership style, consisting of

elements such as individualised support of thegzxibnal development and self-efficacy of
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teachers (e.g. Geijsel et al., 2009; Nguni, Sleegaend Denessen, 2006), and building a
collaborative culture (Bryk, Camburn, and Louis,929 Day, Gu, and Sammons, 2016;
Leithwood, Leonard, and Sharratt, 1998; Youngskand, 2002). Examining the interplay of
these factors may reveal the role of the prinapanfluencing PLCs in a direct and indirect
way. The third job resource of autonomy is operstiised in teacher autonomy or the need of
teachers to feel in control and to self-directittosvn professional development (self-efficacy)
(Bandura, 1997; Ryan and Deci, 2000). In this wagchers feel more involved in collective
learning processes (Bakker, Demerouti, and Scha@@3; Bakker, Demerouti, and Verbeke,
2004; Canrinus et al., 2011; Skaalvik and Skaal2#09). Additionally, the JD-R model
determines the mediating role of personal resou(®asthopoulou et al.,, 2007). This is
operationalised in teachers’ self-efficacy as oh&he most important psychological teacher
characteristics that influences teacher behavidsch{annen-Moran and Hoy, 2001). In sum,
the current study includes school context factperationalised in transformational leadership
and teacher autonomy that influence the individeather characteristic of self-efficacy and,
in turn, influence PLC characteristics in departtaein the following paragraphs, the key
variables of the present study are further disalusse particular, PLC characteristics as
outcome variables are presented, followed by jebueces operationalised as two variables at
the school level (i.e. transformational leaderdiyighe principal and teacher autonomy), and a
discussion of one personal resource operationairséeachers’ self-efficacy as a variable at

the teacher level.
PLC characteristics

Over the past decades, the research interest iootieept of PLCs has grown tremendously
(e.g. Lomos, Hofman, and Bosker, 2011, Sleegeaak,e2013; Vangrieken et al., 2015; Vescio,
Ross, and Adams, 2008). However, studies on PLfBr dignificantly in terms of how they
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conceptualise PLCs (Sleegers et al., 2013). Im tbgiew study, Stoll et al. (2006) stated that
there is no international definition of PLCs. Ndbhetess, there is international consensus that
a PLC is a group of people (i.e. teachers) whoeslaad critically question their teaching
practice in an ingoing, reflective, collaboratiand inclusive, learning- and growth-oriented
way. This means that teachers in a school or depaittcontinuously seek and share learning,
and act on their learning work for the studentsidig (Stoll et al., 2006). However, a PLC
remains an umbrella concept (Vangrieken et al. 520Ihe first conceptualisations of PLCs
originates from the 1980s. PLCs were than operalieed as a one-dimensional concept to
capture a sense of community. Thereafter, the di@nsional perspective became dominant
(Lomos, Hofman, and Bosker, 2011; Stoll et al., 00n the vast majority of studies, the
interpersonal dimension of PLCs appears to be @etatrtheir definition (Bolam et al., 2005;
Sleegers et al., 2013; Stoll et al., 2006). Therpersonal dimension refers to the capacity of
teachers to learn together and collaborate, bassti@red conceptions of learning, instruction
and education, to construct, reconstruct and agpbyvledge as a team (Sleegers et al., 2013;
Verbiest, 2008). In this dimension, a distinctiemade between (h)ental characteristicshe
conditions necessary to support collaboration iI€®(Stoll et al., 2006), and (Behavioural
characteristicsthe collaborative activities in PLCs that are artpnt for teachers’ professional

behaviour (Stoll et al., 2006).
Mental characteristics

For mental characteristics, a distinction can beleniaetween ‘collective responsibility’ and
‘shared values and vision’. Collective respongipifor student learning concerns discussing
how teachers’ instruction can stimulate studemi®liectual growth and development (Louis,
Marks, and Kruse, 1996). Teachers in PLCs havdlactiwe responsibility for all students’
learning within a school or department (Wahlstramd &ouis, 2008). Some researchers also
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identify shared values and vision as a mental charatic. However, some define shared
values and vision as a supportive leadership camdiather than a PLC characteristic (Fullan,
2015; Senge, 2006). Furthermore, others state dimated values and vision overlap with
collective responsibility, and should not be coasgdl as a separate PLC characteristic (Lomos,
Hofman, and Bosker, 2011; Wahlstrom and Louis, 2088reover, the validation study
conducted by Lomos, Hofman, and Bosker (2011) enntleasurement of PLCs and their
characteristics raises concerns about shared vahgegision. Shared values and vision contain
aspects of the role of the principal and refer tsuaportive practice rather than a PLC
characteristic. Consequently, this study focusésgyson collective responsibility as the mental

characteristic of a PLC.
Behavioural characteristics

For behavioural characteristics, ‘reflective diale and ‘deprivatized practice’ are
distinguished (Wahlstrom and Louis, 2008). Reflextilialogue refers to teachers’ in-depth
conversations with other PLC members about eduwatiassues, such as curriculum,
instruction, and student learning (Louis, Markg] &muse, 1996; Stoll et al., 2006; Wahlstrom
and Louis, 2008). These conversations can leadwoiseas and help teachers to reflect on and
develop their teaching practice (Louis, Marks, &ndse, 1996; Stoll et al., 2006; Wahlstrom
and Louis, 2008). Deprivatized practice relatestedachers openly sharing their teaching
practice, for example, by observing each othe@ssiioom practice, trading roles of mentor,
advisor or specialist, and giving and receivingifeseck (Louis, Marks, and Kruse, 1996; Stoll

et al., 2006; Wahlstrom and Louis, 2008).

