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Bedankt!
Antwerpen, 3 juli 2011
Ik trek mijn stoute schoenen aan en begin een babbel met Jan. Dat ik dat onderzoek
doen voor mijn masterproef toch heel erg leuk vond. En dat het toch fijn zou zijn moest
ik nog zulke dingen kunnen doen in de toekomst. De juiste persoon op de juiste plek,
zo bleek. “Dat treft. Ik zoek nog een jobstudent voor augustus…”
Die maand werden er uiteindelijk drie, die werden gekwadrateerd en daarna ook
vermenigvuldigd. En zo verschijnt er op 7 mei 2018 een boek waarop mijn naam prijkt. Al is
het er niet gekomen zonder ruggensteun. Mijn boek zou zijn doel dus al voorbij schieten mocht
ik als auteur nalaten de tijd te nemen om mijn netwerk te bedanken. Te beginnen met zij die
rechtstreeks betrokken waren bij de realisatie van dit werk.
Met Jan dus, promotor van dienst. Wekt soms de indruk dat hij een issue heeft met
geboortejaren. Zo bleef hij benadrukken hoe jong ik was toen hij mijn geboortedatum op dat
contract invulde. En later was er ook nog iets met een generatiekloof… Jan, ik ben je oprecht
dankbaar voor de kansen die je me hebt gegeven en voor de mentor die je was. Je
introduceerde me in je netwerk en leerde me het reilen en zeilen van onderzoek, maar breder
ook van de academische wereld. We hebben wel wat watertjes doorzwommen samen, af en
toe met storm op zee. Al onthoud ik vooral wat een goed team we eigenlijk zijn, waarin ik vooral
rust en standvastigheid vind.
Ook Peter was promotor van dienst. De academicus, niet de wielrenner. En hoewel de Ronde
van Vlaanderen niet op jouw palmares staat, duurde het toch even tot ik voorbij jouw naam en
status kon kijken. De academische dan. Eindelijk gelukt heb ik je leren kennen als een
minzaam man, met oog voor mensen. Iemand waarmee je goed kan brainstormen en die leuke
invalshoeken zoekt. En dan net als je het nodig hebt een juiste teaser tot bij jou gooit om je te
prikkelen. Fijn dat jij in mijn team zit!
Kim, Queen of data use. Je pikte je rol als begeleider al op nog voor je in mijn
begeleidingscommissie terecht kwam. Je toegankelijkheid en mijn introductie in je netwerk
maakte je al bijna een promotor van op afstand, een vangnet wanneer beide mannen niet in
de buurt waren. Bedankt voor je heldere feedback, leuke ideeën en gezellige uitjes op
congressen. Dat smaakt naar meer.
Ik had ook de eer om Piet in mijn begeleidingscommissie te zien plaatsnemen. Als conceptueel
denker nagenoeg ongeëvenaard. En dat ik dat ervaren heb. Jouw plaats in mijn
begeleidingscommissie waarborgde de conceptuele en methodologische kruisbestuiving
tussen verschillende onderzoeksdomeinen. Iets wat ik tot op vandaag een van de belangrijkste
sterktes vind van dit werk.
Nienke en Ruben, bedankt aan jullie beiden om de tijd en moeite te nemen om mijn proefschrift
door te lezen, interessante vragen te bedenken en op mijn verdediging aanwezig te zijn. Ik
hoop dat het een manier is geweest om jullie beter te leren kennen en kiemen te kweken voor
samenwerking in de toekomst.
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Sven, het is geen toeval dat net jij gevraagd bent als voorzitter van mijn doctoraatsjury. Althans
niet voor mij. Je was mijn eerste aanspreekpunt bij mijn masterproef. Niet toevallig. Je
besmette mij met je liefde voor statistiek en data spielerei. En daarnaast ook met het correct
willen meten van allerhande concepten en het tolereren van eRror variantie. Maar daarnaast
heb ik ook het geluk gehad om de afgelopen vier jaren nauw met jou te mogen samenwerken.
Je was er, toen dat voor mij belangrijk was. Ik heb je leren kennen als een persoon die in de
academische wereld wel nog een aantal keren gekloond mag worden. Je hebt de gave om
mensen zuurstof te geven en je koestert je medewerkers als geen ander. Ik beschouw je dan
ook als een van mijn sterkere ties, en hoop - oprecht - om daar in de toekomst nog meer mee
te kunnen doen.
Dit doctoraat was er ook niet gekomen zonder D-PAC. Liesje, voor het spelletje balanceren
tussen doctoraat en valorisatie de eerste jaren. Bedankt. San, zo onverstoorbaar tijdens het
dagelijks getetter op kantoor… Maar dan toch bij de pinken als het geklets
onderzoeksgerelateerd blijkt én altijd een “I’ve got your back” attitude. Superfijn! Renske, ik
trok grote ogen toen jij in maand 1 op D-PAC al al mijn doctoraatsartikelen had gelezen. Wat
een binnenkomer. Ik heb je daarna verder leren kennen als een kameleon. Je kan in alle
verschillende contexten en omstandigheden zinvol meedenken. En vooral, je staat er ook altijd
op om dat te doen. Echt tof met jou samen te werken. Maarten, good cop, bad cop of kritische
vriend. De afgelopen jaren en maanden was je wat van allemaal. En hoe druk ook, die laatste
maanden waren best wel leuk. Net omdat jij erbij was. Ik koop alvast een pingpong-netje voor
op kantoor binnenkort. En uiteraard, Marije. Voor jou heb ik vaak te weinig woorden, misschien
omdat we elkaar met een blik begrijpen. Die meter tussen ons op kantoor bewijst dat jij ook
telkens maar een armlengte weg bent als ik je nodig heb. Als er bepaalde keuzes gemaakt
zijn in dit doctoraat, zijn die altijd langs jou gepasseerd. Je bent een van mijn meest
gewaardeerde onderzoekers én mensen en hoop je ook in de toekomst dichtbij te houden.
Maar naast deze collega’s zijn er uiteraard nog zo veel meer. Nog in het bijzonder, Kristin, mijn
steun en toeverlaat. Je wist je als collega al snel een generatiekloof te overbruggen (laatste
keer, Jan!) en je in te leven in mijn jonge wereld, vol bouw-, trouw-, en
zwangerschapsavonturen. Ik hoop dat ik je de afgelopen jaren voldoende getoond heb wat
onze samenwerking voor mij heeft betekend. Want eigenlijk zijn er niet genoeg woorden voor…
De ‘oude garde’ van de GK10, Maarten, Alexia, Jerich, Tine, bedankt voor de leuke babbels,
koffiepauzes, zangstondes, congresuitjes en meer. Still miss them.
De superfijne collega’s die mijn doctoraat wilden lezen voor de proefverdediging. Superhard
bedankt, Jonas, Katrien, Kendra, Loth, Dorothy en Aster! Niet te vergeten ook de collega’s uit
de speerpunten, voor de feedback. En daarbij aansluitend alle collega’s uit de GK10 en de
Meerminne voor de leuke babbels tussendoor, de lunches, de aanmoedigingen op
kerstoptredentjes en nog veel meer.
Maar ook context does matter, zoals Piet het op de laatste versie van mijn proefschrift schreef.
Dat de inhoud van dit boek zo’n goed bewaard geheim gebleven is buiten mijn professionele
netwerk, dank ik vooral aan de perfecte balans met en de sterke relaties op het thuisfront.
Bedankt dus aan iedereen die ook daar deel van uitmaakt. En wat dat betreft, is erkenning op
zijn plaats voor de cover. Mama en papa, Lies, Filip en Boris, Klaas, Evy, Clea en Alex, Trees,
Nicolas, Elias en Anna, Dries en Loes, Ans en Simon, Kevin, Grim en Aagje. Dat de cover van
dit doctoraat zo’n kunstwerkje is, is helemaal dankzij jullie. Bedankt voor jullie inzet en liefde
op die mooie zondagavond wafelenbak (en Lies, ook daarna!). Het maakt van dit boek een
echte co-creatie. Voor mij reflecteert het de mooie band die we samen hebben en geeft het dit
werk een extra dimensie. Jullie staan bij deze voor altijd te blinken in mijn boekenkast.
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Introduction
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The drivers and dynamics of data use interactions1
Data use originated in the context of standardized test data. In many countries, accountability
expectations led to an increased emphasis on data use (Schildkamp, Ehren, & Lai, 2012).
Schools and teachers were expected to use data and address weaknesses in teachers’
instruction to improve learning among different types of students, which was then reflected in
better results in standardized tests.
To date, the focus on data use has continued to expand. The current thinking is that different
types of data can be used as guidance for educational decisions, process monitoring and
problem-solving in schools. For example, teachers may assume that pupils’ writing skills
decline every year. A first reflex can be to test this assumption by means of data (e.g. by
comparing results on writing assignments over the years). Subsequently, teachers think about
why this would be. The hypothesis can, for instance, be that the curriculum provides less room
for writing exercises, which can, again be tested with data (e.g. by comparing the number of
writing assignments over the years). This example illustrates how different types of data can
be used at different time points to fully understand current situations and practices in education.
By using data, teachers build an objective framework around their gut-feelings or intuitive
thoughts. As such, the use of data has been valued as a means by which to counter the
potential biases of decisions solely based on intuitive thinking as it provides a reliable and valid
framework for decision-making (Johnson, 1997; Kerr, Marsh, Ikemoto, Darilek, & Barney,
2006). Therefore, the appropriate use of data in teachers’ day-to-day practice is assumed to
contribute to teaching that is more effective and efficient, and enhances student achievement
(Campbell & Levin, 2008; Carlson, Borman, & Robinson, 2011).

1

This chapter is partly based on:

Van Gasse, R., Vanlommel, K., Vanhoof, J., & Van Petegem, P. (2016). Teacher collaboration on pupil learning
outcome data: A rich environment for professional learning? Teaching and Teacher Education, 60, 387-397.
Van Gasse, R., Vanlommel, K., Vanhoof, J., & Van Petegem, P. (2017). Individual, co-operative and collaborative
data use: A conceptual and empirical exploration. British Educational Research Journal, 43(3), 608-626.
Van Gasse, R., Vanlommel, K., Vanhoof, J. and Van Petegem, P. (2017). The impact of collaboration on teachers’
individual data use. School Effectiveness and School Improvement, 28(3), 489-504.
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Data use: state of the art and research gaps
Data use and the emphasis on collaboration
The rise of data use in educational settings introduced an increasing amount of data use
research in the past decade. The earliest body of literature on data use was very descriptive.
Numerous examples of good practices provided the basis for the way data use is
conceptualized today.
Data use is a complex practice. The somewhat simplistic linguistic merger of ‘data’ and ‘use’
runs the risk of oversimplifying the actions underlying the concept. Research has shown that
data use is not simply about ‘data’. Data use involves the translation of data into information
and information into knowledge (Marsh, 2012; Coburn & Turner, 2011). The implication is that
data is imbued with meaning to become information. Combined with teachers’ expertise,
information can become actionable knowledge (Schildkamp, Poortman, & Handelzats, 2016).
The transformation from raw data into information and actionable knowledge requires various
types of knowledge and skills of the data user. Analytical and interpretation skills are needed
to transform data into information, and a strong pedagogical knowledge base is crucial in
creating knowledge and facilitating instructional improvement (Gummer & Mandinach, 2015;
Marsh & Farrell, 2015). The transformation of data into knowledge and the diversity in
knowledge and skills needed to do so, result in data use being a less straightforward activity
than it seems. The complex inquiry process to fully understand current situations and improve
educational problems implies a dynamic interplay between (intuitive or informed) hypothesis,
data and teachers’ knowledge and skills (Schildkamp et al., 2016).
Although individual data use is perfectly possible from a theoretical stance, data use research
has invested in studies in which teacher teams use data to improve educational problems. The
rationale behind this is that collaboration can improve data use, since it has the potential to
reduce some of the biases that can occur when using data individually (e.g. a problematic
interpretation of data) (Hubbard, Datnow, & Pruyn, 2014; Jimerson, 2014; Wayman, Midgley
& Stingfield, 2007). The interpersonal connections in collaborative data use bear, for example,
potential for data use support, the construction of shared ideas, the transfer of knowledge and
skills, and for building new knowledge (Bertrand & Marsh, 2015; Hubers, Poortman,
Schildkamp, Pieters, & Handelzalts, 2016; Keuning, Van Geel, Visscher, Fox, & Moolenaar,
2016). As such, the value of collaboration has not only been assumed to lie in the presence of
individual support in data use, but also in the construction of an environment within which
teachers can learn (Vanhoof & Schildkamp, 2014).
Despite the great emphasis on collaboration in data use, the benefits of teacher collaboration
in data use have remained an informed assumption rather than knowledge based on a large
body of empirical literature. Only few studies specifically addressed teacher collaboration and
its benefits for data use. These studies generally showed limited and quite superficial
interactions in data use (Farley-Ripple & Buttram, 2015, Hubers et al., 2016; Keuning et al.,
2016). However, when it comes to teacher collaboration, the dynamic character in data use
has not been addressed sufficiently. Knowing that data use cannot be considered a
straightforward activity (Schildkamp et al., 2016), research on data use collaboration requires
a dynamic approach, in a sense that collaboration is considered as evolving throughout data
use and can involve cross-overs to individual data use practices. Therefore, this dissertation
will embrace potential dynamics of data use interactions.
The limited and superficial collaboration found in data use (Farley-Ripple & Buttram, 2015,
Hubers et al., 2016; Keuning et al., 2016) raises a critical stance towards the benefits of teacher
8

collaboration in data use. The assumed benefits in terms of, for example, knowledge transfer
and knowledge creation will largely depend on characteristics of this collaboration. Problematic
in this regard are the difficulties to provide the concept of collaboration with sufficient meaning
in order to understand such processes of mutual cognition building fully. As a result, the
literature on data use is in vast need of in-depth investigation of (learning) activities in data use
collaboration that potentially contribute to data use support, knowledge sharing or knowledge
creation. Therefore, this dissertation aims at unpacking teacher collaboration.

The matter of teacher characteristics in data use
In order to understand teachers’ data use, it is vital to acknowledge that it can be influenced in
many ways. The interplay between the context in which teachers act, their personality and the
type of data being used can affect the decisions they make or the behaviour they exhibit. For
example, limited time may imply quick but less-considered (data-based) decisions and limited
collegial consultation. Therefore, the first wave of descriptive research on data use has recently
been followed by a wave of explanatory research. As a result, an extensive list of factors that
are perceived to influence data use are now available, ranging from contextual factors to
teacher and data characteristics (Datnow & Hubbard, 2016; Visscher, 2002; Visscher & Coe,
2003).
It has rather been teachers’ perception of contextual factors and data characteristics than their
‘true’ being that are found to matter for teachers’ data use. For example, perceiving a strong
accountability focus or estimating data as non-relevant affect how data are used (Visscher,
2002; Vanhoof & Van Petegem, 2007). Together with the teacher characteristics of influence,
this implies that teachers bear tremendous individual responsibility for the success of data use.
Several teacher characteristics have been found to influence teachers’ data use and many of
these factors are being further explored (e.g. data literacy, pedagogical orientation, trust)
(Datnow & Hubbard, 2016). However, two specific teacher characteristics are recurring
elements that affect how teachers behave in relation to data use: teachers’ attitude and their
self-efficacy (Datnow & Hubbard, 2016; Datnow, Park, & Kennedy-Lewis, 2013; Hubbard et
al., 2014). Teachers’ attitude refers to the extent to which they do or do not believe in the merit
of data-informed decisions. Being more positive about the contribution of data to improve
instructional practices facilitates data use (Datnow & Hubbard, 2016; Verhaeghe, Vanhoof,
Valcke, & Van Petegem, 2010). Self-efficacy relates to teachers’ confidence to use data.
Teachers’ perceptions about their own abilities to analyse and interpret data is crucial for
teachers to engage in data use (Datnow & Hubbard, 2016). Therefore, a positive attitude and
self-efficacy are considered prerequisites for data use (Datnow et al., 2013; Hubbard et al.,
2014).
Despite the growing body of explanatory literature in data use and the identification of
numerous factors of influence in data use, research has failed to generate clear insights into
how teacher characteristics affect their data use collaboration. Therefore, limited knowledge is
available into why data use collaboration does or does not come about. Bearing in mind that
teachers’ attitude and self-efficacy are generally put forward as two of the prime factors to
explain data use, few studies have indicated potential interrelationships between those teacher
characteristics and data use collaboration (Datnow et al., 2013; Hubbard et al., 2014). As a
result, it is essential to gain more insight into how these so called prerequisites for data use
also serve as prerequisites, or drivers, for collaboration in the context of data use.
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Teacher collaboration and professional learning
Data use originated from the idea that using data bears power for school improvement and, in
the end, increased pupil achievement. Over the years, the impact of data use has been hardly
determined. Numerous factors of the learning context and the learner affect pupil learning
outcomes, whereby the direct relation between practices of data use and learning effects at
the level of the pupil is hard to demonstrate (Carlson et al., 2011).
However, up to now, the literature has showed some effects of data use that can be indirectly
linked to pupil learning. Important effects in this regard are situated at the level of teacher
cognition. For example, the use of data can result in deeper reflection upon educational
practices and deeper insights into teaching and learning (Feldman & Tung, 2001; Schildkamp,
Visscher, & Luyten, 2009; Wayman & Stringfield, 2006). Furthermore, data use can result in
new ideas on schooling and instruction and the development of a more refined and
sophisticated vision or on pupils’ learning (Johnson, 1997; Schildkamp & Teddlie, 2008;
Verhaeghe et al., 2010). Thus, major opportunities of data use lie in teachers’ professional
learning (Vanhoof & Schildkamp, 2014).
Although there are indications for the contribution of data use to teachers’ professional
learning, the literature on data use has insufficiently explicated the relation between the
characteristics of data use activities and teachers’ professional learning. Moreover, whether a
collaborative data use environment is beneficial for teachers’ professional learning, as is
assumed, has been hardly addressed. And if such attempts were made (e.g. Hubers et al.,
2016), systematic determination of which collaborative activities do or do not contribute to
teachers’ professional learning has been lacking. Therefore, the focus in this dissertation will
also lie in the relation between collaborative data use activities and teacher’ professional
learning.

General research goals
Insights into data use collaboration are fairly limited. few research has invested in a detailed
exploration of contributions collaboration can make to adequate data use. The general aim of
this dissertation is to address this research gap. The state of the art in data use research and
the remaining research gaps outlined above have led to four central research goals in this
dissertation. Via these research goals, this dissertation aims at expanding and refining
knowledge on teachers’ data use in general, and teacher collaboration in the context of data
use in particular. The following research goals will guide this dissertation:

1. Exploring the nature of teachers’ data use and its dynamics
When the aim is to address the research gap on teacher collaboration in data use, it is
essential that such collaboration can be situated within the broader context of data use
practices in Flanders. To reach understanding of (the value of) data use collaboration,
it is needed to gain insight into which data use practices can be identified as
‘collaboration’ and how such collaborative practices distinguish from and relate to
individual practices. In other words, the nature of data use needs to be explored. In this
regard, it is essential to address the dynamics inherent to the practice of data use.
Therefore, this goal aims to explore whether the nature of teachers’ data use can be
considered consistent and stable, or whether it exhibits a changing or dynamic
character with cross-overs between individual and collaborative data use practices.
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2. Examining learning activities in teachers’ data use interactions
The second challenge in this dissertation will lie in the in-depth investigation of teacher
collaboration and how such activities are perceived valuable for, inter alia, support,
knowledge transfer and knowledge building. In other words, understanding (the value
of) teacher collaboration in data use needs insights into the learning potential of
collaborative activities. The emphasis in this regard will lie on how collaborative
activities may serve the learning of teachers. Therefore, the second goal involves an
elaboration on the learning activities that underlying data use collaboration.