In short, earlier theoretical work regarding inengpnal PLC characteristics distinguished
conceptually between mental and behavioural cheratts and assumed that the mental

characteristics steer the behavioural charactesi@ryk, Camburn, and Louis, 1999; Verbiest,
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2012). However, there is a lack of empirical reskan the relationship between the mental
and behavioural characteristics. Therefore, thst faim of this study is to explore the
relationships between collective responsibility aasmental characteristic, and reflective

dialogue and deprivatized practice as behaviouratacteristics of PLCs.
Variablesrelated to PLCs

Previous research (e.g. De Neve and Devos, 201#seGet al., 2009; Kwakman, 2003;
Vanblaere and Devos, 2016) studied a number obbis related to PLCs. In this respect,
school context factors (i.e. transformational leadg by the principal and teacher autonomy)
and individual teacher characteristics (i.e. teeghself-efficacy) prove to be important (Stoll
et al., 2006; Verbiest, 2008). TransformationatiEyahip by the principal can be considered as
a lever for team building among teachers, wherehglhers are encouraged to share ideas and
exchange practices while implementing the schosiowi (e.g. Bryk, Camburn, and Louis,
1999). Alternatively, the school context can berabterised by a work environment that
provides autonomy to teachers. Here, teacherdiaralated to work independently and learn
through their own individual practice (e.g. Clememtd Vandenberghe, 2000). This study
examines how the combination of transformationablérship by the principal and teacher
autonomy influences interpersonal PLC charactesstMoreover, teachers’ self-efficacy is
considered as an important psychological variadliEted to professional learning (e.g. Geijsel
et al., 2009; Xanthopoulou et al.,, 2007). Indeexkearch indicates that transformational
leadership practices are strongly mediated by efétfacy (Geijsel et al., 2009; Runhaar,
Sanders, and Yang, 2010). Transformational leagebshthe principal can influence teachers’
belief in their capacities and prompt them to berofo their colleagues. Self-efficacy is also
influenced by teachers’ perception of their autopamschools. When teachers feel limited in
what they do, their self-efficacy is negatively esffed (Skaalvik and Skaalvik, 2010).
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Therefore, transformational leadership by the ppai¢ teacher autonomy, and teachers’ self-

efficacy are included in this study as variabldatesl to PLCs.
Transformational leadership by the principal

Several studies state that leadership by the pahcs key to developing and improving PLCs
in schools (Bryk, Camburn, and Louis, 1999; Youagd King, 2002). According to Stoll et
al. (2006) and Engels et al. (2008), principals cagate conditions for the development of a
school culture to encourage teaching and lear@ogsequently, they have a strong influence
on teachers and their teaching practice (De Neddoavos, 2016; Stoll et al., 2006; Vanblaere
and Devos, 2016). Transformational leadership srategy that focuses on how leaders
influence their staff by connecting individuals {tbevood, 1992). These leaders inspire and
motivate teachers to improve the quality of edwcatiHallinger, 2003). Transformational
leadership by the principal has been related toPib(orevious studies (e.g. Minckler, 2014;
Pounder, 1999). For instance, the more teacheceipertheir principal as a transformational
leader, the more they ask each other for feedbRek{aar, Sanders, and Yang, 2010).
Furthermore, Minckler (2014) states that transfdromal leadership by the principal in
secondary schools increases teacher collaboratidrcammunity identity. Principals with a
transformational leadership style allocate timetéachers to meet, provide opportunities for
professional development (Youngs and King, 200@Jluce teacher isolation, and increase

teachers’ commitment to PLCs (Pounder, 1999).

In summary, it seems questionable that PLCs cateleloped and improved within a school
without strong transformational leadership by thegpal (Bryk, Camburn, and Louis, 1999).
Accordingly, the second aim of this study is to lexp the relationship between

transformational leadership by the principal artéripersonal PLC characteristics.