3. Investigating the relations between data use collaboration and teacher
characteristics influencing data use
Next to understanding how teachers behave in data use, a focus in this dissertation will
lie in grasping why certain teacher behaviour occurs in data use collaboration. In this
regard, it is essential to investigate factors influencing data use collaboration. Given the
great focus on teachers’ attitude and self-efficacy as prerequisites for data use, it is
needed to examine how these teacher characteristics affect data use in relation to data
use collaboration. Therefore, an emphasis in this dissertation will lie in investigating the
interrelationship between teacher characteristics and data use collaboration.

4. Determining the impact of data use collaboration on teachers’ professional
learning
When the aim is to understand teachers’ collaborative behaviour, it is essential to get
some insights into the results of this behaviour. As this dissertation aims to unpack
teacher collaboration in terms of learning activities, these activities can be better
understood by also examining the professional learning outcomes such activities
produce. In other words, which impact does data use collaboration have on teachers’
cognition or behaviour? With the aim to evaluate how valuable teacher collaboration in
data use can be considered, the focus need to lie on both the characteristics of teacher
collaboration (i.e. their learning activities) and their impact on teachers professional
learning (i.e. their learning outcomes). Therefore, the last aim of this dissertation is to
determine the impact of data use collaboration in terms of professional learning.

Conceptual approach in this dissertation
A conceptual framework was designed in order to address the four central research goals in
this dissertation (Figure 1). In this framework, theories out of the research field of data use and
the research field of professional learning are combined. This provides valuable opportunities
for both research strands.
First, the added value of data use for school improvement is mainly situated at teacher level,
because data use activities are carried out by teachers. Particularly when it comes to the
emphasis on teacher collaboration, understanding teacher behaviour can only be achieved by
examining the context of collaboration and how it relates to effects at teacher level. Theories
on workplace learning are particularly useful in this regard. More specifically, they provide us
with handles to capture learning behaviour in data use collaboration and how it relates to
teacher learning in terms of cognition and behaviour. As such, the processes and effects of
data use can be approached at teacher level and combined to better understand teacher
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behaviour in data use in relation to its effects. Thus, the introduction of theories of professional
learning in the context of data use can provide an innovative lens to achieve better
understanding of teacher behaviour and learning within the field.
Second, data use provides a valuable context to examine professional learning in. The use of
data is a way of systematic learning about teachers’ teaching environment and the learning of
pupils within it. Therefore, the context provides opportunities to reach better understandings
on how teachers interact with their environment in order to learn about and improve their
professional behaviour. As such, deeper insights in the learning behaviour of teachers can be
generated by embedding theories of professional learning in the context of data use. Given the
complex transformation of data into knowledge and decisions, the context provides
opportunities for further theory building on, for example, the dynamic character and
interrelation of learning activities in dynamic contexts such as data use and into the impact of
such learning activities on professional learning in terms of cognition and behaviour. As a
result, the context of data use provides interesting opportunities to enlarge and refine the
knowledge on professional learning in the field of teaching.
The theoretical approach of this dissertation is shown in Figure 1. Theories of professional
learning are embedded within the general framework of data use to achieve a better
understanding of teacher behaviour in relation to collaboration in data use. In addition, teacher
characteristics of influence to data use will be used to explain this teacher behaviour. In the
next sections, this conceptual introduction will elaborate on the conceptualization of the central
concepts of this dissertation.

Figure 1. Conceptual framework of this dissertation

Data and data use
The concept of ‘data’ can refer to many different types of data on many different types of
subjects and, therefore, requires clear boundaries. A common restriction to ‘data’ is its
definition as standardized test data. However, such restriction does not do justice to the
responsibility schools have to contribute to students’ overall development (Schildkamp &
Kuiper, 2010; Schildkamp, Rekers-Mombarg, & Harms, 2012). At the same time, for teachers,
12

data that reflect their students’ functioning remain the most informative (Van Gasse et al.,
2015).
In this dissertation, we will study ‘pupil learning outcome data’. Pupils’ learning is central to
compulsory education. Moreover, although different types of data can be used to inform
teachers, learning outcome data are the most important type of data teachers can use to
evaluate whether their instructional goals have been achieved. Thus, pupil learning outcome
data provide opportunities for teachers to learn about and improve their practice and enhance
student achievement (Campbell & Levin, 2009; Carlson et al., 2011). Furthermore, our
conceptualization of pupil learning outcome data is not restricted to cognitive indicators. In this
dissertation, it will refer both to cognitive (e.g. linguistic and arithmetic skills) and non-cognitive
learning outcomes (e.g. attitudes, art, and physical education). Such data can be distilled from
quantitative (e.g. class tests) and qualitative (e.g. observations) sources.
The complexity underlying how data can be transformed into knowledge and decisions is often
addressed by approaching data use through a circle of inquiry. Fixed data use phases guide
teachers in the complex translation of data into meaningful decisions (Marsh et al., 2015). In
so doing, teachers’ tendency to quickly move from data to improvement actions without any
in-depth consideration of potential causes and alternatives is halted (Schildkamp et al., 2016).
Although the merits of conceptualizing data use as an inquiry circle is emphasized in the field
of data use, a remaining shortcoming of much research is that it often overlooks the
conceptualization of different data use phases. Consequently, the process of data use remains
a black box and people’s behaviour is not specified in terms of the phases (Little, 2012). To
elucidate teacher collaboration in detail, this dissertation will approach data use as an inquiry
circle. As such, teacher behaviour can be evaluated in terms of the different knowledge and
skills that define each data use phase.
An inquiry circle that is often drawn upon distinguishes the phases of data discussion, analysis,
interpretation and action (Gummer & Mandinach, 2015; Marsh, 2012; Schildkamp et al., 2016).
However, given teachers’ difficulties with translating data into classroom interventions (Datnow
& Hubbard, 2016; Gummer & Mandinach, 2015), we will use a conceptualization that is slightly
different. This dissertation will distinguish the data use phases of discussion, interpretation,
diagnosis and action (Verhaeghe et al., 2010). The rationale for this choice lies in the fact that
teachers’ often experience problems translating information into decisions or improvement
actions, a translation that requires high-order pedagogical skills and thinking (Gummer &
Mandinach, 2015). We believe that including a problem diagnosis phase provides teachers
with extra guidance that will enable them to analyse data adequately and translate them into
classroom interventions. Therefore, the phase of diagnosis is an important facilitator for data
use action and is highly intertwined with analysis, whereby it broadens the scope of openended ‘analysis’ to more concrete determination of problems. Throughout this dissertation, the
data use circle of inquiry begins with data initially being read and discussed. Subsequently,
data are interpreted and transformed into information. Following this phase, potential causes
and alternatives are deliberated upon in the diagnostic phase, culminating in the design and
implementation of concrete improvement actions in teachers’ practice (Verhaeghe et al.,
2010).

Conceptual clarity in ‘data use collaboration’
Although individual interpretation of data, data diagnosis and action are perfectly possible from
a theoretical standpoint, individual performances in each of these phases are rarely described.
More research focuses on how teams, or so called ‘professional learning communities’ engage
13

in data use discussion, interpretation, diagnosis and action. The main reason for this is that
the conceptualization of data use as an inquiry circle is often used in research built around
teams moving through the circle as a data use support intervention. Consequently, little
knowledge is available on how teachers move through data use inquiry circles during their
daily practice. Given that the first research goal is to explore the nature of teachers’ data use,
we will not focus our research on interventions designed to study data use. The aim is to
explore individual teachers’ daily practice regarding data use. A detailed description of
everyday reality is needed to evaluate the potential data use has for teachers’ decision-making
and informed practices.
Thus far, a quite rigid distinction has been made between individual and collaborative data
use. It is important, however, to emphasize that such a distinction is difficult to sustain when
describing teachers’ daily practice. Collaboration is often used as an umbrella term for data
use activities that involve more than one actor. However, in its strictest sense, collaboration
refers to long-term engagement between teachers, joint-goal setting and a shared
responsibility for (collaborative) results (Hammick et al., 2009; Stoll et al., 2006; Seashore
Louis, Dretzke, & Wahlstrom, 2010). Collaboration implies an intensive and ongoing
involvement from the different actors. For example, a joint goal might be to improve pupils’
writing skills. To this end, data can be used to collaboratively investigate which aspects of
writing need to be better addressed. Subsequently, arrangements can be made among
teachers regarding the strategies each will implement to improve their pupils’ writing skills.
However, some data use activities will involve numerous actors without being characterized
by joint goals or any shared responsibility. Such activities will be constructed among teachers
who are open and willing to work with each other, but who do not necessarily share common
work-related goals (Hammick et al., 2009). In contrast to collaboration, these so-called cooperative activities have a ‘loose’ character as teachers work together on an occasional basis.
Co-operative activities are individually steered, but involve (necessary) interactions to reach
individual goals. For example, teachers might analyse pupils’ mathematics exercises with the
aim of improving their test scores. In so doing, they may find that a pupil makes similar mistakes
every time. Consequently, colleagues can be consulted to discuss the appropriate remedy for
this type of mistake.
Data use collaboration can involve many different types of activities steered from many
different (individual or collective) goals. Therefore, the concept needs to be approached with
sufficient granularity, which implies that it is necessary to eschew the strict distinction between
individual and collaborative data use practices that has been used up until now. The strive
towards conceptual clarity with regard to the concept of ‘collaboration’ implies that, during this
dissertation, specific research questions and methodologies will affect the terminology used.
The difficulty in this regard will be to create clear boundaries to the concept, depending on the
questions under investigation, and to the types of ‘collaboration’ involved in this dissertation.
The first research goal in this dissertation implies that a large variety on data use practices will
be described, ranging from individual to co-operative and collaborative data use. When the
focus will come to lie on how teachers’ interact in data use (i.e. research goals 2, 3 and 4), cooperative and collaborative data use practices will be described. As outlined above, the
terminology used in this dissertation will not be fixed throughout the studies addressing the
different research goals. Depending on the goal of the studies (e.g. more generic or specific
examinations) and the unit of analysis (e.g. the population, individual teachers or interactions
between teachers), the terminology will be different. In more generic cross-case descriptions
of data use in which multiple teachers are involved, collaboration will be used as a container
concept. For example, when the aim is to generate insights into the amount of individual data
use compared to the amount of data use that involves multiple teachers, the specificity of
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interactions is of less importance. In such cases, collaboration can be used as a container
concept. However, more in-depth analyses on individuals’ specific co-operative or
collaborative activities, requires more accurate denominations of the concepts. For example,
when the aim is to investigate how mutual activities among teachers change across the
different data use phases (i.e. discussion, interpretation, diagnosis and action), more refined
terminology is needed to address this question adequately. Therefore, in such sections
throughout this dissertation, the use of ‘interactions’ becomes more appropriate to avoid
conceptual haziness. Although a fixed terminology throughout this dissertation might be easier
to follow, choosing to adapt terminology depending on the question examined does more
justice to the complexity inherent in the concept of ‘collaboration’.

Teachers’ learning activities
This dissertation will draw on theories of workplace learning to provide insights into how
teachers’ data use activities contribute to professional learning. Specific to the concept of
‘workplace learning’ is that it is comprehensive and can be described from a variety of different
angles (Bakkenes, Vermunt, & Wubbels, 2010; Hoekstra, Brekelmans, Beijaard, & Korthagen,
2009; Levine & Marcus, 2010; Meirinck et al., 2009a). However, a recurrent theme in the
literature is that learning is situated within people’s daily practice. Workplace learning generally
includes informal activities in which people (in this case teachers) actively construct new
knowledge, beliefs or behaviour (Kwakman, 2003; Roblin & Margalef, 2012; Meirink et al.,
2009a). In this regard, two major foci can be distinguished in research: a focus on learning
activities, or ‘what people do to learn’, and a focus on learning outcomes, or the results of
learning activities.
The aim of this dissertation to gain in-depth understanding of teachers’ collaborative activities
in data use and their effect on learning, implies that a focus in this dissertation will lie on
teachers’ learning activities. This focus will address ‘what teachers do’ when using data that
can be considered ‘learning in the workplace’. The concern in this regard is to describe teacher
behaviour without emphasizing the potential results of this behaviour. As such, in-depth
insights into which collaborative data use activities can be considered learning activities will be
generated.
Because teacher interactions will be studied in the context of teachers’ daily practice a
framework on learning activities was selected that clearly reflects teachers’ social reality. Given
that workplace learning occurs in the workplace, one cannot consider teachers’ learning
activities as strictly individual or collaborative. There are always potential relationships with
colleagues to be formed, although this does not necessarily happen. Moreover, with certain
colleagues deeper interactions may be established. Little (1990) developed a framework that
is particularly useful to address this, because it includes both an individual and social
perspective on learning. Depending on the level of interdependency, Little (1990) categorises
four types of learning activities: storytelling, helping, sharing and joint work. Storytelling refers
to daily conversations held by teachers in which rapid exchanges of information take place.
Helping is about asking or giving help or advice to colleagues. Sharing includes the distribution
of data, materials and methods. Joint work refers to collective purposes that result in truly
collective action, such as work groups or agreements (Little, 1990). These collective purposes
and action imply that only joint work can be considered as collaboration and storytelling,
helping and sharing need to be classified as co-operative activities.
Little’s (1990) framework is over 25 years old and has demonstrated its value in educational
research over the years (Kwakman, 2003; Katz & Earl, 2010). Within the context of data use,
the framework is useful because teachers’ learning activities can vary depending on the data
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use phase they are engaged in (discussion, interpretation, diagnosis or action). Discussing
data can, for example, comprise different teacher interactions and learning activities than
developing improvement actions based on pupil learning outcome data. Using a framework
with interrelated learning activities is particularly useful in identifying small changes and
variations in learning activities across the different data use phases. Moreover, Little’s (1990)
framework is particularly feasible to address the conceptual difficulties in the ‘collaboration’
concept, and, as such, provides appropriate handles to investigate the concept in-depth.

Attitude and self-efficacy as factors of influence
To increase the understanding of teacher behaviour in the context of data use, this dissertation
will investigate the impact of teachers’ attitude and self-efficacy on their use of pupil learning
outcome data. The literature has shown that attitude and self-efficacy have a substantial
influence on teacher behaviour in data use (Datnow & Hubbard, 2016; Datnow et al., 2013;
Hubbard et al., 2014). Moreover, attitude and self-efficacy are explicitly important in terms of
their interrelationship with teacher interactions. A positive attitude towards data use and selfefficacy are considered prerequisites for teacher interactions in the context of data use
(Datnow et al., 2013; Hubbard et al., 2014).
In this dissertation, teachers’ attitude towards data use refers to their conceptualization of data
use. It encompasses the beliefs, models, preferences and other aspects that determine what
teachers think about data use and its contribution to improving their practice (Vanhoof et al.,
2014). Although attitudes also have an affective component, we will focus on the cognitive
aspect of this concept. This is justifiable in that it has primarily been teachers’ willingness to
use data that is generally seen as a prerequisite for data use, and only to a lesser extent how
they enjoy using data (Kowalski & Lasley, 2009; Van Gasse et al., 2015). A positive attitude is
indispensable for teachers wishing to engage in interactions (Datnow et al., 2013; Young,
2006). With such an attitude, teachers will engage in conversational routines to enhance their
knowledge and skills around data use, and are willing to face potential interpersonal conflicts
for the sake of school improvement (Datnow et al., 2013; Young, 2006).
In combination with attitude, teachers’ self-efficacy is an important factor explaining their data
use. The concept of self-efficacy refers to the extent to which teachers consider themselves
competent in a certain context (Bandura, 1997; Deci & Ryan, 2000; Woolfolk, 2008). In this
dissertation, teachers’ self-efficacy refers to how capable teachers consider themselves to be
when using data. Feeling capable of using data bears tremendous importance for the data
being used. Teachers are not likely to use data when they doubt their knowledge and skills
around data use (Pierce & Chick, 2011). Therefore, positive self-efficacy is crucial for data use.
This is especially the case for data use interactions, where teachers’ beliefs about their own
competence in using data is even more important than their actual knowledge and skills
(Datnow et al., 2013).

Professional learning outcomes
To better understand the value of teacher collaboration, this dissertation will address how data
use interactions contribute to teachers’ professional learning. Thus, next to the focus on
learning activities in teachers’ data use, this dissertation incorporates the focus on learning
outcomes, or the impact of data use activities on the cognition and behaviour of teachers.
At teacher level, learning outcomes have often been considered as a form of change, for
example changes in thinking, in strategies or in behaviour (Bakkenes et al., 2010; Hoekstra et
al., 2009; Katz et al., 2008; Levine & Marcus, 2010; Meirink et al., 2009b; Zwart, Wubbels,
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Bergen, & Bolhuis, 2007). However, in the context of data use, describing teachers’ learning
outcomes as ‘change’ may represent a too narrow a view of reality. Much of what teachers
learn by using data will be about instructional practices that are proceeding well. After all, we
believe that teachers possess knowledge and skills that enable them to develop high-quality
instructional practices after graduation. We do not expect data to persuade teachers that many
instructional practices should be changed, but we do expect data to provide teachers with
insights into what is working well and what can be improved. For example, when math teachers
consult each other to select appropriate remedial exercises for pupils after a diagnostic test, it
might not feel to them like ‘learning something new’. However, such interactions may contribute
to applying already internalized knowledge adequately. Therefore, in the context of data use,
learning needs to be conceptualized broader than ‘changes’ in cognition and behaviour.
This dissertation has found merit in a framework that encompasses both changing and
maintaining instructional practices. Zwart et al. (2008) included both the change- aspect and
the confirmation-aspect in their list of professional learning results. They determined that
change can occur by means of new ideas, conceptions or beliefs, which can then be translated
in practice, changed ideas of the self, intention to change practices or a greater consciousness.
On the other hand, confirmation can also be a learning result in the form of confirmed ideas,
conceptions or beliefs that can also be translated into practice. As such, the framework is
particularly useful for the conceptualization of learning outcomes in the context of data use.
The previous paragraphs have provided a broad introduction to the key frameworks that have
informed this dissertation. We have explained our approach to data use, its influencing factors,
and how we can investigate teacher learning in the context of data use. The introduction to
these frameworks serves as a frame of reference to structure our thinking. In the following
chapters, the frameworks will be further elaborated in terms of the different studies conducted
in this dissertation. Each of the studies will draw deeply on one or more of these frameworks.
The following sections will outline how this dissertation is built conceptually and
methodologically, taking into account the four central research goals.

Approach to answer the central research goals
Five empirical studies were used to accomplish the central research goals. An overview of how
the central research goals were translated into empirical studies is presented in Table 1. The
five empirical studies create a funnel regarding the unit of analysis in this dissertation. This
funnel is the result of conceptual considerations. On the one hand, generic insights are needed
in order to broaden knowledge on how teachers use data in Flanders and the role of
collaboration in this data use. This implies that generic insights across schools and teachers
are generated, which is achieved via the first two studies. On the other hand, the aim in this
dissertation is to create conceptual clarity with regard to data use collaboration and to unpack
activities and evaluate them depending on their level of interdependence. To this end, a closer
view is needed on interactions in teams, so that the focus will come to lie on examining how
teacher interactions are formed within teams. In addition, greater understanding of such data
use interactions are formed when it becomes clear in which effects they result. Therefore, the
last study takes the individual within the team as the unit of analysis. This study aims to provide
insights into the effects of teachers’ data use interactions at teacher level. The combination of
different units of analysis provides opportunities to gain deep comprehension of teachers’ data
use interactions, as more generic insights are needed to get to know common practices across
schools and teachers and specific insights at team and teacher level are essential to
understand teacher and team behaviour.
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Three of the four research goals will be addressed by using multiple foci. For example, the first
research goal (i.e. on the nature of teachers’ data use and its dynamics), will be addressed by
studies with a general focus and a study with a team focus. Research goals 2 and 3 are
addressed similarly, in a sense that generic analysis will be combined with specific analysis at
team or individual level for more in-depth understanding. The fourth research goal will only use
individual teachers as the unit of analysis given its specific teacher-level formulation. The
combination of different units of analysis in the approach to answer the research goals ensures
triangulation and cross-validation of the research results.

General focus
1.

X

Study 5: Teacher collaboration on pupil
learning outcome data: A rich environment for
professional learning?

X

X

X

Investigate the relations between collaboration and teacher characteristics that influence data use.
X

4.

Individual focus

Examine learning activities in teachers’ data use.
X

3.

Team focus

Explore the nature of teachers’ data use and its dynamics.
X

2.

Study 4: Teacher interactions in taking action
upon pupil learning outcome data: A matter of
attitude and self-efficacy?

Study 3: Unravelling data use in teacher
teams: How network patterns and interactive
learning activities change across different
data use phases

Study 2: Individual, co-operative and
collaborative data use: a conceptual and
empirical exploration

Study 1: The impact of collaboration on
teachers’ individual data use

Table 1. The different studies and foci in relation to the research goals

X

Explore the impact of collaboration on teachers’ professional learning.
X

The funnel regarding the unit of analysis in this dissertation has implications for the
methodologies used to approach the research goals. Various methodological approaches will
be used in this dissertation to address these different research aims. The goal is to construct
a more objective investigation by means of triangulation of different types of self-report data.
Therefore, different research designs were employed depending on the research goal (Table
2).
The first research goal (‘explore the nature of teachers’ data use and its dynamics) was
investigated using a combination of quantitative research, qualitative research and social
network analysis. Descriptive statistics (quantitative research) provide a substantial overview
on the nature of data use by teachers. Later in the dissertation, further insight will be provided
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into the meaning of these statistics through the analysis of in-depth interviews (qualitative
research). Additionally, the quantitative research findings will be refined by means of social
network analysis. Social network analysis is a method that maps and investigates interactions
(so called ‘ties’) between individuals (actors or ‘nodes’) (Borgatti, Everett, & Johnson, 2013).
It obtains information from both actors in an interaction. As such, social network analysis
provides opportunities for highly detailed insights into interactions.
The second (‘examine learning activities in teachers’ data use’) and fourth research goals
(‘explore the impact of collaboration on teachers’ professional learning’) include a cross-over
between the field of data use and the field of professional learning. These goals require a
description of process characteristics (i.e. learning activities) and outcomes (i.e. professional
learning) of teachers’ learning within the context of data use collaboration. The unit of analysis
in these research goals is that of individual teachers. To provide an in-depth investigation of
professional learning, one-to-one interviews were conducted (qualitative research).
To achieve the third research goal (‘investigate the relations between collaboration and teacher
characteristics that influence data use’), a combination of quantitative research and social
network analysis were conducted. In line with the other approaches in this dissertation, a largescale quantitative analysis forms the basis upon which to investigate how teacher
characteristics influence collaborations in data use. This knowledge is refined further in the
dissertation by means of social network analysis.
Thus, from a methodological viewpoint, this dissertation strives to achieve a balance between
generic and in-depth research. Approaches that aim to generalize findings (i.e. quantitative
approaches) are used to inform further in-depth methods of investigation (i.e. qualitative
analysis and social network analysis).
Table 2. Methodologies used for the different research goals

Quantitative research
1.

Social Network Analysis

Explore the nature of teachers’ data use and its dynamics.
X

2.

Qualitative research

X

X

Examine learning activities in teachers’ data use.
X

3.

Investigate the relations between collaboration and teacher characteristics that influence data
use.
X

4.

X

Explore the impact of collaboration on teachers’ professional learning.
X

General focus in this dissertation
In the first part of this dissertation, a general focus guides the first two studies. These studies
address the first three research goals from a bird’s eye view as they explore the nature of
teachers’ data use in a general way, across schools and teachers. The aim is to examine
whether there is an interactive component in teachers’ data use, how this component is related
to teachers’ individual data use and the individual characteristics that influence data use, and
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which learning activities are embedded in the way teachers use data interactively. Therefore,
the first part of this dissertation is built around the following studies:
Study 1 addresses the importance of collaboration. Using large scale survey data, it provides
insights into the impact of collaboration on teachers’ individual data use and the extent to which
attitude and self-efficacy serve as prerequisites for individual and collaborative data use
practices. To this end, a path model, using Structural Equation Modeling (SEM) was
conducted.
Study 2 adds clarity to the conceptualization of ‘collaboration’. Using in-depth qualitative
interviews, different types of interactions are investigated in a data use context and categorized
according to the level of interdependence between teachers. The level of interdependence in
teachers’ data use interactions then serves as a framework through which to examine their
learning activities.

Team focus in this dissertation
In the second part of this dissertation, the general focus on teacher interactions as the unit of
investigation transfers to teacher teams. In this part of the dissertation, the aim is to explore
and explain different types of data use interactions within teacher teams. Insights that were
generated in the first two studies will be further elaborated and complemented by social
network analyses to deepen our knowledge of interactions in these teams. Two studies
comprise the second part of this dissertation:
Study 3 focuses on how networks of teacher teams change across different phases of data
use, both in terms of structural interaction patterns and the interactive learning activities that
are undertaken. In this study, social network analysis is combined with qualitative data to
explore the dynamics in data use interaction, both from a structural point of view and in terms
of learning activities. A Stochastic Actor Oriented Model is designed to evaluate changes in
interactions in teams during data discussion, interpretation, diagnosis and action.
Complementary, teachers’ learning activities during these phases are analysed using
qualitative analysis to capture the stories behind changing patterns.
Study 4 scrutinizes the data use action network of teacher teams and explains teachers’
interactions in terms of their attitude towards data use and their self-efficacy. Exponential
Random Graph Models (ERGMs) are used to explore how attitude and self-efficacy affect the
way interactions are conducted in teams. The merit of this social network approach, compared
to a purely quantitative analysis, is that the social network approach takes interaction as the
unit of analysis. The ERGM refines and complements the SEM analysis in study 1 by providing
insight into how attitude and self-efficacy affect teachers’ tendency to consult colleagues, their
tendency to be consulted by colleagues and their tendency to engage in interactions with
similar others. The distinction between these three aspects can never be determined using a
purely quantitative approach (SEM analysis).

Individual focus in this dissertation
In the final part of this dissertation, the focus lies on the individual within the team. The central
research goal in this study is to investigate the impact of teacher interactions on professional
learning. Insights into the network activities of teachers will be combined with self-reported
gains in professional learning. To this end, study 5 concludes the empirical part of this
dissertation.
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Study 5 examines teachers’ interactive activities and professional learning gains. In-depth
qualitative interviews provide insight into the interdependence in teachers’ network activities
and self-reported learning at cognitive, attitudinal and practical levels. As such, the study
provides insights into the effects of current data use interactions on teachers’ professional
learning.
Each empirical study forms a self-contained chapter within this dissertation. This implies that
every chapter (or study) can be read as a separate story. Consequently, a degree of overlap
in conceptual and methodological approaches may occur across the chapters.
To conclude this dissertation, the final chapter will provide an overview of the main findings
and how these have addressed the general research goals. The chapter then moves on to
discuss the central lessons to be learnt from this dissertation as well as implications for
research, policy and practice.
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Study 1:
The impact of collaboration on teachers’ individual data
use
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Abstract2
Research considers collaboration to be a significant factor in terms of how teachers use data
to improve their practice. Nevertheless, the effects of teacher collaboration with regard to
teachers’ individual data use has remained largely underexplored. Moreover, little attention
has been paid to the interplay between collaboration and the personal factors that influence
teachers’ data use. This paper addresses this research gap by defining factors that affect
collaboration, and by investigating the impact of collaboration on teachers' individual data use.
The resulting research questions were answered by drawing on questionnaire data from 1,472
primary and secondary school teachers in Flanders. The findings indicate that collaboration is
the main explanatory factor for teachers’ individual data use compared to teachers’ selfefficacy and attitude. Therefore, this study demonstrates the value of collaboration for future
research and for creating a supportive environment for teachers’ individual data use.

Introduction
Over the years, there has been increased interest in teachers’ data use because of its potential
benefits for student achievement (Campbell & Levin, 2009; Carlson, Borman, & Robinson,
2011). Cognitive and non-cognitive learning outcome data are generally seen as informative
for teachers in terms of developing and improving their practice. Therefore, the amount of
literature on this topic has expanded recently (Jimerson, 2014). To date, international
researchers have demonstrated a rather pessimistic state of the art regarding teachers’ use of
data in general, and of teachers’ use of pupil learning outcome data in particular (Schildkamp,
Visscher, & Luyten, 2009; Vanlommel, Vanhoof & Van Petegem, 2016; Verhaeghe, Vanhoof,
Valcke, & Van Petegem, 2010).
Recently, a change of direction from descriptive to explanatory research with regard to
teachers' data use has been introduced. In the literature, we find two main pathways to explain
teachers' (non-) use of data. First, the authors generally point to personal factors as influences
for the (non-) use of data. For example, teachers’ limited confidence in their capacity to use
data appropriately (self-efficacy) can result in data remaining untouched (Pierce & Chick, 2011;
Schildkamp, Ehren, & Lai, 2012). Second, school-wide collaboration on data use has often
been considered to be influential for teachers’ data use (Daly, 2012; Marsh, 2012; Young,
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2006). Collaboration involves internal support among teachers, alignment in terms of norms
and agendas, and a shared responsibility with regard to data use (Datnow, Park, & KennedyLewis, 2013; Farley-Ripple & Buttram, 2014; Hubbard, Datnow, & Pruyn, 2014; Jimerson,
2014). Therefore, collaboration is considered an important factor in terms of overcoming
barriers deriving from personal factors that influence teachers’ data use. Moreover,
collaboration is assumed to shape fundamental conditions for teachers’ data use, since
collaboration on data use requires a high degree of teacher involvement and more
perseverance in terms of implementing improvement actions (Blink, 2007; Jimerson, 2014;
Verhaeghe, Vanhoof, Valcke, & Van Petegem, 2011; Wayman, Jimerson & Cho, 2012).
Although the aforementioned pathways are suggested in explanatory research, the
interrelationship between each of them has not been sufficiently explored. Despite the attention
attached to teachers’ personal factors in terms of data use, little is known about the interplay
of these factors with regard to collaboration. Yet literature has suggested that there are two
specific personal factors that can be related to teacher collaboration in the context of data use.
More than other personal factors, a positive attitude towards, and self-efficacy in terms of data
use are identified as prerequisites for teacher collaboration in the context of data use (Datnow
et al., 2013; Hubbard et al., 2014). Therefore, knowledge is needed on how teachers’ attitude
and self-efficacy and their collaboration in terms of data use are interrelated, in order to provide
a deeper understanding of the importance of collaboration in creating a supportive data use
environment. Furthermore, despite the interest attached to collaboration in the data use
literature, researchers have not specifically focused on the effect of collaboration on teachers’
individual data use. Nevertheless, it is necessary to examine the assumption that collaboration
creates a supportive and stimulating environment for teachers in their use of data (Daly, 2012;
Marsh, 2012; Young, 2006). Therefore, insight into the impact of collaboration on teachers’
individual data use is essential. Moreover, this knowledge would expand our understanding of
the potential sustainability of interventions that are built on collaboration, in order to create a
supportive data use environment in schools.
The present study addresses the aforementioned research gaps by investigating the extent to
which teachers collaborate in the context of data use, the impact of teachers' collaboration on
their individual data use and the explanatory value of self-efficacy and attitude for teachers’
collaboration. Given the impact of attitude and self-efficacy on teachers’ data use, we
hypothesize that differences in teachers' collaboration with regard to data use can be the result
of variety in these factors (Datnow et al., 2013; Datnow & Hubbard, 2016). That is why we will
examine the impact of attitude and self-efficacy on (1) collaboration and (2) teachers’ individual
data use.
These main research objectives lead to the following research questions:
1. To which extent does collaboration take place among teachers in the context of data
use?
2. To which extent does collaboration affect teachers’ individual data use?
3. To which extent do teachers’ self-efficacy and attitude affect (a) collaboration and (b)
teachers’ individual data use?
In the next sections, we will first clarify the central concepts and hypotheses associated with
this study. Then, we will describe the research approach we adopted. Subsequently, we will
provide insights into teachers' collaboration on data use and how it is affected by self-efficacy
and attitude, and into the effects of teachers' collaboration on their individual use of data.
Conclusions will be drawn from the research results. We will also consider the limitations of
the research and implications for further research.
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Theoretical framework
In this section we will provide an overview of the literature with regard to what is known about
collaboration in the context of data use, and on how collaboration can affect teachers’ individual
data use. Finally, we will describe the concepts of self-efficacy and attitude in the context of
data use, and formulate hypotheses on how these factors can affect collaboration and
teachers’ individual data use. Figure 1 visualises the theoretical approach of this study.

Figure 1. Theoretical framework.

Teachers’ individual data use
Data use has been described as a cyclical process, in which the phases of discussing,
interpreting and diagnosing data and taking action follow on from each other (Verhaeghe et
al., 2010b). Data use can involve the use of several types of data - both qualitative and
quantitative - that are informative for schools and teachers (Hulpia, Valcke, & Verhaeghe,
2004; Schildkamp & Kuiper, 2010).
With regard to teachers’ individual data use, this study focuses on a type of data that is
generally seen as being highly informative to teachers: pupil learning outcome data. Given the
potential of this type of data for improving teachers' practice and eventually pupils’
achievement (Campbell & Levin, 2009; Carlson et al., 2011), several studies have investigated
teachers' use of learning outcome data (Jimerson, 2014). Research often delimits this concept
to cognitive output indicators, which is criticized because these indicators in themselves fail to
provide a complete picture of a pupil’s learning (Schildkamp et al., 2012; Schildkamp & Kuiper,
2010). Therefore, we include cognitive outcomes (i.e. linguistic and arithmetic skills) as well as
non-cognitive learning outcomes (i.e. attitudes, art and physical education) in our
conceptualization of teachers’ individual data use. Additionally, learning outcomes are not
narrowed down to quantitative data (e.g. class tests). In addition, qualitative data (e.g.
observations) fit into our conceptualization.
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Collaboration
Collaboration is a concept that is strongly dependent on the context in which it is embedded
(Datnow et al., 2013; Kelchtermans, 2006; Little, 2012; Spillane, 2012; Stoll, Bolam, McMahon,
Wallace & Thomas, 2006). Therefore, a universal definition of the concept is not readily
available.
The idea of collaboration in the context of data use is that a group of individuals initiates and
undertakes data use processes, with the specific aim of problem solving or sharing expertise
(Hammick, Freeth, Copperman, & Goodsmith, 2009). In the context of data use, this means
that the initiation of data use inherits a shared responsibility (Stoll et al., 2006). Among
teachers, the shared responsibility for data use generally lies in student learning (Louis,
Dretzke, & Wahlstrom, 2010; Wahlstrom & Louis , 2008).
Next, collectively undertaking processes involving data use (collaboration) implies that more
dense connections are present among teachers. Teachers build constructive relationships
through conversations with colleagues (Louis et al., 2010; Stoll et al., 2006). These
relationships allow them to better apply one-another’s strengths with regard to data use
(Datnow et al., 2013; Jimerson, 2014; Young, 2006) and to engage in processes of knowledge
creation and knowledge sharing (Datnow et al., 2013; Farley-Ripple & Buttram, 2014; Hubbard
et al., 2014; Louis et al., 2010; Stoll et al., 2006). Furthermore, collaborative processes in the
context of data use provide teachers with help or support. Colleagues work with one-another
in processes of analysing and interpreting data or introducing improvement actions (Datnow
et al., 2013; Farley-Ripple & Buttram, 2014; Hubbard et al., 2014; Jimerson, 2014).
Many forms of collaboration are possible in the context of data use (Wayman & Jimerson,
2014). Transcending the differences between several forms of collaboration, it can be seen as
a way of structural support for data use. Collaboration allows teachers how to learn to engage
in data use and use it as a source of support when needed (Farley-Ripple & Buttram, 2014;
Jimerson, 2014; Young, 2006). Several studies have attributed teachers’ individual data use
to the existence of collaboration (Datnow et al., 2013; Hubbard et al., 2014; Jimerson, 2014).
Engaging in collaboration in the context of data use motivates teachers to use data in order to
improve their instruction (Young, 2006). That is why we assume that collaboration affects
teachers’ individual data use in a positive manner.

Attitude and self-efficacy
This study focuses on the interplay between collaboration and person-related factors in the
context of data use. Although the data use literature suggests an extensive list of influential
person-related factors with regard to individual data use (Datnow & Hubbard, 2016; Vanlommel
et al., 2016), few studies indicate a relationship between person-related factors and
collaboration with regard to data use.
Two factors are explicitly mentioned as influencing collaboration in the context of data use:
attitude and self-efficacy (Datnow et al., 2013; Hubbard et al., 2014; Kelchtermans, 2006). A
positive attitude towards data use is seen as indispensible for teachers for them to engage in
collaboration (Datnow et al., 2013; Young, 2006). Lack of knowledge and skills with regard to
interpreting data can be moderated in collaborative settings through conversational routines.
However, only teachers with a positive attitude towards data use will engage in such
conversations, and will be willing to face interpersonal conflicts for school improvement
(Datnow et al., 2013; Young, 2006). Also positive self-efficacy is crucial for collaboration in the
context of data use. According to Datnow et al. (2013), believing that data can be used properly
is particularly more important for persuading teachers to engage in collaboration than teachers’
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actual knowledge and skills in handling data. By means of discussion, disagreements can be
overcome and teachers can achieve deeper insights, but a positive self-efficacy is needed to
initiate these processes (Datnow et al., 2013).
Attitude
Attitude is generally seen as an important factor in terms of influencing teachers’ data use
(Datnow & Hubbard, 2016; Schildkamp & Kuiper, 2010; Verhaeghe et al., 2010). Attitude
denotes the teacher’s cognitive picture of data use, which can be described as his or her
knowledge about this subject. It implies the beliefs, models, preferences and other aspects
that determine what teachers think about data use, and to what extent they believe that using
data to improve their practice is valuable (Vanhoof, Vanlommel, Thijs, & Vanderlocht, 2014).
A negative attitude towards data use is generally seen as one of the main barriers to teachers’
data use (Datnow & Hubbard, 2016; Vanhoof et al., 2014; Verhaeghe et al., 2010). Empirical
research suggests that data use is hindered when teachers, for example, do not believe in fair
data for (some types of) students (e.g. learning outcome data of low SES students), do not
believe that some aspects of schooling are measurable (e.g. learning progression of students)
or are not convinced that data use can improve teaching and learning within the school. A
negative attitude therefore causes such data to remain unused (Kowalski & Lasley, 2009;
Schildkamp et al., 2012). The general assumption is that a positive attitude is an important
precondition for teachers’ data use (Datnow & Hubbard, 2016; Schildkamp & Kuiper, 2010;
Verhaeghe et al., 2010). Little is known about how attitude impacts various data use processes
differently (e.g. individual or collaborative data use). Therefore, following the assumption that
a positive attitude is a necessary condition for teachers to engage in any type of data use, we
hypothesize that a positive attitude on the part of teachers with regard to data use will affect
various kinds of data use they engage in (i.e. both individual and collaborative data use).