Teacher autonomy

Besides teacher collaboration, teachers value éeamhtonomy as an important workplace
condition that affects their professional statusafBon and Moomaw, 2005). As such, in this
study, teacher autonomy refers to ‘the space dlaatiers receive from their school to determine
their own professional development and teachingtipel (Hoekstra et al., 2009). At the same
time, schools has to provide opportunities for besiccollaboration and teacher autonomy to
connect teachers as a professional team (Canrtrals 2011). In the past however, teacher
autonomy was mainly understood as a negative ctunakgation of independence and
individualism (Hargreaves, 1993), excluding collediimn by definition (Vangrieken et al.,
2017). Nevertheless, the understanding of teaaltenamy as equal to individualism becomes
unusable in an environment characterised by aneasimg significance of teacher
collaboration. Furthermore, the relevance of PL€sdhools does not have to eliminate the
importance of teacher autonomy or vice versa (Taolé Louis, 2002). Nowadays, teacher
autonomy has a more positive connotation, whichuges personal choice, collaborative
decision-making and the freedom to make professicmaices (Vangrieken et al., 2017). For
instance, Clement and Vandenberghe (2000) fourehaform of teacher autonomy, which is
described as a team recognising the importandeecdutonomy of a certain teacher to work on
particular tasks. This underlines the close, bummex relationship between teacher
collaboration or teacher participation in PLCs atehcher autonomy (Clement and
Vandenberghe, 2000). Therefore, teacher particgpati PLCs and teacher autonomy are not

contradictory, but complementary (Clement and Vabeéeghe, 2000; Huberman, 1993).

Since Clement and Vandenberghe (2000) found thheathy balance between teacher
autonomy and collaboration (i.e. through partidgmain PLCS) is pivotal, it is not possible or
desirable to disengage one from the other. Inrggsrd, schools should motivate teachers to
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participate in PLCs while simultaneously providiggchers with autonomy. Therefore, this
study will examine the relationship between teachatonomy and interpersonal PLC

characteristics.
Teachers’ self-efficacy

Self-efficacy is an important individual characstic. It refers to a cognitive process in which
people construct beliefs about their own capaeditto achieve desired outcomes, and it
determines how people feel, think, behave, andvatgithemselves (Bandura, 1978, 1997). A
teacher’s self-efficacy is defined as “a judgentditis or her capabilities to bring about desired
outcomes of student engagement and learning, emen@those students who may be difficult
or unmotivated” (Tschannen-Moran and Hoy, 2001,)6&kveral studies examined the
relationship between teachers’ self-efficacy aneirtbollaborative behaviour. For example,
when teachers engage in professional learning igesivor collaboration that includes
conversation about values and beliefs, they risiliod and differences in opinion or receiving
feedback which might disconfirm their positive sefficacy (Johnson, 2003). However, if
teachers gain sufficient support from their teaheytwill feel competent in meeting new
challenges and engage more easily in professieaating activities (Oude Groote Beverborg,
Sleegers, and van Veen, 2015). Moreover, severdiest found a positive relationship between
teachers’ self-efficacy and their willingness tdlaoorate with colleagues (da Costa and
Riordan, 1996; Wahlstrom and Louis, 2008). Howefigther examination of how a sense of
efficacy can support or inhibit teachers’ willingiseto share their experiences and teaching

practice is necessary.

Bandura (1978, 1997) and Xanthopoulou et al. (2@80gpest that teachers’ self-efficacy may
function as a mediator in the relationship betwsemol context factors (i.e. transformational

leadership by the principal and teacher autonomg)keehavioural outcomes (i.e. collaborative
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behaviour) (Bandura, 1978, 1997). More specificdhg impact of transformational leadership
practices and workplace conditions, such as teaabh®nomy, on teachers’ professional
learning (i.e. via participation in PLCs) appearsbe mediated by teachers’ self-efficacy

(Geijsel et al., 2009; Kwakman, 2003).

Consequently, the present study examines the Iatetpetween the school context and a
psychological teacher characteristic by testinghees’ self-efficacy as a mediating variable
between transformational leadership by the prin@pad teacher autonomy, and interpersonal

PLC characteristics.
The theoretical model of the relationships betwibese variables is presented in Figure 1.
Research aim and questions

Given the potential of PLCs to improve studentsirteng, teachers’ teaching, teachers’
professional development, and therefore the whatthed (Wei et al., 2009), the aim of this

study is twofold. First, this study examines théatienships between interpersonal PLC
characteristics (i.e. collective responsibilityfleetive dialogue, and deprivatized practice).
Research on the interrelatedness of these intenpar®LC characteristics has generally been
conducted through small-scale qualitative studieg.(De Neve and Devos, 2017; Vanblaere,
2016). Large-scale quantitative studies that confine interplay between these interpersonal
PLC characteristics are therefore needed (Bryk, litemm and Louis, 1999; Hargreaves, 2007).
Second, this study aims to enhance our understguodimow certain school context and teacher
factors (i.e. transformational leadership by thegpal, teacher autonomy, and teachers’ self-
efficacy) can facilitate the development and imgment of interpersonal PLC characteristics
(i.e. collective responsibility, reflective dialoguand deprivatized practice) (Stoll et al., 2006).

The following research questions are addressed:
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RQ1: How is collective responsibility as a mental chéedstic of PLCs related to
reflective dialogue and deprivatized practice asabveural characteristics of PLCs?
RQ2: How are transformational leadership by the ppatiand teacher autonomy as
school context factors related to collective resimhty, reflective dialogue, and
deprivatized practice as interpersonal characiesisf PLCs?