Self-efficacy
Next to the attitude of teachers, self-efficacy impacts on teachers’ use of data (Datnow &
Hubbard, 2016). Self-efficacy denotes the way in which data users see themselves as capable
of handling data (Bandura, 1997; Deci & Ryan, 2000; Woolfolk, 2008). When teachers' selfefficacy is high, they will be more confident in using data to successfully achieve their goals.
As a result, they will set more ambitious goals with regard to data use, and demonstrate more
perseverance in achieving them (Bandura, 1997; Woolfolk, 2008). From this point of view, we
hypothesize that teachers' self-efficacy impacts on their data use positively (Vanhoof et al.,
2014). The positive impact of teachers’ self-efficacy on data use has been found (or
documented), both in studies on individual data use (Vanhoof et al., 2014) and on collaborative
data use (Datnow et al., 2013). Therefore, similarly to teachers’ attitude, their self-efficacy can
be seen as a precondition for different types of data use. Following the assumption that
teachers’ self-efficacy affects engagement in any type of data use, we hypothesize that selfefficacy both impacts individual and collaborative data use of teachers.
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Method
Context of the study
This study took place in Flanders, which has, compared to the surrounding countries, a specific
context in which to study data use. The Flemish government wields a rather school
improvement oriented perspective with regard to data use. Whereas standards are defined at
the end of secondary education, schools are autonomous as to how to achieve these standards
(the curriculum) (Penninckx, Vanhoof, & Van Petegem, 2011). In addition, central exams do
not exist. Therefore, no public databases or rankings of schools are available (Organisation
for Economic Co-operation and Development (OECD), 2014). Schools themselves are
responsible for obtaining insight as to whether or not they have achieved the Flemish standards
at the end of secondary education. Thus, government expectations with regard to data use are
rather implicit, and the responsibility for using data and the support for data use lies with
individual schools and teachers.

Participants
In this study, we made use of a quantitative research approach, involving an online survey.
Questions were included on teachers' individual data use, collaboration in the context of data
use, and teachers’ attitude and self-efficacy with regard to data use.
The target population consisted of Flemish teachers in primary and secondary education. In
order to generate a representative sample, we stratified for the school’s network (i.e. schools
providing a Catholic education, schools from Flemish cities and provinces, and GO! education
of the Flemish community), school size and school type (i.e., schools offering academic or
vocational education). A total of 1,472 teachers, from 63 primary schools and 54 secondary
schools, participated in the study. A response rate of at least 50% was required for schools to
be included in the analyses of this study. In the majority of the schools (68%), a participation
ratio of at least 70% was achieved. Our sample consisted of 22.2% male and 77.8% female
participants: 77% of the participants hold a bachelor’s degree and 22% participants a master’s
degree, 26% are beginning teachers (less than 5 years of teaching experience) and 74% are
experienced teachers (more than 5 years of teaching experience). Generally, a representative
sample for Flanders was achieved despite a slight oversizing of the share of beginning
teachers.

Instrument
Most of the scales in the questionnaire were derived using existing and validated survey
instruments (Vanhoof et al., 2014; Vanhoof, Van Petegem, Verhoeven, & Buvens, 2009). Only
the scale regarding teachers' individual data use was developed and validated during this
study. For all scales a 5 point Likert scale was used (1- entirely disagree, 2 - disagree, 3 partly disagree/partly agree, 4 - agree, 5 - entirely agree) with an additional category ‘don’t
know/inapplicable’.
The construct validity of the instrument was tested through a confirmatory factor analysis. For
all items, the cutoff factor loading on the latent concept was set at 0.50. Fit indices that were
taken into account to evaluate the validity of the instrument were the Comparative Fit Index
(CFI), the Tucker Lewis Index (TLI) and the Root Mean Square Error of Approximation
(RMSEA). Chi² was not included given the potential bias due to the sample size (Barrett, 2007).
For the CFI and TLI a cutoff of 0.95 was used (Schumacker & Lomax, 2004), which was
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exceeded for both indices (CFI: 0.98 and TLI: 0.97). For the RMSEA, a cutoff of 0.05 was taken
into account (Chen, Curran, Bollen, Kirby, & Paxton, 2008). The RMSEA-value of 0.04 thus
indicates a good fit. In sum, the confirmatory factor analysis confirmed the validity of the
instrument.
Additionally, we calculated the Cronbach’s alpha values in order to evaluate the reliability of
the instrument (see Table 1). The Cronbach’s alpha value of 0.65 indicates a reasonable
reliability for the scale ‘teachers’ individual data use’, given the small number of items (2)
(Sijtsma, 2009; Tavakol & Dennick, 2011). The reliability of the other scales can be evaluated
as good to very good, given the range of the Cronbach’s alpha values, ranging from 0.89 to
0.93 (DeVellis, 2012). Table 1 provides an overview of the scales that were included in the
questionnaire with an indication of their Cronbach's alpha values.
Table 1: Psychometric characteristics and descriptive statistics of the different scales

items

n

Ave

SD

Cronbach’s
alpha

Individual data use
I use data about the cognitive results of pupils to shape my
practice.

2

1417

3.77

0.79

0.65

6

1257

3.41

0.88

0.93

5

1396

4.02

0.57

0.93

3

1421

4.28

0.61

0.89

Collaboration
In our school, we make good use of the expertise of others to
analyse data.

Self-efficacy
I see myself as able to handle data appropriately.

Attitude
I am convinced that the use of data in schools is valuable.

Analyses
In order to answer the first research question, we looked at the descriptive statistics of the
different scales. The second and third research question were analysed using Structural
Equation Modeling (SEM). Given the fact that we were analysing teachers within schools, the
nested structure of the data was taken into account (TYPE = COMPLEX in Mplus). A path
model was built, including the five relationships that resulted from the theoretical framework
(Figure 1). In the analysis, the measurement model behind each variable (several manifest
items measuring a latent variable) was modelled to become a veracious conceptual
representation of reality, and to account for error in the different scales used. Taking into
account the fit indices, the path model was found to fit well to the empirical data (RMSEA =
0.02; CFI = 0.97 and TLI = 0.97).

Results
We will begin by presenting the descriptive results for the different variables. The descriptive
results on collaboration in the context of data use provide an answer to our first research
question. We will then go on to the explanatory results, which will provide insight into the
answers regarding the second and third research question.

Descriptive results
An overview of the descriptive results is provided in Table 1. With regard to teachers' individual
data use, we find a moderately positive average scale score (ave = 3.77). Thus, teachers
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indicate that they use cognitive (i.e. linguistic and arithmetic skills) and non-cognitive learning
outcome data (i.e. attitudes, art and physical education) to a certain extent. Taking into account
the frequencies, close to 64% of the teachers surveyed largely/entirely agree with the
statements included about their use of data to shape their practice. This result indicates that
there is also a fairly large number of teachers who reacted neutrally or negatively to these
items (36%). Hence, teachers use learning outcome data to shape their practice to some
extent, but we cannot call it a standard practice.
Overall, teachers respond neutrally to moderately positively to the subject of collaboration in
the context of data use. The average of 3.41 implies that teachers neither agree nor disagree
that support is provided with regard to analysing and interpreting data, that data use is a
responsibility of the whole school team, or that teachers collaborate intensively with regard to
data use. The frequency measures underpin this result. Only 32.7% of the surveyed teachers
largely/entirely agree with the items on collaboration with regard to data use. This means that
the average score of 63.7% of the participants is neutral to negative for this variable. We thus
find that collaboration among teachers is relatively uncommon.
Teachers respond positively to questions related to person-related factors that might influence
data use. We find that teachers generally believe that data use is valuable and that they usually
perceive themselves as capable of handling it, as indicated by the averages of the attitude
scale (ave = 4.28) and the self-efficacy scale (ave = 4.02).
In sum, these results indicate that teachers take a fairly positive stance towards data use.
However, this positive stance towards data use does not lead to data use being a common
practice among teachers. Also, with regard to our first research question, teachers do not
appear to collaborate extensively in the context of data use. Thus, in Flemish schools, a
stimulating and supporting environment in the form of collaboration with regard to data use is
not common among teachers.

Explanatory results
The path model is summarised in Figure 2. The direct effect of attitude on teachers’ use of
learning outcomes was excluded from the model because of the statistical insignificance of
this effect (p > 0.05).
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Figure 2. Explanatory results.

The path model first confirms our assumption that collaboration in the context of data use
affects teachers' individual data use. More specifically, we find that collaboration bears a
statistically significant positive relationship to teachers’ individual data use. Teachers who
collaborate to a greater extent in the context of data use also make more use of data to inform
their individual practice. This relationship is characterized by a medium effect size. The
regression coefficient of 0.34 indicates that close to 11% of the variance in teachers’ individual
data use can be explained by collaboration.
A second finding is that attitude does not affect teachers' individual data use directly. However,
it does affect it indirectly. This effect runs through collaboration. The path model shows a
statistically significant positive relationship between attitude and collaboration. In other words,
the more teachers perceive data use to be valuable, the more collaboration on data use they
report, and the more they say that they use data to inform their individual practice. The effect
of attitude on collaboration on data use is small (β = 0.22). Only 5% of the differences in the
extent of teacher collaboration can be explained by teachers' attitude towards data use. It is
remarkable to find that the effect of attitude on teachers’ individual data use is small in our
sample, and that this effect only results from collaboration instead of affecting teachers’
individual data use directly.
Thirdly, the results confirm both of our hypotheses regarding self-efficacy. We find that selfefficacy affects teachers' individual data use directly as well as indirectly. Both are statistically
significant relationships. Teachers who are more confident about their capacities to use data,
appear to use data more extensively (direct effect). Furthermore, an indirect impact of selfefficacy on teachers' individual data use runs through collaboration. Teachers who report a
higher degree of self-efficacy tend to collaborate more, and subsequently appear to use data
to a greater extent (indirect effect). Given the interest dedicated to self-efficacy in data use, it
is notable that the effect sizes of both the direct and indirect effects of self-efficacy are relatively
small. The regression coefficient of 0.20 indicates approximately 4% of the explained variance
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in collaboration (indirect effect), whereas the regression coefficient of 0.22 corresponds to an
amount of 5% of the explained variance in teachers' individual data use (direct effect).
The model as a whole provides a reasonable explanation for teachers' individual data use. The
R² value denotes that 32% of variance in this variable can be explained by means of the model.
Additionally, the model explains variation in collaboration in the context of data use to a smaller
extent. The R² value shows a percentage of 15% of explained variance in teachers'
collaboration in the context of data use.

Conclusion and discussion
Although researchers widely agree upon the important role of collaboration in teachers’ data
use, little was known as to whether or not collaboration moderates two main personal factors
of influence on teachers’ individual data use: attitude and self-efficacy. In order to contribute
to this gap in the current knowledge base on data use, the following research questions were
proposed:
1. To which extent does collaboration take place among teachers with regard to data use?
2. How does collaboration affect teachers’ individual data use?
3. How do teachers’ self-efficacy and attitude affect (a) collaboration and (b) teachers’
individual data use?
To address the aforementioned research questions, we used questionnaire data of 1,472
teachers, from 63 primary schools and 54 secondary schools in Flanders. Descriptive statistics
were calculated and Structural Equation Modelling (SEM) was conducted.
We first found that teachers' collaboration in the context of data use is rather limited in
Flanders. According to teachers, they do not collaborate extensively to address team
members' competences in order to analyse and interpret data, or to create alignment and a
shared responsibility around data use within the school team. Thus, in the context of data use,
collaboration among Flemish teachers is not standard practice. Internal support, constructive
relationships and knowledge sharing are not readily available. An explanation for this finding
can be that Flemish teachers sense a great deal of individual instead of collective responsibility
for qualitative teaching and learning in school. Hence, data use might be perceived as an
individual responsibility of teachers. Consequently, teachers may not tend to initiate
collaborative activities with regard to data use. Yet, teachers’ individual data use remains low
as well.
The finding of limited collaboration among teachers is not uncommon given the educational
context in which the study took place. International comparative research (OECD, 2014) has
shown that Flemish teachers do not generally engage in collaborative activities, which can be
explained by the limited resources available for professional development in Flanders.
Resources for structured time for collaboration in teachers’ lesson schedule may encourage
Flemish teachers to engage in data use collaboration so that data use becomes a shared
responsibility in schools. An additional explanation for the amount of collaboration found in this
study, is that, overall, data use is limited in the Flemish educational context (Vanlommel et al.,
2016; Verhaeghe et al., 2010). Thus, the result of limited collaboration in the context of data
use is in line with what we would have expected on the basis of previous research on
collaboration and on data use in Flanders.
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Second, this study shows that collaboration is an important factor for teachers’ individual data
use. With a medium effect size, the path model indicates that teachers who report a higher
amount of collaboration, also report more personal data use. It is likely that the key features of
collaboration (i.e. internal support, constructive relationships, collective responsibility,
knowledge creation/sharing) provide valuable handles for teachers’ individual data use. For
teachers who, for example, struggle with the interpretation of their pupils’ test results,
collaboration provides a safe environment for learning how to do so, which eventually can lead
to an increased individual data use.
The finding that collaboration has an impact on teachers’ individual data use is consistent with
what has been found in previous research. In the context of data use, involvement in
collaborative activities is found to impact on teachers’ individual data use (Datnow et al., 2013;
Young, 2006). Collaboration has been emphasized as a way of providing structural support,
since collaborating teachers are continuously provided with learning opportunities and mutual
support (Farley-Ripple & Buttram, 2014; Jimerson, 2014; Young, 2006). In this way, teachers
are motivated to persevere with regard to engaging in data use to inform their individual
practice.
The last major finding is that collaboration is the main explanatory factor for teachers’ individual
data use, compared to teachers’ attitude and self-efficacy. Taking into account teacher
collaboration, no direct effect of attitude and only a small direct effect of self-efficacy on
individual data use are found. Moreover, this study shows that attitude and self-efficacy (also)
affect collaboration. The indirect effects of attitude and self-efficacy can be explained by how
collaboration is shaped in schools. In the context of data use, it is likely that teachers will
engage in collaboration with colleagues who are convinced that data are valuable (attitude)
and who feel confident in using data (self-efficacy). Subsequently, collaboration is a way to
achieve a data culture in schools with clear expectations with regard to data use. Therefore,
the involvement of teachers in collaboration in the context of data use is reflected in their
individual data use.
The findings of indirect effects of teachers’ attitude and self-efficacy on their individual data
use through collaboration are in line with prior knowledge. Consistent with previous research,
the expectation grew that personal barriers such as a lack of self-efficacy and a negative
attitude also explain why teachers do (not) collaborate in the context of data use (Datnow et
al., 2013; Hubbard et al., 2014). This is confirmed by our study. Moreover, collaboration turns
out to be a reinforcing factor in data use. Teachers with a greater self-efficacy or a more
positive attitude towards data use are more likely to engage in collaboration, which eventually
can lead to an increased degree of individual data use.
Despite the broad understandings this study provides regarding the role of collaboration in
teachers' data use, some methodological limitations must be noted. First, given the context in
which the study is conducted, the question arises whether (future) cross-contextual
generalizations of the research findings are needed. In the context of data use, Flanders stand
out from other educational systems given its limited amount of standardized data sources
available. Schools and teachers primarily depend on their own data sources, such as selfcomposed tests and their own observations. Therefore, attempts to establish a data rich culture
in Flanders and interventions to increase schools’ and teachers’ data use capabilities are still
growing. Thus, on the one hand, choosing Flanders as a context in which to study data use
has been an opportunity to address knowledge gaps on how teachers use data in rather school
improvement oriented contexts. On the other hand, due to the specificity of this context, it
remains unclear as to whether or not conclusions are applicable to other educational contexts.
Replications of this study in other educational contexts or cross-contextual investigations are
necessary to strengthen the findings of this study. Second, we conceptualized ‘collaboration’
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in this study in a broad sense, including general characteristics of collaboration found in data
use literature. The strength of this approach is that, particularly in the context of Flanders, in
which schools are not systematically supported in data use collaboration, different types of
collaborations that are embedded in existing social structures are included in the concept.
However, in this way, collaboration remains the container concept it is in a lot of studies and
the granularity of the concept needs to be better addressed. Therefore, more in-depth
methodological approaches are needed in order to explore the wide range of collaborative
forms of data use that lie in between individual data use and more strict types of collaboration
(e.g. a datateam or work group).
Altogether, this study confirms the importance of collaboration with regard to teachers’ data
use. Even when controlled for significant personal factors (self-efficacy, attitude), collaboration
appears to be the main explanatory factor in teachers’ individual data use. Therefore, the need
arises to dig deeper into teachers’ collaboration in the context of data use. First, an exploration
of the concept ‘collaboration’ is essential in this context. Up to now, great variance exists in
how the concept is approached in different studies, ranging from team work to professional
learning communities (Datnow et al., 2013; Hubbard et al., 2014; Schildkamp, Poortman, &
Handelzalts, 2016). Conceptual clarification is needed in order to enhance the comparability
of (cross-contextual) research. Furthermore, more micro-level research on teacher
collaboration in the context of data use is essential. This type of research would not only
provide opportunities for further unravelling the interplay between collaboration and personal
influences on data use, but would also have the potential to reveal how collaboration within
these processes does or does not contribute to teachers’ professional learning. Since research
suggests that collaboration is a type of structural support with regard to individual data use
(Farley-Ripple & Buttram, 2014; Jimerson, 2014), it is necessary to invest in research on the
outcomes of collaboration in the context of data use for teachers’ professional learning in
general and for learning with regard to data use in particular.
The results of this study imply that collaboration in the context of data use should be a major
focus among practitioners for the development of teachers’ individual data use. Even more
than investing in teachers’ attitudes and feelings of self-efficacy with regard to data use, the
need arises for collaboration to become the focus in schools. The initiation of collaboration
activities in the context of data use is the basis for working on a stimulating environment in
which individual data use can flourish. In such collaboration initiatives, the involvement of all
teachers is a point of focus. Our results indicate that teachers with a greater self-efficacy and
a more positive attitude towards data use are more likely to engage in collaboration. Thereby,
collaboration reinforces the data use of teachers who already take a more positive stance
towards data use. Thus, it will be challenging for practitioners to involve teachers with a lower
self-efficacy and less positive attitudes towards data use in collaboration initiatives without
imposing these initiatives. Nevertheless, this balancing act will have to be made in order to
stimulate the individual data use of all teachers in schools.
Given the increasing emphasis on data use for instructional improvement, it is necessary to
think about how policy and research will accompany teachers in data use processes. This
study has shown that next to addressing individual barriers, attempts will have to be made to
facilitate data use at the team level. Despite differences between teachers in their attitude and
self-efficacy with regard to data use, collaboration can be a powerful key to further develop
and improve data use in schools.
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Study 2:
Individual, co-operative and collaborative data use: A
conceptual and empirical exploration
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Abstract3
In recent decades, the belief has originated that data use contributes to more thought-out
decisions in schools. The literature has suggested that fruitful data use is often the result of
interactions among team members. However, up until now, most of the available research on
data use has used ‘collaboration’ as an umbrella concept to describe very different types of
interactions, without specifying the nature of collaboration nor the degree of interdependency
that takes place in interactions. Therefore, the current study investigates and describes
Flemish teachers’ individual, co-operative and collaborative data use. In doing so, the level of
interdependency of teachers’ interactive activities (storytelling, helping, sharing, joint work) is
taken into account. The results of a qualitative study with semi-structured interviews show that
teachers’ data use is predominantly of individual nature and that felt interdependencies among
teachers are few. The study enhances knowledge and opens the conceptual debate about
teachers’ interactions in the context of data use.