RQ3: How are transformational leadership by the ppatiand teacher autonomy as
school context factors indirectly related to cdilee responsibility, reflective dialogue,
and deprivatized practice as interpersonal chaiatits of PLCs via teachers’ self-

efficacy?
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Figure 1: Theoretical model.

PLC characteristics

Transformational RQ2 Reflective
leaderslh.t? by the dialogue

principal

RQ3 Teachers’ self- RQ3 Collective RQ1
efficacy " responsibility
Teacher Deprivatized
autonomy RQ2 " practice
Methodology

A path analysis based on data from an online teasir@ey was conducted to investigate the
research questions. In path analysis, a hypothiesiselel of relationships between variables is
tested statistically to determine the extent toclht is consistent with the data (Muthén and

Muthén, 1998-2017).
Sample

Data from an online teacher survey was collectethfB24 teachers of Mathematics, French,
and General Studitsn 80 departments of 33 secondary schools in Een(Belgium). The
sample included 267 (82.4%) female and 57 (17.6%lJenteachers. This sample is

representative of the Flemish (Belgian) educatiot@htext (Departement Onderwijs en
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Vorming, 2016). The sample comprised 149 Mathersateéachers (46.0%), 137 French
teachers (42.3%), and 38 teachers of General St(ie7%). The average teaching experience

was 15.31 yearsS0=9.88), varying from one year to 41 years.
Measures

The central concepts of this study are operatisadliand measured using validated scales.
These are discussed in more detail below. Confomgdactor analyses were performed and
the following fit indices were evaluated: tp2 test they2/df ratio, thecomparative fit index
(CFI), theTucker-Lewis indeXTLI), theroot mean square error of approximatigRMSEA,
and thestandardised root mean square resid(8RMR. According to Hu and Bentler (1999),
the y2 testassesses the degree of fit between the hypothesiedel and the data. This test
statistic has to be non-significant. However, beseauf its sensitivity to sample size, it is almost
always significant when you have large samples fMutand Muthén, 1998-2017). Next, the
x2/df ratiowas assessed. A value¥ demonstrates a good fit, and a valugdetermines
an acceptable fit (Schermelleh-Engel, Moosbrugaged, Muller, 2003). Furthermore, models
with RMSEAandSRMR<.06, andlLI andCFI >.95 indicate a good fit. Models wiRMSEA

andSRMR<.08, andrLI andCFI >.90 demonstrate an adequate fit (Hu and Berit899).
Interpersonal PLC characteristics

To measure the interpersonal PLC characteristidsscales of the Teachers’ Professional
Community Index of Wahlstrom and Louis (2008) wased. These subscales measure three
interpersonal PLC characteristics: collective restality, reflective dialogue, and
deprivatized practice. They were adapted and wtedsifor the Flemish context by Vanblaere
and Devos (2017). Collective responsibility is mead with three items (e.g. “Teachers in my

department feel responsible for helping each otthemprove their instruction”). Reflective

14



dialogue is measured with five items (e.g. “Howeaoftin this school year have you had
conversations with colleagues from your departrabout what helps students to learn best?”).
Deprivatized practice is measured with three itéeng. “How often in this school year have
colleagues from your department observed your 2Iasall items are scored on a five-point
Likert scale. The subscale of collective respottigjbianges from 1 (strongly disagree) to 5
(strongly agree). For reflective dialogue and degirzed practice, the subscales range from 1
(never) to 5 (very often). Reliability analyses icate that the subscales of collective
responsibility ¢=.73), reflective dialoguea€.79), and deprivatized practice=70) are
reliable. The goodness-of-fit estimates afe89.475, df=40, p<.001; y?/df ratio=2.24;
CFI1=.947; TLI=.926; RMSEA.062, with a90% confidence intervabf .045-.079; and

SRMR:=.055 indicating an adequate fit.
Transformational leadership by the principal

Transformational leadership by the principal is suead using the supportive leadership
function scale of Hulpia, Devos, and Rosseel (2008js scale consists of 10 items (e.g. “My
principal helps the teachers”), which are scoredadive-point Likert scale ranging from 1
(never) to 5 (always). The Cronbach’s alpha fas thariable is .90. The goodness-of-fit indices
indicate an acceptable fi#?2=80.685,df=34, p<.001; ?/df ratio=2.37; CFI=.960; TLI=.947;

RMSEA:=.065, with 0% confidence intervalf .047-.084; an®RMR:=.055.
Teacher autonomy

Teacher autonomy is measured using 11 items dfithgcale general teaching autonomy from
the teacher autonomy scale of Pearson and Moom@@6)4e.g. “I have the freedom to be
creative in how | teach my lessons”). This scalsciered on a five-point Likert scale ranging

from 1 (strongly disagree) to 5 (strongly agred)e Tronbach’s alpha is .73, which indicates
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a reliable construct; the scale also has a satsfadit: y?=72.506,df=41, p=.002; y?/df
ratio=1.77;CFI=.934;TLI=.912;RMSEA-.048, with a890% confidence intervailf .030-.067;

andSRMR-=.048.
Teachers’ self-efficacy

Teachers’ self-efficacy is measured by means oktwt version of the Ohio State Teacher
Efficacy Scale (Tschannen-Moran and Hoy, 2001)ctvhises a five-point Likert scale ranging
from 1 (not at all) to 5 (very well). The originstale consists of 12 items, three subscales (i.e.
instructional strategies, classroom managementstamtbnt engagement), and one underlying
factor, teachers’ self-efficacy. Three items weeketed a priori, based on low factor loadings
or items that are conceptually similar to othemi¢ein the scale (i.e. item 3, item 11, and item
20) (Tschannen-Moran and Hoy, 2001, 800). The reimgiscale consists of nine items (e.g.
“How much can you do to get children to follow desom rules?”). Reliability tests indicate
that this scale is reliabler€.82), and the goodness-of-fit indices indicateaaneptable fit:
x?=66.026,d=22, p<.001; y?/df ratio=3.00; CFI=.945; TLI=.910; RMSEA-.079, with a90%

confidenceanterval of .057-.101; anbRMR:.046
Control variables

This study controls for two demographic teacheialdes: gender and teaching experience.
Regarding gender, Bryk, Camburn, and Louis (1988)cate that female teachers are more
interested in dense patterns of informal commuitnadt work and have lower preference for
individualistic work settings. Gender (female, n)asea categorical variable. The first category
is the reference category. Regarding teaching expe¥, Vanblaere and Devos (2015) state
that teachers with more teaching experience scaverlfor interpersonal PLC characteristics.

Teaching experience (number of years) is includea eontinuous variable.
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Data analysis

First, descriptive statistics and correlationsdibthe study variables were calculated. Second,
this study considered two control variables. Toiltate model estimation, preliminary
regression analyses for the control variables weréormed. Only significant relationships at
a .05 significance level between the control vdesland the study variables were retained in
the model. Third, the data was analysed via ag@dihysis. This study deals with complex data,
as teachers are nested in departments. Howeveramvet ignore the nested structure of our
sample (teachers are nested in secondary schoattaegmts). Therefore, we performed a path
analysis using Mplus, which allows us to take thestered structure of our data into account,
using the type=complex command in combination wifipecification of the department cluster
variable. With this approach, standard errors areputed and a chi-square test of the model
fit takes into account the fact that observatiores reon-independent due to cluster sampling
(Muthén and Muthén, 1998-2017). The need to addhesslustering issue in the data is shown
by the intraclass correlation coefficients (ICO®)e ICC is the proportion of the total variance
explained by group membership. In educational cdsteéCC values of .10 are considered as
medium and values of .15 as large (Hox, 2010). Depred practice has an ICC value of .12.
Both collective responsibility and reflective diglee have an ICC value of .21. Ignoring the
nested structure of the data would therefore leamhdorrect results. However, because our
variables and relationships were all assessecahtfividual level and our research questions
did not address variability across departments,enommplex multilevel analyses were not
needed and were not applied here (Hox, 2010; Mu#imehMuthén, 1998-2017; Stapleton,
McNeish, and Yang, 2016). As the data was not nityrdestributed, the maximum-likelihood
parameter estimates with standard errors and adildre test statistic that are robust to non-

normality and non-independence of observations weesl (i.e. MLR). The model fit was
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evaluated using the fit indices mentioned aboveNigasures). All analyses were performed

with the Mplus 7 software package (Muthén and Mnti€®98-2017).
Results
Descriptive statistics and correlations

First, the descriptive statistics and correlation§able 1 show that teachers feel collective
responsibility for student learning in their depaent (M=3.82; SD=.65), and occasionally
discuss educational issues with their departmeligagues =3.28; SD=.69). However, the
mean of deprivatized practice is very loM=1.52 on a scale from 1 ‘never’ to 5 ‘always’;
SD=.59), which indicates that observing each othehalping each other to teach rarely or
never happens. This is in line with the findingd.ofmos (2012), who found that teachers in
secondary schools rarely open the classroom daooldservation. Moreover, Author et al.
(2017b) and the TALIS report (Organisation for Emanc Co-operation and Development
(OECD), 2014) found that teachers in Flemish seapndchools rarely observe each other’s
teaching practice or provide feedback to each othethermore, we investigated the frequency
table and the box plot of deprivatized practices&hon the low mean score of deprivatized
practice and the results of the frequency tablethadyox plot that show that there are too few
teachers who indicate that deprivatized practikedalace, the decision was made to remove
deprivatized practice from further analyses. Fansformational leadership by the principal
(M=3.70;SD=.68), teacher autonomiy€3.76;SD=.43), and teachers’ self-efficadyl€3.67;
SD=.46), the means are rather high. This indicatas tdachers perceive their principal as a
leader who frequently exhibits transformationalgtices, that they experience freedom in their

school, and that they strongly believe in theitighbio achieve goals.
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Table 1 Means M), Standard Deviation$S0), and correlationsnE324).