Introduction
In the past few decades, the belief has originated that data use contributes to more thoughtout decisions in schools. Hence, the amount of research on data use has recently expanded.
Significant differences have been found in how practitioners use data to inform their policy and
practice and in the extent to which data use serves as an accelerant for educational reform
and school improvement (Schildkamp & Kuyper, 2010; Verhaeghe, Vanhoof, Valcke & Van
Petegem, 2010, 2010; Wayman, 2005; Wayman, Midgley & Stringfield, 2007).
The literature has suggested that fruitful data use is often the result of interactions among team
members (Copland, 2003; Hubbard, Datnow & Pruyn, 2014; Wayman, Midgley & Stringfield,
2006). Interactions are assumed to shape fundamental conditions for data use. Although
researchers expect that teachers’ individual data use might fail due to lack of knowledge and
skills with regard to how to use data, capacity issues of data users can be overcome by
interacting with colleagues (Hubbard et al., 2014; Mason, 2003; Wayman et al., 2006).

3
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Moreover, interactions can shape fundamental conditions for thorough data use, since
interactions require teachers to be more involved in the process and to persevere in
implementing improvement actions (Blink, 2007; Jimerson, 2014; Verhaeghe, Vanhoof, Valcke
& Van Petegem, 2010; Wayman, Jimerson & Cho, 2012).
However, up until now, the body of literature that thoroughly investigates and describes
interactions in the context of data use remains rather limited. Most available research on data
use employs ‘collaboration’ as an umbrella concept. The concept is generally used to describe
very different types of interactions, without specifying the nature of collaboration nor the degree
of interdependency that takes place in interactions (Bertrand & Marsh, 2015). A lot of literature
only gives surface attention to what exactly happens when teachers use data for school
improvement. Hence, there is a growing need for studies that dig deep into teachers’ data use
processes (Little, 2012). Given the crucial role of interactions in teachers’ data use, the
literature would benefit from studies that examine how interactions among teachers are shaped
in the context of data use.
Nuance is needed in the distinction that has been made between teachers’ individual and
collaborative data use. Conceptually, data use can be distinguished between individual, cooperative and collaborative (Hammick, Freeth, Copperman & Goodsmith, 2009; Roschelle &
Teasley, 1995). Individual data use can be referred to as data use that is initiated and
completely undertaken by individuals, without any type of interaction taking place. Cooperation indicates a loose and spontaneous relationship between team members, wherein
joint goal setting and a long-term engagement remain absent (e.g. asking a colleague for help
while interpreting test results). Collaboration is used for interactions that result from a common
goal and imply a long-term engagement (e.g. introducing a work team to improve the school’s
test results on mathematics) (Hammick et al., 1995). In the context of data use, both cooperation and collaboration incorporate essential features for overcomming individual
struggles with data use for school improvement, such as support, knowledge sharing and
shared decision making (Hubbard et al., 2014; Mason, 2003; Wayman et al., 2006). However,
in terms of exploring the nature of data use interactions, the distinction between individual, cooperative and collaborative data use has not been well examined.
Individual, co-operative and collaborative data use imply differences depending on the degree
of interdependency that is inherent in the data use process. Therefore, it is crucial to gain
insight into the degree of interdependency of teachers’ interactive activities in the context of
data use. Although researchers into data use have attempted to study various forms of
interactions, such as team work or communities (Bertrand & Marsh, 2015; Hubbard et al., 2014;
Wayman et al., 2006), limited evidence is available on what actually happens in these
interactions. This type of in-depth insight is needed in order to generate a better
comprehension of teachers’ data use in general and of the importance of teacher interactions
for their data use in particular.
Teachers’ data use comprises processes that can vary over a spectrum of different interaction
types, ranging between individual and collaborative (inter)actions. In order to address this
complexity, we use the Little (1990) framework, which incorporates an individual as well as a
social perspective on teachers’ interactions. The framework distinguishes interactions by their
level of interdependency. We will investigate four types of interactions in the context of data
use: daily conversations on data (storytelling), asking for help or giving advice with regard to
the use of data (helping), sharing materials or strategies to use data (sharing) and making
arrangements or creating work groups with regard to data use (joint work) (Little, 1990;
Kwakman, 2003).
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Given the above considerations, the aims of the present study are twofold. First of all, we
examine the nature of teachers' data use. We therefore investigate whether data use occurs
at individual level or through co-operation or collaboration. Additionally, we focus on the degree
of interdependency in teachers’ co-operative and collaborative data use. Therefore, the
present study addresses the following research questions:
1. What is the nature of teachers’ data use (i.e. individual, co-operative, collaborative data
use)?
2. What is the degree of interdependency of teachers’ interactive activities in the context
of data use (i.e. storytelling, helping, sharing, joint work)?

Theoretical framework
The theoretical framework of this study has three main parts. Since data use is a broad
concept, which might include several processes and a wide spectrum of types of data, we start
by describing the concept ‘data use’ and narrow down the concept ‘data’. Next, we provide an
overview of the existing literature on the individual, co-operative and collaborative nature of
data use. Lastly, we describe the Little (1990) framework, which will be used to describe the
interdependency of teachers’ interactions in the context of data use.

Data use and data
Data use is a way to manage processes within the school. The aim is to map school processes,
to ensure that these processes are in line with school-wide goals and to use data to improve
these processes (Barrezeele, 2012; Schildkamp & Kuyper, 2010). Therefore, many types of
qualitative and quantitative data can be used (Hulpia, Valcke & Verhaeghe, 2004; Schildkamp
& Kuyper, 2010). In view of respecting the value of different data sources and in view of
exploring the individual, co-operative and collaborative nature of various data use settings, we
start this study from a broad interpretation of the concept 'data' by using the CIPO framework
(Kellaghan & Stufflebeam, 2003; Scheerens, 1990). The name of this framework is an acronym
for ‘context’, ‘input’, ‘process’ and ‘output’. ‘Context’-data includes contextual factors of the
school, such as demographical data on the school environment. ‘Input’-data covers
characteristics, capabilities and competences of people within the school, for instance pupils,
teachers or parents. ‘Process’-data indicates the way in which results are achieved and might
be, for instance, data on decision-making processes or pupils’ learning processes. ‘Output’data includes the school’s results, such as pupil learning outcomes. We further define the
concept 'data' by only studying context-, input-, process- and output-data that can be related
to core processes of teachers and (1) is (in)directly related to pupils’ learning, or (2) has the
potential to contribute to internal quality control. Although this definition of data is broad, it
provides an exclusion of those types of data that we do not consider valuable for data use in
schools, such as teachers’ yearly number of parking tickets or a quick chat with parents about
the next excursion.

Individual, co-operative and collaborative data use
We distinguish between individual, co-operative and collaborative data use. Although an
implicit dual distinction between individual and interactive forms of data use is often supposed,
the literature shows that this dual distinction between individual and collaborative activities is
difficult to make. The transition from individual to collaborative activities incorporates a wide
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spectrum in between (Hammick, Freeth, Copperman & Goodsmith, 2009; Roschelle &
Teasley, 1995). Therefore, a conceptual clarification is needed.
Data use can be undertaken merely by individuals. Individual data use denotes data use
processes that are initiated and completely undertaken by individuals, without any form of
interaction taking place. For example, a teacher can analyse pupils’ mistakes on certain
exercises in order to gain insight into pupils’ pitfalls that he or she needs to address.
Besides individual data use, more interactive forms of data use can take place in schools.
Interactions between teachers can result in collaborative data use. In collaborative data use, a
group of individuals initiates and undertakes data use. Specific to collaboration are the aims of
problem solving or sharing expertise and an active and ongoing partnership (Hammick et al.,
2009). This implies that collaborative data use is not a one-off. It is a continuous process in
which joint goals are set and the responsibility for reaching these goals is shared (Stoll, Bolam,
McMahon, Wallace & Thomas, 2006; Seashore, Louis, Dretzke & Wahlstrom, 2010). For
example, a school-wide goal might be to improve pupils’ writing skills. To this end, data can be
used to collaboratively investigate which aspects of writing need to be better addressed.
Subsequently, arrangements can be made among teachers for strategies they will implement
to improve their pupils’ writing skills.
On a continuum from a small to a large interactive component within data use, co-operative
data use can be situated in between individual data use and collaboration. Co-operation is less
elaborate and less ambitious than collaboration, but it still incorporates an interactive
component. The concept of co-operation is used to describe people who are open, willing and
able to work with others, but who do not necessarily share common goals to work on (Hammick
et al., 2009). Co-operation is thus different from collaboration because of its ‘loose’ character.
Whereas collaborating people have a long-term engagement with each other, co-operating
people work together on an occasional basis. In co-operation the pith of the matter lies with
the individual, but this individual might interact with others in order to reach his/her own (data
use) goals. For example, a teacher might analyse a pupil’s maths exercises with the aim of
improving this pupil’s test scores. In doing this, the teacher may find that the pupil makes
similar mistakes every time. Subsequently, the teacher might consult a colleague to discuss
the appropriate remedy for this type of mistake.

Storytelling, helping, sharing and joint work
In order to describe the level of interdependency of teachers’ interactions in the context of data
use, we use the Little (1990) framework. This framework addresses the complexity in the
nature of teachers’ data use, which can range from individual to collaborative. By categorizing
types of interactions depending on their level of interdependency, Little (1990) embeds both
an individual and a social perspective in her framework, which is particularly useful in the
context of data use and is helpful in describing teachers’ data use as a part of their daily
practice. Little (1990) distinguishes between four types of interactions: storytelling, helping,
sharing and joint work.
Storytelling is a type of interaction in which teachers are nearly completely independent of each
other. Due to daily conversations with colleagues, a quick exchange of information takes place.
Subsequently, teachers are completely independent in their use of this information in practice
(Little, 1990).
Storytelling provides a good illustration of the daily life in schools (Katz & Earl, 2010; Meirink,
Meijer, Verloop & Bergen, 2009; Bakkenes, Vermunt & Wubbels, 2010). Daily conversations
occur also in the context of data use (Datnow, Park, & Kennedy-Lewis, 2013; Bolhuis,
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Schildkamp, & Voogt, 2016). These storytelling activities can range from general conversations
about data use to conversations about a specific data use topic within the school.
Helping refers to giving or asking for help or advice and incorporates a high level of
independence (Little, 1990; Kwakman, 2003). Helping activities derive from a question that is
asked by an individual teacher, who – subsequently – decides independently to follow or ignore
the help or advice that is offered (Little, 1990). Due to the underlying purpose of help-seeking,
this type of activity is less open-ended for the help-seeker than storytelling activities.
Helping activities are one of the main reasons why emphasis has been laid on interactions in
the context of data use (Datnow et al., 2013; Hubbard et al., 2014). The presence of helping
activities in data use settings can be crucial in order to tackle personal barriers with regard to
data use, such as difficulties with analysing and interpreting data or setting improvement
actions (Datnow et al., 2013; Hubbard et al., 2014; Jimerson, 2014).
A third type of interaction is sharing, which implies the distribution of data, materials and
methods, or the open exchange of ideas and opinions (Little, 1990). The underlying goal of
teachers is to make aspects of their work accessible and expose their ideas and intentions
(Katz & Earl, 2010). Thus, teachers create a kind of ‘open access environment’ of materials,
choices and rationales that have been made. Therefore, sharing is seen as a learning activity
that incorporates a higher level of interdependence, compared with storytelling and helping
(Little, 1990). Sharing activities do not imply that teachers are bound to shared strategies or
materials with regard to how they shape their daily practice (Little, 1990).
Empirical evidence has validated sharing activities, also in the context of data use. However,
there is little insight into their frequency of use, since the extent to which sharing activities are
reported differs across studies (Kwakman, 2003; Katz & Earl, 2010; Hubers, Poortman,
Schildkamp, Pieters & Handelzalts, 2016; Bolhuis et al., 2016).
The last type of interaction in Little’s (1990) framework is joint work, or “encounters among
teachers that rest on shared responsibility for the work of teaching”. This implies a high level
of interdependency - collective purposes that result in truly collective action, such as work
groups and agreements (Little, 1990). Felt interdependencies among teachers are few, which
is why joint work is rarely found among teachers (Kwakman, 2003; Katz & Earl, 2010). Within
the context of data use, indications for joint work are found, but mainly in the context of
intervention studies (Hubers et al., 2016; Schildkamp, Poortman & Handelzats, 2015; Cosner,
2011).
For reasons of conceptual clarity, we have strictly distinguished between storytelling, helping,
sharing and joint work in this conceptual framework. However, we assume that in real-life
situations more than one type of interaction can appear at a time (for example, situations in
which storytelling as well as sharing materials appear).
The level of interdependency of teachers’ interactions can be conceptually related to the nature
of interactions (i.e. co-operative and collaborative data use). In storytelling, helping and sharing
interactions, teachers do not set common goals or share responsibility for the outcomes of
these interactions. Instead, teachers undertake these interactions out of personal goals and
remain individually responsible for how these interactions change or do not change the
outcomes of their individual data use. Therefore, we categorize storytelling, helping and
sharing as co-operative data use and joint work as collaborative data use. This is visualized in
Figure 1.
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Figure 2. Level of interdependency for different types of interactions.

Method
With the aim of generating in-depth insights into teachers’ interactions in the context of data
use, we used a qualitative research design including semi-structured in-depth interviews. This
approach was conducted in order to gain rich knowledge of teachers’ individual, co-operative
and collaborative data use and of the level of interdependency that is inherent in teacher
interactions in the context of data use.

Context of the study
This study took place in Flanders, the Dutch-speaking region of Belgium. Flanders has a
specific context in which to study data use. Compared with other countries appearing in the
literature, the Flemish government tends to wield a perspective on data use that is oriented
towards school improvement. Whereas attainment targets are set at the end of primary
education and the second and sixth grades of secondary education, schools are autonomous
in how these standards are reached (i.e. they have autonomy and control over the curriculum)
(De Volder, 2012; Penninckx, Vanhoof, & Van Petegem, 2011). In addition, central exams are
absent and no public databases or rankings of schools are available (OECD, 2013; De Volder,
2012). Schools themselves are responsible for investigating and assessing whether or not their
pupils reach the Flemish standards at the end of primary and after the second and sixth grades
of secondary education (De Volder, 2012). Thus, governmental expectations towards data use
are implicit and the responsibility for using data and support for data use lies with individual
schools and teachers.

Participants and interviews
Interviews were performed with 12 teachers in six primary and six secondary Flemish schools,
taking into account the point of saturation and sufficient heterogeneity among participants
(Guest, Bunce & Johnson, 2006; Morrow, 2005). All teachers participated voluntarily. The
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participants varied in gender (four male; eight female) and in teaching experience (ranging
from 6 to 32 years).
Table 1. Participant characteristics

School

Participant

Gender

Teaching
experience

School type

1

Chrissy

F

20-25

Primary

2

Kelly

F

20-25

Primary

3

Martha

F

30+

Primary

4

Kristen

F

30+

Primary

5

Karen

F

5-10

Primary

6

Peter

M

5-10

Primary

7

Lizzy

F

30+

Secondary

8

John

M

30+

Secondary

9

Frank

M

10-15

Secondary

10

Kim

F

15-20

Secondary

11

Susan

F

10-15

Secondary

12

Joey

M

10-15

Secondary

For the interviews, a semi-structured guidance was used, which was based on the concepts
of the theoretical framework. The in-depth interviews, with an average duration of one hour,
were conducted by a single researcher and subsequently transcribed ad verbatim.

Coding and analysing procedure
Starting from the theoretical framework, a mainly deductive coding process took place using
Nvivo 10 software. A coding scheme was developed by the main researcher and a colleague
researcher with expertise in the field of study. General codes, such as ‘nature of data use’,
were distracted from the theoretical framework (headcodes) and were specified through
several subcodes, such as ‘individual data use’ or ‘co-operative data use’. In order to assure
the validity of the study, agreements were made on when text fragments do (not) belong to the
different codes in the coding scheme. Table 2 provides insight into the coding scheme of this
study, characteristics of codes and data exemplars.
To test the construct validity of the coding, a second researcher coded four interviews
independently. The inter-rater reliability (Miles & Huberman, 1994) – the ratio of the total
amount of agreement in the coding and the total amount of coded text excerpts – was 85.7%.
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Table 2: Conceptual characteristics of axial codes

Headcode

Subcode

Conceptual characteristics and example data

Nature of data use

Individual
data use

Individually initiated and completed data use processes
No interaction
“For example, in my course you have a share grammar. You
have distributed a piece of paper with certain grammatical
rules that you explained and so on. Next, if you finished these
lessons, pupils make a test. Well, this test is relevant for me
to question myself whether my pupils understand what I
taught.”

Co-operative
data use

Individual purposes for data use
Loose interactions
Individual responsibility for data use
“I give you an example. This year, I get a dossier of a pupil.
This dossier tells me that there should be kept an eye on this
boy. He bullied last year. But in my class, I see this boy as
normal and well-behaved. So I went to his head teacher of
last year to know which incidents happened. So I know this
and for me, the case is closed.”

Collaborative
data use /
Joint work

Joint purposes for data use
Active and ongoing interactions
Collective responsibility for data use
High interdependency: joint work is reflected in individual
practice
“Together with the school leader, I followed a seminar on child
interviews. And afterwards, we had a team meeting about it.
And at this team meeting, we made agreements on whether
we would start with child interviews in the class and how we
would organise these interviews.”

Type of cooperative
interaction (Little,
1990)

Storytelling

Asking/talking about data
Individually driven: gathering information for own practice
Quasi no interdependency
“The moment I get some important information about a pupil,
for example about a divorce, I go talk to the pupil’s teacher to
share this information.”

Helping

Advice related to data
Individually driven: derives from a need/question
Little interdependency: need of the advice-seeker
“With the toddlers, we did a test on language proficiency. So
I try to indicate which information my colleagues win with this
test, how to interpret these scores and so on.”

Sharing

Intentional distribution of materials, strategies, data
Driven from a collective perspective: serving the school
Little interdependency: individual responsibility of teachers
No examples available in the present data set.

Additional to the researcher triangulation, the coding and analysing procedure was peer
debriefed at several time points by two members of the research team that were not involved
in the development of the coding scheme (Newman & Benz, 1998). Furthermore, an audit trail
was left, including raw data, quantitative summaries of findings, reflexive journals and
instrument development information.
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In the analyses, we searched for similarities and differences from theory as well as from the
input of participants in the interviews to deduce cross-case interview results (Miles &
Huberman, 1994). Thereby, we followed the principles of framework analysis (Maso &
Smaling, 1998).
Additionally, we binarized the qualitative data on the level of subcodes for each participant.
Score 1 was given to a participant if a subcode was present in the interview, score 0 if this was
not the case. Binarization is a robust technique to gain insight into the appearance of
phenomena across or within participants (Onwuegbuzie, 2003). Since all conceptual topics
were questioned in all semi-structured interviews, this technique was suitable for the present
data set. The advantage of binarizing relative to counting citations is that it purges personal
differences of participants (e.g., talkative versus introverted participants).
The binarized data were used to generate insight into the occurrence of subcodes across
participants via the calculation of the relative frequencies (Onwuegbuzie, 2003). For example,
‘individual data use’ occurred in 10 out of 12 interviews. This means that the relative frequency
of ‘individual data use’ is 0.48 (10 of a total of 21 spread over individual data use, co-operative
data use and collaborative data use). In theory, this relative frequency is a value between 0
and 1, ranging from not occurring (0) to being the only occurring code (1). Counting the relative
frequencies of all learning activities together ends with a total of 1. Thus, the extent of
occurrence of individual, co-operative and collaborative data use compared with each other is
reflected by the values (Onwuegbuzie, 2003).

Results
In line with the present research questions, we start with the results on individual data use, cooperative data use and collaborative data use. The results regarding the second research
question on the interdependency of teachers’ data use interactions are posted within the
sections on co-operative and collaborative data use.
Table 3. Binary results for the nature of teachers' data use.

Martha

Kirsten

Karen

Peter

Lizzy

John

Frank

Kim

Susan

Joey

Relative
frequency

Kelly

Total

Chriss
y

Participant ID

Individual data use

1

1

1

1

1

1

0

1

1

1

0

1

10

0.46

Co-operative
data use

1

1

1

1

1

0

0

1

1

1

0

0

8

0.36

Collaborative
data use

0

1

0

0

1

1

0

0

0

1

0

0

4

0.18

22

1

Individual data use
Two teachers, who both work in secondary education (i.e. Lizzy and Susan), do not report any
type of data use. Within the transcriptions of their interviews, no indications are found that
44

context-, input-, process- or output data are used in any way (individually, co-operatively or
collaboratively) to monitor or improve their classroom practice.
For all other teachers, who do report some kind of data use, we find that data use is to a great
extent of individual nature. With 10 out of 12 interviewed teachers reporting individual data
use, the interview data shows that data use generally is initiated and undertaken individually,
which is reflected by a relative frequency of 0.46 within the present data set (Table 3).
The 10 teachers report data use activities that are similar as it comes to the absence of
interaction in initiating and carrying out data use. Nevertheless, differences can be determined
with regard to the extent of (individual) data use activities that are found in the interviews and
the purposes that teachers report for (individual) data use. For example, regarding the extent
of data use, a teacher in secondary education (i.e. Joey) indicates that he may undertake less
activities than colleagues of him because he teaches 20 pupils one hour of geography each
week, 250 in total, and does not believe that he is able to improve his education for every pupil.
We find that, in most cases, pupils are the mainspring for teachers’ data use. Many of the
citations that show individual initiation and use of data are about the use of pupil dossiers,
which involve, inter alia, test scores, information about learning disorders and classroom
observations. The main purpose for teachers to use pupil dossiers individually is to enhance
their understanding of learning results, attitudes or learning progress of pupils. Additionally,
four participants (i.e. Martha, Karen, Peter and Frank) indicate that they use data out of pupil
dossiers individually with the purpose of initiating actions that can lead to improvement in their
daily practice.
Illustration of how teachers’ individual data use is shaped can be found in the interviews with
Kirsten and Peter. Kirsten is a pupil care teacher in primary education who is responsible for
the follow up of pupils with special needs and learning problems. How she says to use LVS
tests [type of standardized test] is illustrative for how teachers generally use data out of pupil
dossiers. The test scores are helpful for Kirsten to obtain a better understanding of whether
her practice is oriented at the right pupils. Therefore, Kirsten’s citation illustrates clearly the
kind of individual data use that many teachers in the present data set report: using data to
monitor and understand (the learning processes of) pupils. Peter, on the other hand, is one of
the teachers who’s purposes in data use are (also) in defining actions to improve his practice.
Peter is also employed in primary education. In his interview, he confirms that LVS tests are
helpful to understand pupils learning, but also indicates that they are an information source
that is helpful to initiate differentiation. This way, the text fragment out of Peter’s interview
provides a good illustration on what our interviews show on how the same types of data can
be used individually for different purposes.
“In February, the teachers give a LVS test, but only a part of it. The spelling test is given
completely, but mathematics is limited to mental arithmetic. And I also get this
information and then I monitor if the pupils that fall out, if these are the same pupils that
are taken out of class for extra care. Now I know that this is not a perfect mirror, that
these are all snapshots. But nevertheless I check whether or not there are some
fluctuations.” (Kirsten, care teacher in primary education)
“Here at school, we have the habit to give LVS tests two times a year. Those LVS tests
are used… Well, this is always the discussion here at school… or the question, how
we are going to use these results. Because those tests always happen during class
time, two times a year, two to three mornings. [thinks] Well, take two mornings that are
necessary to give those tests. That is valuable class time that is lost. Well, lost, this
time is not lost when you use the results in a meaningful way. And that is the discussion
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here at school how we can do this in the best way. And then mostly, in my experience,
we use the results of those LVS tests primarily to get more insight into pupils’
understanding of the curriculum and maybe to communicate this to parents in a certain
situation if this is important for the child. The second thing is to differentiate in the class.
If we notice that some children fall out for certain aspects we will look if it is possible to
make smaller groups to remediate pupils. If for example appears that some children
have difficulties with mathematical questions, we will focus on this topic with those
pupils.” (Peter, teacher in primary education)

Co-operative data use
Compared to individual data use, a smaller share of teachers reports involvement in cooperation in the context of data use. Eight out of the 12 interviewed teachers report cooperative data use. This is reflected in a relative frequency of 0.36. Thus, a moderate number
of teachers engages in loose relationships and are willing to work together in order to achieve
personal data use goals (Table 3).
Table 4 shows the binary results for the interdependency in teachers’ co-operative data use
activities. We did not find evidence for sharing activities in the context of data use among
teachers. The absence of sharing activities that fit into the conceptualization in this study (cf.
Table 2), was checked by the colleague researcher that was involved in developing the coding
scheme. None of the teachers’ activities for data use purposes involved the intentional
distribution of materials, strategies or data from a school or team oriented perspective.
Table 4. Binary results for the level of interdependency of teachers' co-operative data use.

Participant ID

Total

Relative

Chrissy

Kelly

Martha

Kirsten

Karen

Peter

Lizzy

John

Frank

Kim

Susan

Joey

frequency

Storytelling

1

1

1

1

1

0

0

1

1

1

0

0

8

0.73

Helping

0

1

0

0

1

0

0

0

0

1

0

0

3

0.27

Sharing

0

0

0

0

0

0

0

0

0

0

0

0

0

0.00

11

1

Storytelling
All eight participants who use data co-operatively indicate that these co-operative activities
involve storytelling. Therefore, daily conversations of teachers in the context of data use are
by far the most common type of co-operation that is reported by teachers in the context of data
use. This is reflected in a relative frequency of 0.73 (Table 4).
In line with teachers’ individual data use, their interactions in the context of data use are
generally pupil (learning) oriented. Seven teachers in the present data set (i.e. Chrissy, Kelly,
Martha, Kristen, John, Frank and Kim) engage in storytelling activities that are related to pupil
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(learning) data. These teachers indicate that they find it important to try to understand pupils’
learning process. That is why data about pupils’ achievements, learning motivation or learning
behaviour are discussed among colleagues. Most of these data are bundled in pupil dossiers.
Thus, the main purpose for teachers’ storytelling activities in the context of data use is in line
with what we know about teachers’ individual data use. Teachers use data in order to enhance
their understanding of their pupils’ learning process. Additionally, some teachers (i.e. Kristen
and Karen) aim to use data to improve their practice. To this end, these teachers indicate that
data are discussed among colleagues in order to align visions on certain topics.
To illustrate how teachers engage in storytelling activities, we provide interview fragments of
Chrissy and Karen. Chrissy teaches toddlers. Her most common used data comes from
classroom observations. Chrissy’s citation is highly illustrative for how storytelling activities
among teachers within the current data set are initiated and carried out. As the text fragment
makes clear, achieving a better understanding of what is going on with pupils is the main
purpose for teachers. Storytelling activities create opportunities to get insight into whether what
they notice out of data is prevailing for (their type of) pupils. And to do so, they lean on
experiences of colleague teachers. Additionally, the interview fragment of Karen shows how
few teachers move beyond increasing their understanding via storytelling activities. Karen is a
care teacher in primary education. Her interview indicates that storytelling in the context of
data use can take the form of discussing and brainstorming about future improvement
priorities. A footnote to make in this citation is that the level of interdependency increases by
the end of the text fragment. With the team, they move from discussing the report to a more
collaborative type of data use (i.e. prioritising improvement goals to work on).
“This is a very large school so I have some colleagues working in the same age group.
So you always have a colleague with whom you can discuss if certain things you
observe in the class are normal development. But I think that when you start in a new
age group without colleagues teaching the same age, you would just sometimes not
know.” (Chrissy, teacher in primary education)
“That was also the first year I became a care teacher, so I did not know where to start.
I had an amazing initial situation, because improvement opportunities were listed. The
inspectors were positive, but they do say… So I had an amazing initial situation and
then I started working with the report. Because that is… I don’t know if you have ever
seen it? That is soooo comprehensive, to distil the essence out of it. So with the team
we discussed it. How do you interpret this? Ok, these are the five main improvement
points, how are we going to work on them? And then, as a team, we chose: first this,
then that. And so we tried to do this.” (Karen, care teacher in primary education)

Helping
Three teachers who report co-operative data use provide evidence for helping activities. The
relative frequency of 0.27 (Table 4) indicates that helping activities have a reasonable share
in teachers’ co-operative data use.
Two of the three teachers who report helping activities (i.e. Kelly and Karen) indicate that their
school team is ‘close’, which indicates that they – according to them - generally interact a lot.
Therefore, also in the context of data use, interactions are present. Similar in both teams is
that they have invested in coping with a strongly changing school population (i.e. increased
percentage of foreign language speakers) through the years, which has resulted in working
together intensively to re-arrange the school in terms of structure and instruction.
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The three interviews in which helping activities are coded indicate that helping activities are
initiated to serve individual purposes. The purposes that are found are different across the
teachers, but are mostly related to changes or improvements in teachers’ classroom practice.
An illustration of how helping situations usually occur is provided by Kim. Kim teaches general
subjects in vocational secondary education. She indicates that the school had implemented
attitude measurement as an addition to the cognitive results on pupils’ monthly school reports.
With the exams coming up, the teacher had summarized the attitude figures in a diagram but
she did not feel confident in interpreting this type of data. Subsequently, she consulted a
colleague in order to help her figure out conclusions that could be made on the basis of the
diagram.
“I think we are a nice, dynamic and young team. Because teachers in general subjects,
there are a mathematic teacher, a foreign language teacher, I studied Dutch, then
history, economics, so a great variety. Yes, we are very complementary. […] But I really
ask for support from my maths colleague. I know how to derive a diagram out of those
attitude measures, but it is thanks to her actually…. She tells me what they mean.”
(Kim, teacher in general subjects in vocational secondary education)

Collaborative data use
Three participants report collaborative data use. The limited evidence for joint work activities
is reflected in a relative frequency of 0.18 (Table 3). Two of the teachers who use data
collaboratively also use data individually and co-operatively. Of the participants who indicate
that they use data collaboratively, one teacher (i.e. Kelly) says that in her school team generally
a lot of interaction takes place (cf. section on helping). The other teachers (i.e. Martha, Karen
and Kim) indicate that their school leader stimulates and models data use at school.
From the interviews, we learn that joint work in the context of data use transcends teachers’
individual purposes for data use. Generally, the collaborative situations reported by teachers
are about creating alignment in data use goals and improvement actions at school level.
Although almost all teachers who report collaborative data use also provide indications for cooperative data use, it is not necessarily so that all collaborating teachers are also co-operating
with colleagues in the context of data use. The counter example is Peter, a teacher in primary
education. His interview indicates that he takes a sort of an ‘expert’ role in data use within the
school and does not feel the need to engage in storytelling, helping or sharing activities.
Compared with his colleagues, he is well-grounded in data use and he also supports the school
leader in her data use.
Collaboration in the context of data use is generally about making (school-wide) agreements,
mainly in implementing changes or improvement actions on the basis of data. Illustrative in this
is a fragment out of the interview of Kelly. Kelly is a care teacher in primary education. During
the interview with Kelly, it became clear that within the school, the school leader and the
teachers highly value consultation when it comes to implementing changes or thinking out
improvement actions that affect teachers’ daily practice. The citation below illustrates how
information of a seminar which was attended by her and her school leader was deliberated
within the school team. Subsequently, agreements were made on how the insights of the
seminar would be implemented in the daily practice of teachers.
“Together with the school leader, I followed a seminar on child interviews. And
afterwards, we had a team meeting about it. We showed the videos that were used at
the seminar to the teacher team. And then, we made agreements on whether we would
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start with child interviews in the class and how we would organise these interviews.”
(Kelly, care teacher in primary education)

Conclusion and discussion
The aim of this study was to widen and deepen the knowledge on teacher interactions in the
context of data use. Therefore, we investigated (1) the individual, co-operative and
collaborative nature of teachers’ data use and (2) the level of interdependency in teachers’
interactions in the context of data use. In order to answer these research questions, a
qualitative study was set up. Semi-structured interviews were performed with 12 teachers of
primary and secondary education in Flanders.
In the practice of the teachers in this study, data are generally used individually. According to
the majority of the teachers, they use data individually to some extent. In contrast, co-operative
and collaborative data use are less apparent. Storytelling activities (co-operation) are reported
by a moderate number of teachers in the present data set, but activities that involve a higher
level of interdependency (i.e. co-operative activities such as helping and sharing; collaborative
activities such as joint work) are almost absent. A possible explanation for the large proportion
of individual data use among the participants might be that these teachers consider their
teaching practice as an individual responsibility. Thus, the teachers consult colleagues in order
to discuss in the context of data use, but do not go beyond this (low) level of interdependency
to improve their practice. Co-operative data use with higher levels of interdependency (helping
and sharing) and collaborative data use (joint work) are not common practices among the
participating teachers.
The finding of limited collaboration (i.e. joint work) is not uncommon in educational research
(Little, 1990; Kwakman, 2003; Katz & Earl, 2010). Moreover, Flemish teachers in particular do
not generally engage in activities that demand higher degrees of interdependency with their
colleagues (OECD, 2014). Teachers do not tend to feel interdependent in terms of teaching
and learning (Little, 1990). Therefore, teachers do not generally engage in activities that might
affect their individual responsibility for their classroom practice, such as making arrangements
or creating work groups. These findings are extended to the context of data use by means of
this study.
Although the limited collaborative data use may not be surprising, in particular given the
Flemish context of the study, the finding that several types of co-operative data use are also
scarce is a new finding. Despite the research indicating that storytelling is a good illustration
of the daily life in schools (Katz & Earl, 2010; Meirink et al., 2009; Bakkenes et al., 2010), the
activity was reported by a moderate but not considerable number of teachers in the context of
data use. Moving further on the continuum of interdependency, helping activities are limited,
which goes against the findings of Meirink et al. (2009) and Katz & Earl (2010), who did find
these types of activities in schools. Furthermore, contrary to other research in the context of
data use (Hubers et al., 2016; Bolhuis et al., 2016), we do not find evidence for sharing
activities independently of the context of intervention studies.
The present study contributes to data use literature in several ways. First, we enhanced
conceptual clarity with regard to teacher interactions in the context of data use. In general,
interactions in the context of data use are approached by using ‘collaboration’ as an umbrella
concept that comprises different types of interactions without specifying them. This is
addressed in the present study. Conceptually as well as empirically, we found a continuum
from individual, to co-operative, to collaborative data use, depending on the level of
interdependency of data use interactions. Furthermore, the framework of Little (1990),
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including interactions with various levels of interdependency (i.e. storytelling, helping, sharing,
joint work) is explicitly validated in the present study. However, although indications for the
validity of the framework are found in several studies, this study makes the first attempts at
validation of the framework as it is invented. Additionally, the present study contributes to
theory by integrating two frameworks to describe and investigate data use processes. The way
in which we integrated the Hammick et al. (2009) and the Little (1990) framework on
interactions resulted in a refinement of the prior set concepts. In particular, we found that the
concept of co-operation can include different types of activities (i.e. storytelling, helping,
sharing), depending on the level of interdependency in the interaction. Lastly, most of the
studies in the data use field are research conducted in an intervention setting. Studying data
use collaboration by means of such interventions strongly affects the picture that is drawn of
teacher interactions because data use interventions are mostly shaped around teacher
collaboration. Therefore, doubts can be raised with regard to the sustainability of teacher
interactions when studying them via an intervention setting. This study addresses that problem
by examining data use as a part of teachers’ daily life. This is crucial in order to understand
the potential of data use in general and the success and sustainability of data use interventions
in various contexts.
Although the results of this study contribute to data use literature, some limitations have to be
taken into account. The methodological choices that were made allowed us to provide a
description of individual, co-operative and collaborative data use to some extent. Therefore, a
useful framework for studying data use was created. However, the methodology also had its
limitations in widening and deepening the research results. Interviews with teachers from
diverse teams provided an indication of teachers’ individual interactions, but did not provide
information about data use interactions in whole teacher teams nor increased understanding
regarding the relationships of the studied teachers with their colleagues. Future research could
address these limitations by using alternative research methods and analysis techniques, such
as social network analysis. Conceptually, there are some limitations in this study with regard
to the broad conceptualization of the concept ‘data’. Although the research field voices criticism
with regard to a too-strict definition of the concept, future research can benefit from taking a
more specific type of data into account (for example, pupil learning outcome data). This is
helpful to increase the contextualization and the comprehension of the research results. It is
recommended that future data use studies try to find the balance between a (too) broad and a
(too) narrow conceptualization of the concept ‘data’.
In the light of the results on individual, co-operative and collaborative data use, questions arise
on differences in ‘quality’ between these different types of data use. In other words: what kind
of data use do we expect or hope to see in schools? Prior research related fruitful data use to
interaction (Copland, 2003; Hubbard et al., 2014; Wayman et al., 2006). However, this study
makes clear that individual data use remains the most common form of data use among the
Flemish participants. Therefore, questions arise about the level of interdependency that is
recommended with regard to data use. That is why the link of individual, co-operative and
collaborative data use with outcome variables (e.g. professional learning outcomes, the quality
of decisions) needs to be addressed. The challenge will be to determine which level of
interdependency is appropriate within specific school contexts and with regard to specific data
use goals.
Given that interactions are considered as indispensable for fruitful data use (Hubbard et al.,
2014), this study draws a rather pessimistic state of the art. The results of this study imply that
a supportive environment for data use, in which teachers co-operate and collaborate, cannot
be taken for granted. Therefore, attempts need to be made to facilitate co-operation and
collaboration in the context of data use. In particular, since teachers do not tend to feel
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interdependencies, they should be stimulated to create them. A common goal setting related
to data use might be one of the keys to successful co-operation and collaboration in schools,
as this is important for school-wide data use (Levin & Datnow, 2012; Schildkamp, RekersMombarg & Harms, 2012). This might not be self-evident from a teacher’s perspective.
Therefore, it is important for practitioners to explicate and formulate problems from which a
data use co-operation and collaboration can start (Schildkamp et al., 2015). Discussing,
analysing and working together to solve these problems by using data might result in growing
interdependencies, which might lead to an enriching environment for teachers’ data use.
Literature generally underlines the importance of interactions in the context of data use. This
study is a useful first step to bring to the surface differences between co-operation and
collaboration that were previously submerged in data use research. The results generate the
need for more refined future approaches to interactions and collaboration in the context of data
use. Only by enriching the (conceptual) debate on data use interactions can their potential
added value come into its own in both research and practice.
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Study 3:
Unravelling data use in teacher teams: How network
patterns and interactive learning activities change across
different data use phases
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Abstract4
Interactions among teachers are assumed to improve the quality of teachers’ data use.
Grouping teachers together challenges them to a more in-depth investigation of how pupil
learning outcomes can be improved. This study combines social network analysis with
qualitative data out of six teacher teams to provide insight into how teacher interactions change
across data discussion, interpretation, diagnosis and action. We find that teachers’ networks
become smaller, and that interactions become more intense and interdependent when
progressing through the different phases.