M SD Range 1. 2. 3. 4. 5.
1. Collective responsibility 3.82 .65 1-5 -
2. Reflective dialogue 3.28 .69 1-5 A37r* -
3. Deprivatized practice 1.52 .59 1-5 191%** 355 %* -
4. Transformational leadership  3.70 .68 1-5 A54*%  111* .102* -
5. Teacher autonomy 3.76 43 1-5 .082 115 -.071 .108* -
6. Teachers’ self-efficacy 3.67 46 1-5 A96%** . 270***  .089 .057 394 x**

Note. * p<.05; ** p<.01; *** p<.001.
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Preliminary regression analyses

Based on preliminary regression analyses regardive control variables, significant
relationships at a .05 significance level betwdendontrol variables and the study variables
were retained in the model: (1) the relationshiween gender and reflective dialogyie{
.359; SE=.098; p<.001); (2) the relationship between teaching eepee and teachers’ self-
efficacy (=.196;SE=.054;p<.001); and (3) the relationship between teachxgerence and

teacher autonomy£.106;SE=.046;p=.020).
Path analysis

The path analysis shows that the hypothesised naded satisfactory fit to the dayg=5.571,
df=6, p=.438; ?/df ratio=.929;CFI=1.000;TLI=1.003;RMSEA:.000, with 890% confidence
interval of .000-.071; an®RMR:=.027). Next, individual relationships were evaagatising the
critical ratio (CR). Non-significant CR relationglsi were removed one by one, starting with
the highest p-value. The remaining models were again because of the principle of
parsimony, in which the simplest model is preferfaatthermore, models with greater degrees
of freedom tolerate a greater potential for regc{Kline, 2015). Four individual relationships
were removed: (1) the relationship between teaatiemomy and collective responsibilig=
.009;SE=.064;p=.892); (2) the relationship between teacher autgnand reflective dialogue
(6=.018; SE=.057; p=.758); (3) the relationship between transformatidealdership by the
principal and teachers’ self-efficacy=027; SE=.055; p=.621); and (4) the relationship
between transformational leadership by the prin@pd reflective dialogug?€.036;SE=.053;
p=.498). After removing these non-significant redaships, all the remaining relationships
were significant. The goodness-of-fit indices a# final model provide a good fit to the data
(x>=6.926,df=10,p=.732;?/df ratio= .693;CFI=1.000;TLI=1.039;RMSEA:.000, with &80%

confidence intervalof .000-.044; andSRMR-.030). Nevertheless, additional information
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regarding these fit indices was needed. TR¢ andRMSEAIn this path model were fixed at 1
and at O respectively. This has to do with thermfola that is based on tlhi-square test
statistic If the Chi-squarevalue is lower than the degrees of freedomQhReis automatically
fixed at 1 and th&RMSEAat 0 (e.g. Hu and Bentler, 1999). These valuegapio refer to
overfitting, but the model still has some degree$reedom (i.e.d=10), indicating a non-
saturated model that has the possibility to tekttiomships (Kline, 2015). Because of the
reported remarks concerning ti@hi-square test statisticche CFl and theRMSEA it is
recommended to evaluate other fit indices as wéll &nd Bentler, 1999). Regarding this
recommendation, thELI and theSRMRare also reported. First, thé&l for the present model
is 1.039, indicating a good fit. According to Balland Curran (2006), BLI value larger than
.95 and smaller than 1.20 indicates a good fitoB8ectheSRMRis .030, also indicating a good
fit (Hu and Bentler, 1999). The standardised regjogscoefficients, significance levels of the
direct effects, and explained variances of thealdeis in the model are displayed in the final

model in Figure 2.
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Figure 2: Final model with standardized regressioefficients (standard errors) (* p<.05; **

p<.01; *** p<.001).
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Note For gender, the unstandardized regression cazffics used to facilitate interpretation.
Research question 1

The first research question investigated the kiatips between interpersonal characteristics
of PLCs. The mental PLC characteristic collectiegsponsibility is positively related to the
behavioural PLC characteristic reflective dialodfie.392; SE=.046; p<.001). However, no
relationships regarding the behavioural PLC charetic deprivatized practice were

investigated based on the decision to excludevimisible from the path analysis.
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Research question 2

The second research question examined the relaipbgstween transformational leadership
by the principal and teacher autonomy and integreisPLC characteristics. Transformational
leadership by the principal is only positively telh to collective responsibilitys€.144;
SE=.065; p=.026). Furthermore, the relationship between foansational leadership by the
principal and reflective dialogue is fully mediatéy collective responsibility f&.057;
SE=.028;p=.038). Regarding teacher autonomy, there weregrofisant relationships with

the interpersonal PLC characteristics.
Research question 3

The third research question explored the role athers’ self-efficacy in the relationship
between transformational leadership by the prin@pd teacher autonomy, and interpersonal
PLC characteristics. Reflective dialogue is posiiivand directly affected by teachers’ self-
efficacy ($=.188; SE=.052; p<.001). Similarly, there is a positive direct redaship between
teachers’ self-efficacy and collective responsipi{’=.188; SE=.073;p=.010). Moreover, the
relationship between teacher autonomy and refleatialogue £=.114; SE=.036;p=.002) on
the one hand, and teacher autonomy and colleatisqonsibility =.108; SE=.045; p=.016)

on the other hand, is fully mediated by teachezi-afficacy.