Introduction
Data use, and particularly teachers’ use of pupil learning outcome data, has become an
important topic in educational research. After all, different types of actions based upon data,
such as a change in teaching strategies or differentiation, have potential benefits for student
achievement (Campbell & Levin, 2008; Carlson, Borman, & Robinson, 2011). Researchers
generally conceptualize data use as a cycle of sub-processes (Ciampa & Gallagher, 2016;
Marsh & Farrell, 2015, Schildkamp, Poortman, & Handelzalts, 2016). The translation from raw
data into knowledge and improvement actions is guided by the discussion and correct
interpretation of data, diagnosis of problems and design and introduction of improvement
actions (Verhaeghe, Vanhoof, Valcke, & Van Petegem, 2010). During these phases, teacher
interactions are essential (Copland, 2003; Hubbard, Datnow, & Pruyn, 2014). A variety of
knowledge and skills is required to accomplish each of the data use phases, ranging from
interpretation and analysing skills to advanced pedagogical knowledge (Gummer &
Mandinach, 2015). Grouping teachers together to combine and share expertise challenges
teacher groups to more thorough discussion and consideration of potential explanations for,
for example, poor student results (Bertrand & Marsh, 2015). Therefore, embedding data use
in social structures is assumed to result in better-considered instructional changes and provide
teachers with opportunities to learn from one another (Van Gasse, Vanlommel, Vanhoof, &
Van Petegem, 2016).
Although research has acknowledged the importance of the interactive and cyclical character
of data use, there remain gaps in the literature with regard to both characteristics. First, in
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particular out of the niche of intervention studies, data use has been insufficiently approached
as a cycle of sub-processes. Therefore, teachers’ data use often remains a black box in
research and little is known on changes in teacher behaviour throughout different data use
phases (Little, 2012). Second, ‘collaboration’ is often used as a container concept to study
teacher interactions. However, interactions can vary depending on lower or higher levels of
interdependence in teachers’ mutual activities (Van Gasse et al., 2016; Little, 1990). For
example, teachers are not bound to changing their instruction when collaboration only involves
data use discussion. This is different when teachers make arrangements in data use
collaboration. Therefore, the granularity in the concept ‘collaboration’ needs to be better
addressed (Bertrand & Marsh, 2015; Van Gasse, Vanlommel, Vanhoof, & Van Petegem,
2017). Approaching teachers’ interactive activities on a continuum from lower to higher
degrees of interdependence is a crucial step to better understand changes in teachers’
interactive behaviour in the different phases of data use.
Examining teacher interactions during different data use phases is an essential contribution to
the current knowledge base. Up to now, it remains unclear how a potentially supportive
environment for a complex task such as data use is used by teachers. Insights into if and how
teachers interact with colleagues are needed to generate knowledge on when and how
individual expertise is (not) shared within teams. Extending our knowledge base in this regard
is crucial bearing in mind the benefits of teacher interactions for data-based instructional
change (Bertrand & Marsh, 2015).
The general aim of this study is to unravel how teacher interactions change across the data
use cycle. To do so, we distinguish between structural interaction patterns and interactive
activities of teachers. Structural interaction patterns are investigated by means of social
network analysis. In this method, the information of both actors involved in interactions is
combined. Therefore, social network is powerful to unravel teacher interactions in more detail
compared to, for example, survey or interview research that investigate collaboration through
general questions.
The structural patterns in themselves provide binary information on the (non-) presence of
interactions and not on what exactly happens when people interact (Baker-Doyle, 2015;
Mohrman, Tenkasi, & Mohrman, 2003). Therefore, social network analysis is complemented
by interviews with teachers to provide insights into interactive activities that provide teachers
with learning opportunities (i.e., interactive learning activities) and are embedded within the
structural patterns determined. The Little (1990) framework is used to address the granularity
in these activities by means of the level of interdependency. Four types of interactive learning
activities are distinguished: daily conversations (storytelling), asking for help or advice
(helping), sharing materials or strategies (sharing) and making arrangements or work groups
(joint work).
Up to now, only few studies in the field of data use have drawn upon social network analysis.
In combination with insights into teachers’ interactive learning activities, this study provides a
detailed picture on how the extent and the interdependency of teacher interactions change
across the data use phases. Therefore, the contribution of this study can be found in both the
methodological approach and the theoretical aim to expose the changes in teacher behaviour.
To do so, two main research questions will guide this paper:
1. How do structural interaction patterns in teacher teams remain similar or change across
data use discussion, interpretation, diagnosis and action?
2. Which interactive learning activities are embedded in the structural patterns of teacher
networks?
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Conceptual framework
To situate data use interactions in a broader context, we first describe the conceptualization of
data use and data in this study. Subsequently, characteristics of structural interaction patterns
and interactive learning activities will be discussed.

Data use and data
Data use is a way of inquiry-based process monitoring and problem solving in schools. The
central idea is that the analysis and interpretation of different types of data is powerful to guide
practitioners in instructional and school improvement (Campbell & Levin, 2008; Carlson,
Borman, & Robinson, 2011).
The description of diverse data use practices has shown the merit of data use that follows a
cycle of sub-processes (Ciampa & Gallagher, 2016; Marsh & Farrell, 2015; Schildkamp et al.,
2016). To transform raw data into information and actionable knowledge, a variety in
knowledge and skills is needed (Gummer & Mandinach, 2015; Marsh & Farrell, 2015).
Approaching data use as an inquiry circle, can guide teachers to accomplish the translation
from data into meaningful decisions (Marsh, Bertrand, & Huguet, 2015). This increases the
quality of teachers’ data use, because the tendency to jump from data to improvement actions
without in-depth consideration of potential causes and alternatives is interrupted (Hubers,
Moolenaar, Schildkamp, Daly, Handelzats, & Pieters 2017; Schildkamp et al., 2016).
Therefore, the approach to data use as a cyclical process is essential in order to expand and
refine the knowledge as to how teachers use data to improve educational processes.
In a lot of research, data use phases of discussion, analysis, interpretation and action are
distinguished (Gummer & Mandinach, 2015; Marsh, 2012; Schildkamp et al., 2016).
Nevertheless, given teachers’ difficulties with the translation of data to classroom interventions
(Datnow & Hubbard, 2016; Gummer & Mandinach, 2015), we use a conceptualization that
explicitly inserts a phase of problem diagnosis. Therefore, in this study, data use is considered
as a cyclic process in which phases of discussion, interpretation, diagnosis and action follow
on from each other (Verhaeghe et al., 2010). First, data that guides educational decisions must
be read and discussed. Second, data must be interpreted correctly. Third, a deliberation of
potential causes and explanations is carried out in the diagnosing phase. Finally, improvement
actions can be designed and implemented in teachers’ classroom practice (Verhaeghe et al.,
2010). Although these data use phases may seem linear and straightforward, the literature
shows that data use cycles are often interrupted or that teachers return to previous phases
(Marsh & Farrell, 2015; Schildkamp et al., 2016).
A great deal of successfully progressing through data use depends on the data that is used
(Verhaeghe et al., 2010). This study reports on teachers’ use of pupil learning outcome data.
These data are generally seen as highly informative given their potential for improving
teachers’ practice and eventually pupils’ achievement (Campbell & Levin, 2008; Carlson et al.,
2011).
The use of pupil learning outcome data has been investigated in several studies (Jimerson,
2014). The concept is often delimited to cognitive output indicators, which in themselves fail to
provide a complete picture of a pupil’s learning (Schildkamp et al., 2012; Schildkamp & Kuiper,
2010). Therefore, our conceptualization of pupil learning outcome data includes cognitive
outcomes (i.e. linguistic and arithmetic skills) as well as non-cognitive learning outcomes (i.e.
attitudes, art and physical education). Additionally, both quantitative data (e.g. class tests) and
qualitative data (e.g. observations) fit into our conceptualization.
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Data use interactions
Teachers’ data use benefits from interactions with colleagues (Bertrand & Marsh, 2015;
Copland, 2003; Hubbard, Datnow, & Pruyn, 2014). The different data use phases require
variety complex knowledge and skills. Therefore, inadequate knowledge and skills of teachers
can subvert data use (Datnow & Hubbard, 2016). Interactions are seen as a way to cope with
teachers’ individual pitfalls to data use (Hubbard et al., 2014; Mason, 2003). Grouping teachers
together to combine their individual experiences, knowledge and skills challenges teachers to
thorough discussion and consideration of potential explanations for, for example, poor student
results (Bertrand & Marsh, 2015). Teachers’ individual expertise is complemented and
broadened by those of colleagues which can lead to instructional changes of higher quality.
Social relations are not only assumed to improve the quality of teachers’ data use, but
embedding data use in social structures has been considered to provide teachers’ with
valuable learning opportunities (Van Gasse et al., 2016).
Although the data use cycle of discussion, interpretation, diagnosis and action provides a clear
guidance for teachers, differences in data use quality and results of the data use cycle have
been determined (Hubers, Poortman, Schildkamp, Pieters, & Handelzats, 2016; Schildkamp
et al., 2016). For example, Schildkamp et al. (2016) found differences between teams
regarding the use of higher level thinking skills throughout the data use phases. Additionally,
according to Hubers and colleagues (2016), the same sequence can result in different
knowledge gains in teams. This implies that the outcomes of data use may strongly depend
on how people interact during the different phases. The quality and effectiveness of teachers’
data use can be determined by getting insight into teacher interactions (Bertrand & Marsh,
2015). Therefore, knowledge is needed about the interactions that take place during the
different data use phases.
Based on the research questions, we distinguish between structural interaction patterns and
interactive learning activities to describe the interactive component of the data use cycle. We
examine structural interaction patterns drawing on social network theory. The central idea in
social network theory is that the position of actors within a network determines their access to,
for example, data use knowledge, strategies or skills (Finnigan & Daly, 2012). Structural
interaction patterns are useful to determine the number of interactions in teams (Mohrman et
al., 2003) and have demonstrated the importance of teacher interactions for different school
improvement purposes (e.g. student achievement, reform, professional development)
(Moolenaar, Sleegers, & Daly, 2012; Penuel et al., 2009; Penuel, Sun, Frank, & Gallagher,
2012; Rienties & Kichin, 2014).
Structural interaction patterns
Generally, there are three network characteristics to determine structural interaction patterns
in teacher teams: density, reciprocity and centralization (Moolenaar, 2012).
Density refers to the cohesion within a network. The measure is calculated as the total number
of actual ties in a network, divided by the total number of potential ties in a network (Borgatti,
Everett, & Johnson, 2013; Carolan, 2014). Density provides an indication of the total activity
of teachers within a network. In dense teams, teachers are more actively engaged. Therefore,
resources (e.g. data use knowledge, strategies or skills) are moved more quickly than in sparse
teams (Finnigan & Daly, 2012).
Reciprocity is a measure for mutual ties in networks (Borgatti et al., 2013; Carolan, 2014).
Whether or not ties are reciprocated provides information on the depth of relations within a
network. Reciprocated relations demonstrate more extensive interaction (Mohrman et al.,
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2003). Therefore, these relations provide quicker access to others’ resources (e.g. data use
knowledge, strategies or skills) (Hansen, 2002; Mohrman et al., 2003) and opportunities for
sharing complex information and knowledge (Kilduff & Tsai, 2003).
Centralization reflects the involvement of all team members in the network (Borgatti et al.,
2013). For example, if a teacher team is highly centralized, a great number of colleagues will
consult the same teacher (i.e. an expert-teacher). Depending on the team goal, a more
centralized or decentralized structure may be found to be effective (Cummings & Cross, 2003;
Daly & Finnigan, 2011; Sparrowe, Liden, Wayne, & Kraimer, 2001). With regard to data use,
the involvement of many teachers in the process is generally seen as valuable to support
thorough data use and learning opportunities in teacher teams (Keuning, Van Geel, Visscher,
Fox, & Moolenaar, 2016).
To our knowledge, few studies have investigated teacher networks in the context of data use.
Hubers and colleagues (2017) examined teacher networks on data sharing and discussing
educational problems. Keuning et al. (2016) studied different data use discussion networks
(i.e. discussing achievement goals, instructional strategies and problems). Both studies took
place in an intervention setting in which data use was supported in schools. A study by FarleyRipple and Buttram (2015) did not take place in an intervention setting and was slightly different
because data advice networks were compared to teachers’ regular professional network.
Nevertheless, across the studies, similar conclusions were drawn. The networks were in all
cases relatively sparse. Low density measures were found. Farley-Ripple and Buttram (2015)
emphasized that the density measures of teachers’ data use networks were low, compared to
their regular professional network. Thus, limited interactions took place in the data use
networks. Reciprocity measures were investigated in the studies of Hubers et al. (2017) and
Keuning et al. (2016) and were also evaluated as being low. In other words, teachers did not
tend to engage in deep interactions. Centralization was examined in all studies and identified
as being moderate to high. Farley-Ripple and Buttram (2015) assessed the centralization
measures of the data advice networks as being high compared to teachers’ professional
network. This means that, across the studies, the tendency was that teachers consulted few
expert colleagues for data use.
Although the aforementioned studies can tell us something about the structural interaction
patterns to expect in data use networks (i.e. low density and reciprocity and high centralization
measures), it is difficult to generalize these findings into assumptions for the present study.
First, we will examine teacher networks outside an intervention setting. Because both the
studies by Hubers et al. (2017) and Keuning et al. (2016) included data use support in schools,
more teachers might have been engaged in data use than would be the case without the
support provided. Second, the limited number of network studies in the context of data use do
not provide insight into each of the data use phases. Since the data use cycle inherits different
and complex skills in each phase, we expect different structural interaction patterns for
discussion, interpretation, diagnosis and action. Insights into these differences are an essential
contribution to the knowledge on how teachers use their networks when progressing through
the data use cycle.
A lot of research has merely focused on structural interaction patterns to obtain insights into
teacher interactions. However, deeper insights are reached when complementary evidence is
provided about the interactions that are studied (Mohrman et al., 2003; Baker-Doyle, 2015).
Insights into the ‘stories’ behind teachers’ networks are useful to describe the actual activities
within a network (Van Waes, Moolenaar, Daly, Heldens, Donche, Van Petegem, & Van den
Bossche, 2016). Therefore, additionally to the consideration of structural interaction patterns,
we will describe the interactive learning activities in data use networks.
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Interactive learning activities
In the data use literature, interactions among teachers are often described as collaboration.
However, depending on the degree of interdependence in teachers’ interactions, a more
refined conceptualization is needed (Hammick et al., 2009; Van Gasse et al., 2017).
The Little (1990) framework is particularly useful in order to address the granularity in the
‘collaboration’ concept. Little (1990) categorizes types of interactions depending on their level
of interdependency. Four types of interactive learning activities are distinguished: storytelling,
helping, sharing and joint work.
In storytelling activities, teachers are nearly completely independent of one another. Teachers
quickly exchange information through daily conversations. Whether or not this information is
used depends completely on individuals (Little, 1990). In the context of data use, storytelling
can include a range from general conversations about data use to topic-specific conversations
(Bolhuis, Schildkamp, & Voogt, 2016; Datnow, Park, & Kennedy-Lewis, 2013).
In helping activities, individual teachers seek for help or advice. Subsequently, they decide
independently to follow or ignore the help or advice that is offered (Little, 1990). Helping is less
open ended on the side of the help-seeker compared to storytelling activities because of the
underlying purpose of help-seeking. In the context of data use, a lot of emphasis has been laid
on interactions because of the helping opportunities they offer (Datnow et al., 2013; Hubbard
et al., 2014). Helping activities can be crucial in order to tackle personal barriers with regard to
data use, such as difficulties with analysing and interpreting data or setting improvement
actions (Datnow et al., 2013; Hubbard et al., 2014; Jimerson, 2014).
Sharing implies the distribution of data, materials and methods, or the open exchange of ideas
and opinions (Little, 1990). Teachers take initiatives to make aspects of their work accessible
for others, and to expose their materials, choices and rationales. Sharing implies a higher level
of interdependence compared to storytelling and helping. Nevertheless, teachers are not
bound to share strategies or materials with regard to how they shape their daily practice (Little,
1990). The concept of sharing is also validated in the context of data use. However, there is
little insight into the frequency of sharing because of the great differences in sharing across
studies (Bolhuis et al., 2016; Hubers et al., 2016; Katz & Earl, 2010; Kwakman, 2003).
Joint work are “encounters among teachers that rest on shared responsibility for the work of
teaching”. Joint work implies higher levels of interdependency in terms of collective purposes
and collective action, such as work groups and agreements (Little, 1990). In general, limited
evidence on joint work has been found (Katz & Earl, 2010; Kwakman, 2003; Van Gasse et al.,
2016). In the context of data use, some studies report on joint work among teachers, but those
are mainly intervention studies (Cosner, 2011; Hubers et al., 2016; Schildkamp et al., 2016).