Finally, the control variable ‘gender’ shows thatleteachers engage less in reflective dialogue
than female teacherg<-.172;SE=.045;p<.001). The control variable ‘teaching experiense’
positively related to teachers’ self-efficagd=(156; SE=.051;p=.002) and teacher autonomy

(5=.106;SE=.046;p=.020).
Discussion

PLCs are well-documented in educational researchaaa pivotal for teachers’ professional
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development and school improvement (e.g. Bolam. e2@05; Hargreaves, 2007; Stoll et al.,
2006; Verbiest, 2008; Vescio, Ross, and Adams, @& artments should operate as PLCs,
and ways of developing and improving PLC charasties in departments should be explored.
The aim of this study was to examine the relatigndbetween different interpersonal

characteristics of PLCs on the one hand, and Sewendables related to PLCs (i.e.

transformational leadership by the principal, teacdutonomy, and teachers’ self-efficacy) on
the other hand. This offers a deeper insight iraw Interpersonal PLC characteristics are

interwoven and can be encouraged.

First, this study revealed a positive direct relaship between collective responsibility and
reflective dialogue. To our knowledge, no largelscmantitative studies have investigated the
interplay between these interpersonal PLC chaiattey. This result is in line with
assumptions in previous qualitative studies, wiiatpgest that teachers who are concerned with
the teaching practice of each teacher and theifgpoutcomes of each student (i.e. collective
responsibility) receive a strong incentive to erggagmeaningful collaborative behaviours with
the entire team (i.e. reflective dialogue) (Brylan@burn, and Louis, 1999; Hargreaves, 2007,
Vanblaere and Devos, 2016). Collective respongibils an important mental PLC
characteristic, as it ensures that teachers adbpbaer view of their responsibilities within

their department (Hargreaves, 2007).

Second, there is a positive direct relationshipyeen transformational leadership by the
principal and teachers’ collective responsibiliihe higher teachers’ perceptions of their
principal as a transformational leader are, thehdrgtheir perceptions of collective
responsibility in their department. This result céme explained by the focus that
transformational leadership by the principal andlective responsibility have on vision
building (Hallinger, 2003). The school vision oktprincipal can guide the specific vision of
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teachers in relation to student learning (i.e.emiVe responsibility). Furthermore, principals
who focus on motivating their teachers and raisivegr capacities (Leithwood, 1992) ensure
higher levels of collaborative work and improvemaeitinstruction (Hargreaves, 2007).
However, the small but significant variance expdain collective responsibility indicates that
many factors could play a role in influencing imersonal PLC characteristics (e.g.
departmental leadership [Vanblaere and Devos, 2GiW norms and beliefs in the school
[Bolam et al., 2005]). Further research on thedicthat stimulate collective responsibility in
departments is needed. Moreover, the findings texedirect significant relationship between
transformational leadership by the principal ariteotive dialogue. This relationship is fully
mediated by teachers’ collective responsibilityisT¢tontradicts the study conducted by Bryk,
Camburn, and Louis (1999), in which principals wéyand to have a direct effect on the
creation of a learning organisation. However, tfamsational principals can have an indirect
role (Vanblaere and Devos, 2016). For instancentbee teachers perceive their principal to
have transformational leadership abilities, theertbey can contribute to the consensus among
teachers regarding the frequency and content téctefe dialogue (Vanblaere and Devos,

2016).

Third, teacher autonomy has no direct significatatronships with collective responsibility
and reflective dialogue. One possible explanation this is that teachers traditionally
experience a high degree of autonomy (Clement aadd®hberghe, 2000). Accordingly,
teachers do not interact frequently with team mesbeshare knowledge and experiences or
ask for feedback. Asking for feedback means exppeimeself to possible criticism, which
teachers may want to avoid (Oude Groote Beverl@leggers, and van Veen, 2015). Therefore,
the full potential of teacher autonomy must beHertexplored. This is also in line with the

study conducted by Geijsel et al. (2009), who fotivat certain school context factors directly
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influence teachers’ professional behaviour, whehsr school context factors only affect

teachers’ professional behaviour in an indirect.way

This study explored the role of teachers’ selfegdtiy in the relationship between school context
factors and interpersonal PLC characteristics. Aeacautonomy indirectly affects
interpersonal PLC characteristics through its ma@hship with teachers’ self-efficacy. First,
highly autonomous teachers expressed higher |lefetelf-efficacy. Second, teachers with
higher levels of self-efficacy have a higher cdilee responsibility and engage more in
reflective dialogue, and are therefore more opecot@aborate or take mutual responsibility.
This is in line with research conducted by Kenneayl Smith (2013). These significant
relationships also confirm the mediating role ohders’ self-efficacy in explaining the
influence of context factors on teachers’ behavi{euwy. Chan et al., 2008; Xanthopoulou et al.,
2007). Furthermore, these findings support thearebeof Clement and Vandenberghe (2000),

who assume that teacher autonomy is not dispa@atedollaboration or participation in PLCs.

Our results indicate that male teachers engageraesélective dialogue than female teachers,
which supports the findings of Richter et al. (2DM/e also found that teaching experience is
positively related to teachers’ self-efficacy (Chatral., 2008) and teacher autonomy. Perhaps

the more experience teachers have, the more tleethagreedom given to them by the school.
Limitations

This study has certain limitations. First, onlyfgeport measures were used. However, in
educational research it is not unusual to meastireas context factors through self-reports.
This provides data on teachers’ subjective expeegrof the school context. However, the
findings of this study should be treated with cawti Future research could integrate

triangulated data about the school context by ool other actors in the school, such as the
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principal. The second limitation concerns the b&haal PLC characteristic deprivatized
practice. The results showed that teachers fekldatnlely responsible in their department and
have frequent reflective dialogues with their dépant colleagues. However, the mean of
deprivatized practice was very low. Therefore, dnlg interpersonal PLC characteristics were
included in the path analysis. The results shouwtdefore not be generalised to all PLCs, but
rather understood in relation to the specific ipggsonal PLC characteristics that were under
investigation. More research is needed to confina differential relationships with the
interpersonal PLC characteristics and explore tble of deprivatized practice within
departments where teachers observe each othectaniggoractice more frequently. Third, the
cross-sectional design of this study makes it aiffi to draw conclusions about causality.
Longitudinal research is necessary to provide atgreunderstanding of the direction of the
relationships in the path model. The final limibaticoncerns the context of the present study,
which is mathematics, French and General Studipartteents as departmental PLCs in
Flemish (Belgian) secondary education. The speaiitonal policy context of the present
study might have influenced the results. For instarihe Department of Education of the
Flemish government has developed a teacher canedilepfor teachers (Departement
Onderwijs en Vorming, 2007). This teacher careefilgrdescribes the knowledge, skills, and
attitudes that a teacher needs in order to be @bleinction effectively. Ten broad job
specifications are included. One of these job d$gations is ‘the teacher as a member of a
school staff team’, which demonstrates that teaches no longer only expected to be teachers
in their own classroom. Hence, the policy makekhawledge the importance of belonging to
a team. More specifically PLC are mentioned fot thatter. Still, only in a brief section at the
end of the teacher career profile. However, ontheflargest stakeholders in the educational

field in Flanders already acknowledges and stineslatepartments to function as learning
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communities. Although this study was conductechm Elemish (Belgian) context, the results
can still be transferred to other similar contartgive shape to a kind of job specifications of
teachers. As such, it remain useful to elaboratewark in other countries with a different
policy context. In addition, the present study ilwea only mathematics, French and General
Studies departments and teachers. It would beestiag to conduct a similar study with other
subject-teachers in other subject-departmentgjlged matter differences with consequences

for teachers’ teaching practice and collaborati@npmssible (van Veen et al., 2001).
Implications

The results of this study have several practicaplications. First, teachers should be
encouraged to engage in in-depth conversationstabaching and learning with colleagues,
and share knowledge, experiences and practiceseaith other (i.e. reflective dialogue and
collective responsibility) (Vanblaere, 2016). Femmore, this study confirmed the importance
of teachers’ perception of transformational leakigrdy the principal for their collective
responsibility (Vanblaere and Devos, 2016). In tleispect, principals have the important role
of creating conditions that support collective @sgbility among teachers. In this way,
reflective dialogue among teachers is stimulatedrddver, both collaboration (i.e. through
participation in PLCs) and autonomy are importamtteachers. Principals should stimulate
both of these work practices (Clement and Vandagiteer2000). Furthermore, since teachers’
self-efficacy is a significant individual teachehatacteristic, schools should note its
importance, for instance, by supporting teachergroviding them with positive feedback to
help increase their sense of efficacy (Runhaar,d&an and Yang, 2010). With a good
combination of transformational leadership by thiegpal, the necessary school conditions
(i.e. teacher autonomy), and high self-efficacgepartmental culture of collaboration can be
created. This could lead to PLC characteristickeijpartments that have the potential to improve
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teachers’ professional development, the schodlf,itaad in the longer term, the quality of

education (Stoll et al., 2006).

1. General Studies [Project Algemene Vakken=PA\{ ieansdisciplinary subject taught in vocational
secondary education that uses an integrated apprimadearning contents, such as mother

tongue/linguistics, mathematics, communication argnisational skills, and social studies.
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