Method
We used a mixed-method approach. The first research question, regarding the structural
interaction patterns in the data use cycle was answered using social network analysis. For the
second research question, regarding the interactive learning activities of teachers, a qualitative
approach including semi-structured interviews was used. Before going into detail on the
combination of both methods, we briefly describe the research context of this study.
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Context of the study
The current study took place in secondary schools in Flanders that participated in a project on
the assessment of pupils’ writing competences. In Flanders, the government’s perspective on
data use is school improvement oriented. Schools are autonomous in how they achieve the
standards that are defined at the end of the second and sixth grade of secondary education
(Penninckx, Vanhoof, & Van Petegem, 2011). Central exams and resulting public data bases
or rankings of schools do not exist (OECD, 2014). Schools themselves have full responsibility
for obtaining insight into attaining the Flemish standards at the end of secondary education.
Because of the absence of standardised testing, schools and teachers primarily rely on their
own data sources to get insight into pupil learning outcomes.

Social network data
Participants
Because of the intensive data collection (i.e. social network analysis combined with interviews),
only six out of 10 schools out of the larger project could be asked to participate in this study to
achieve high response rates. Heterogeneity was searched in the geographical location of the
schools in Flanders. One of the schools did not achieve a sufficiently high response rate for
the social network analysis (i.e. 80%) and was excluded from the analysis.
Social network data were collected in one teacher team in each of the schools. The teams
teach fifth grade pupils in an academic track in economics and languages (16- to 17-year-olds)
for one school year. These interdisciplinary teams are collectively responsible for the learning
of the aforementioned pupil group. Two to three times a year, the teams are obliged to discuss
the pupils’ learning outcomes in a formal team meeting. During the school year, these meetings
serve to discuss pupils’ learning progress. In the last team meeting of the year, team members
deliberate whether or not pupils will successfully complete their year.
Apart from team McKinley, in which 13 teachers are involved, the teams generally consist of
11 teachers (Table 1). In team Melrose, the response rate is 82%. The maximum response
rate (100%) is reached in all other participating teams.
Table 1: Teams' response rates (social network analysis)

Team name

N

Response rate
(%)

Riverbank
Northvale
Melrose
McKinley
Colby

11
11
11
13
11

100
100
82
100
100

The participation of five teams in this study provides opportunities for in-depth investigation
into the similarities and differences in structural interaction patterns within and across schools.
The high response rates in each school imply that accurate conclusions can be drawn on the
similarities and differences between networks across the data use phases. Across the schools,
576 data points ensure that some tendencies can be revealed on network changes across the
data use phases. Additionally, sufficient variation is present to allow us to take a closer look at
the diversity of network changes across the schools.
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Instrument
Data were collected by means of an online survey. Next to general questions (e.g. gender,
teaching course), two types of questions regarding teachers’ data use interactions were
included. The questionnaire distinguished between formal, obliged interactions (i.e. the team
meetings to discuss and evaluate pupils’ learning outcomes) and informal interactions. The
scales on formal interactions were only used to distinguish formal from informal interactions.
The analyses of this study only concerned the social network questions on informal interactions
with regard to the use of pupil learning outcome data.
For each of the data use phases (i.e. discuss, interpret, diagnose, take action), a social network
question was included in the questionnaire (e.g. ‘Which of the following colleagues do you
consult to discuss pupil learning outcome data?’). Subsequently, all members of the teacher
team were listed.

Analyses
For each team, the density, reciprocity and centralization measures were calculated for the
data use networks, using the UCINET 6.0 software package (Borgatti, Everett, & Freeman, 2002).
For all the network measures, the value can range between 0 and 1. For density, a value closer
to 1 indicates higher cohesion in the network. Reciprocity close to 1 means a high amount of
mutual ties, and higher centralization demonstrates the network importance of one or a few
actors.
Data use involves phases of discussing, interpreting, diagnosing and taking action upon data.
Thus, although data were collected cross-sectionally, the different networks cannot be seen
as independent of each other. A first step to examine whether or not networks change across
the data use phases was to calculate Quadric Assignment Procedure (QAP) correlations. This
type of correlation, specifically designed for social network data, is a measure to evaluate the
extent to which the same connections are formed in different networks with the same actors
(Borgatti et al., 2002). Therefore, the measure provides an indication of the interrelatedness of
different networks with the same actors, and can be used to measure overlap of the different
networks in each team. Similar to other correlation coefficients, QAP correlations can range
between 0 (no correlation) to 1 (perfect correlation), with values closer to 1 indicating a higher
number of the same connections between the same actors across different networks.
In a next step, we obtained insights into how the networks differ across the phases of data use.
Next to the interpretation of the density, reciprocity and centralization measures at network
level, we provided insight into how individual teachers’ networks change, since changes in
individuals’ networks are reflected at network level. Because of the interdependency of the
data use phases and our conceptualization of data use as a cyclic process, we handled the
data as longitudinal. This means that the discuss phase is approached as the start of data use,
after which phases of interpretation, diagnosis and action complete the process. Although the
data were gathered cross-sectionally, the data use phases can be seen as following each
other. We specified a Stochastic Actor Oriented Model (SAOM) in Rsiena which provided
insights into differences across the data use networks at teacher level (Ripley, Snijders, Boda,
Vörös, & Preciado, 2016).
In the development of the SAOM, we first specified a theoretical model that could be tested in
the different teams. General structural network characteristics (i.e. outdegree, reciprocity and
transitive triplets) were included by evaluation effects following conventional model
development in Rsiena (Snijders, Van de Bunt, & Steglich, 2010). The outdegree variable can
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be seen as a translation of density measures at actor level and provides insights into how
teachers’ interaction seeking behaviour changes across different phases of data use.
Reciprocity is in this type of analysis also evaluated at actor level. Additionally to the general
network characteristics, we added a popularity effect that reflects centralization at actor level.
The evaluation effect of indegree popularity evaluates whether teachers generally consult
more popular actors (e.g. expert colleagues) throughout the data use cycle.
The described SAOM was tested in all teams separately. Convergence of the effects in all
models was sufficient (t-statistic < 0.1). In order to generalize the aforementioned model to
some extent across the teams, a meta-analysis was conducted in Rsiena (Ripley et al., 2016).
The meta-analysis was used to test the significance of parameters across the teams (Fisher
test).

Qualitative data
Next to insights into structural interaction patterns, a purpose of the study was to generate
knowledge about teachers’ interactive learning activities. For this reason, qualitative data
complement the social network data.
Participants
Out of the five teacher teams who participated in the social network questionnaire, 12 teachers
were interviewed. Within each teacher team, three teachers were randomly asked to
participate in the qualitative data collection process. Due to drop-out in teams Riverbank,
Melrose and McKinley, a minimum of two teachers was interviewed within each team.
Participation of all teachers was voluntary and not related to their network position, in order to
achieve sufficient heterogeneity on teachers’ interactive learning activities in the data set.
The 12 teachers varied in gender (six were male; six were female), teaching experience (five
to 30 years) and teaching course (Dutch, English, French, German, history and chemistry). An
overview of the main characteristics of all participating teachers is provided in Table 2.
Table 2: Characteristics of interview participants

Team name

Participant

Gender

Riverbank

Peter
John
Kristen
Chandler
Monica
Ross
Joey
Jennifer
Frank
Rachel
Phoebe
Susan

Male
Male
Female
Male
Female
Male
Male
Female
Male
Female
Female
Female

Northvale

Melrose
McKinley
Colby

Teaching
experience
10-15
10-15
0-5
10-15
15-20
15-20
5-10
5-10
15-20
10-15
15-20
15-20

Course(s)
Dutch
German
History
Dutch
French
History
English
Dutch, English
Chemistry
English
Dutch
German
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Interviews and coding
We used semi-structured interviews to investigate the second research question. Participants’
answers to the social network questions described earlier, formed the starting point of our
interviews.
We provided the teachers with an overview of the colleagues they consulted. Then we asked
them which learning activities occurred with these colleagues using an open question so that
participants’ answers were not restricted to the concepts we had set forward (e.g., ‘What
actually happens when you consult these colleagues on pupil learning outcomes? Can you
recall real-life situations?). Subsequently, we posed additional questions on the Little (1990)
framework (e.g., ‘To whom amongst your colleagues do you ask advice on pupil learning
outcomes? Can you sketch out such a situation?’).
The interviews had an average duration of 45 minutes and were transcribed ad verbatim.
Afterwards, the interviews were coded using Nvivo 10 software.
First, a researcher (further: researcher A) coded half of the interviews inductively by providing
interview fragments with an open code (Pandit, 1996). Second, researcher A discussed the
open codes with a second researcher (further: researcher B). Both researchers evaluated the
validity of the open codes, which resulted in the need to concretize or rephrase certain codes.
Subsequently, researcher A finished the open coding. Agreements were made between
researchers A and B on the conceptual characteristics of axial codes (see Table 3).
Table 3: Coding Scheme

Learning
activities
(Little, 1990)

Axial Code
Storytelling

Helping

Sharing

Joint work

Conceptual characteristics
- Asking/talking about learning outcomes
- Individually driven: gathering information for
own practice
- Quasi no interdependency
- Advice related to learning outcomes
- Individually driven: derives from a
need/question
- Little interdependency: need of the adviceseeker
- Distribution of materials, strategies,
information
- Driven from a collective perspective:
serving the teacher team
- Little interdependency: individual
responsibility of teachers
- Actively working together (making
arrangements, etc.)
- Driven from a collective perspective: make
the teacher team work more efficient/better
- High interdependency: joint work is
reflected in individual practice

Subsequently, the coding process took a deductive approach. Researchers A and B
independently put open codes of seven randomly chosen interviews under the axial codes
(step 4). The inter-rater reliability on the axial coding (headcodes) was calculated. A substantial
Cohen’s kappa of 0.74 was found (Sim & Wright, 2005). Finally, disagreements between the
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coding of both researchers were discussed to assure validity in the rest of the axial coding,
which was finalized by researcher A.
Analyses
Whereas the social network data were analysed via a whole network approach, we used an
ego network approach in the analysis of the interview data to deepen the results of the social
network analyses. To extend and complement the actor-oriented approach of the social
network analysis, we binarized the qualitative data on the level of headcodes for each
participant. Score 1 was given to a participant if a headcode was present in the interview, score
0 if this was not the case. Binarization is a robust technique to obtain insight into the
appearance of phenomena across or within participants (Onwuegbuzie, 2003). Since all
conceptual topics were questioned in all semi-structured interviews, this technique was
suitable for the present dataset. The advantage of binarizing relative to counting citations is
that it purges the personal differences of participants (e.g. talkative versus introverted
participants).
We conducted cross-case analysis of the network activities of the 12 participants. We started
from the binarization of headcodes. Furthermore, we searched for similarities and differences
in the interviews to provide a rich description of participants’ interactive learning activities
following the principles of framework analysis (Maso & Smaling, 1998).

Results
Structural interaction patterns
In order to answer the research question on similarities and changes in structural interaction
patterns in teacher teams, we investigate the density, reciprocity and centralization measures
across the network in each team (Table 4).
The average degree in social network analysis reflects the average number of links per
teacher. In other words, to how many colleagues teachers head for the use of pupil learning
outcome data. Looking at the average degree of teams, we find fluctuations across the data
use phases. For example, in team Riverbank, on average 4 to 5 colleagues are consulted to
discuss pupil learning outcome data. However, when it comes to the interpretation of data, the
diagnosis of problems or taking action, teachers consult less colleagues. In three out of five
teams (i.e. Northvale, Melrose, McKinley) the tendency is that the average degree decreases
across the data use phases. This means that, on average, teachers in these teams will
systematically consult less colleagues from the discussion towards the action phase. For
teams Riverbank and Colby, the tendency of degree fluctuation is less clear.
The fluctuation of average degree is reflected in the density statistics. Density is the ratio of
the number of interactions and the number of possible interactions in the team. For example,
a network in which 10 interactions are possible and 8 interactions are present will have a
density measure of 0.80, which indicates that 80% of the possible interactions are used.
Overall, the density statistics are low in all the networks of all schools. In team Riverbank, a
0.40 value for density is reached in the discuss and diagnose phase of data use, and in team
Colby, the same value is reached in the interpretation network. This means that in these teams
and during these phases, 40% of the possible ties are used. However, generally, lower density
degrees are measured, ranging from 0.11 (team Northvale – action network) to 0.37 (team
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Riverbank – interpretation). This implies that 11% to 37% from all possible network ties are
accomplished.
Reciprocity is the ratio of the number of mutual interactions (i.e. if teacher A turns to B for data
interpretation, teacher B also turns to A). For example, a network in which 10 interactions are
present and 7 of them are mutual, a reciprocity value of 0.70 is calculated, which indicates that
70% of the interactions are mutual. Reciprocity values show that a moderate number of
interactions is reciprocated in teams Riverbank, McKinley and Colby and a small number is
reciprocated in teams Northvale and Melrose. In teams Riverbank, McKinley and Colby,
reciprocity values of 0.29 (team Colby – Diagnose network) to 0.64 (team Riverbank – Interpret
network) indicate that 29% to 64% of the ties that exist are mutual ties. In teams Northvale and
Melrose, the reciprocity measures are lower, ranging from 0.05 (team Northvale – Diagnose
network) to 0.35 (team Melrose – Interpret network). In these teams, 5% to 35% of the ties that
teachers send are reciprocated. Within teams, the reciprocity measures fluctuate, which
implies that the level of reciprocity depends on the data use phase.
Centralization reflects the extent to which teachers in networks all turn one or a few colleagues.
For example, if all interactions in a team are directed to one teacher (e.g. an expert in data
use), the centralization value will be 1 (i.e. 100% of the interactions are directed to one
teacher). In terms of centralization, Table 5 shows that team Northvale is highly centralized.
The centrality measures of 0.60 to 1 in this team indicate that 60% to 100% of the data use
relations in the team are directed at one or a few central actors. Centralization values of 0.26
(team McKinley – Interpret network) to 0.73 (team Colby – Interpret network) indicate that
centralization is moderately to quite high in all other teams. This means that few actors are
more important than others in the data use networks (e.g. data use experts as brokers).
Centralization measures fluctuate in all teams, which means that in some data use phases,
the popular actors are more important than in others.
Table 4: Descriptive statistics for network composition

Statistic
Average Degree

Density

Reciprocity

Centralization

Team
Riverbank
Northvale
Melrose
McKinley
Colby
Riverbank
Northvale
Melrose
McKinley
Colby
Riverbank
Northvale
Melrose
McKinley
Colby
Riverbank
Northvale
Melrose
McKinley
Colby

Discuss

Interpret

Diagnose

Action

4.46
3.09
2.00
3.38
3.64
0.45
0.31
0.20
0.23
0.36
0.58
0.21
0.29
0.54
0.43
0.43
0.84
0.49
0.66
0.41

3.73
2.64
2.09
2.56
4.00
0.37
0.26
0.21
0.17
0.40
0.64
0.16
0.35
0.64
0.38
0.52
0.90
0.48
0.26
0.73

4.09
1.82
1.55
2.06
2.00
0.41
0.18
0.16
0.14
0.20
0.45
0.05
0.21
0.32
0.29
0.48
1
0.30
0.38
0.37

3.27
1.09
1.18
2
1.82
0.33
0.11
0.12
0.13
0.18
0.44
0.20
0.30
0.33
0.33
0.58
0.60
0.34
0.38
0.39

The descriptive statistics show fluctuations of all measures (i.e. density, reciprocity and
centralization) across the data use phases. However, they do not provide evidence on whether
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or not differences between the networks are significant. To do so, a first step is to take a closer
look at the QAP correlations of the discuss, interpret, diagnose and action networks (Table 5).
These correlations reflect the extent to which connections between teachers are identical
across the networks. Overall, we find quite high correlations between the networks (all
significant at p < 0.01 level). In team Melrose, the discuss and action networks correlate rather
weakly, indicated by a correlation coefficient of 0.45. However, all other correlations in all
teams exceed the 0.50 value, and in most cases the 0.70 value, whereby the different data
use networks can be interpreted as moderately to strongly correlating. This means that there
are high similarities in the connections between teachers across the data use phases.
At the same time, we find that in none of the teams are the different data use networks identical
across phases, which explains the differences in density, reciprocity and centralization.
Although the discuss and interpret networks in team Melrose and the diagnose and action
networks in team McKinley approximate a perfect correlation with coefficients of 0.92 and 0.98
respectively, these are exceptions. Generally, we determine at least a small number of
differences in structural interaction patterns within the teacher teams across the data use
phases. This can both mean that teachers consult a lower or higher number of colleagues, and
the same or different colleagues across the data use phases.
Table 5: Network correlations between data use phases

Discuss – interpret
Discuss – Diagnose
Discuss – Action
Interpret – Diagnose
Interpret – Action
Diagnose - Action
** p < 0.01

Riverbank

Northvale

Melrose

McKinley

Colby

0.78 **
0.85 **
0.70 **
0.70 **
0.82 **
0.84 **

0.85 **
0.70 **
0.52 **
0.79 **
0.58 **
0.67 **

0.92 **
0.60 **
0.45 **
0.71 **
0.57 **
0.78 **

0.82 **
0.68 **
0.66 **
0.80 **
0.81 **
0.98 **

0.85 **
0.61 **
0.62 **
0.57 **
0.58 **
0.83 **

The differences in structural interaction patterns across the data use phases were further
explored at actor level within the five teacher teams. Table 6 presents the results of the
Stochastic Actor Oriented Model (SAOM) that was tested in the five teams.
The rate parameters reflect the average number of changes per actor between two data use
phases. For example, in team Riverbank, the rate parameter of 1.68 (P1) indicates that
teachers in this team have on average 1.68 opportunities to change their ties from the discuss
to the interpret phase. This does not mean however that all teachers use all these change
opportunities and, for example, drop or establish new connections. The rate parameters
suggest that the number of connection changes peaks from interpretation to diagnosing data
in teams Riverbank, Melrose and Colby, from diagnosing to action in team Northvale, and from
discussion to interpretation in team McKinley.
The structural and popularity effects provide insights into the changes at actor level that do
occur across the data use phases. The outdegree of teachers reflects how many colleagues
teachers consult in a network. Therefore, the negative outdegree effects in all teams indicate
decreasing tie probabilities across the data use phases. In other words, teachers engage in
less interactions for action compared to discussion, interpretation and diagnosis. The metaanalysis confirms that there is a tendency for a decrease in outdegree in all teams. This means
that, on average, teachers are likely to drop ties across the data use phases. This was also
reflected in the fading outdegree values at team level in most teams (Table 4).
In contrast, teachers are more likely to engage in reciprocated ties across the data use phases.
Teacher interactions are more often mutual in their action networks, compared to their
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discussion, interpretation and diagnosing networks. Although this effect is only significant in
team Melrose, the meta-analysis confirms that it is unlikely that reciprocity remains stable or
decreases across the data use phases. Thus, the teachers in our participating teacher teams
(and particularly in team Melrose) prefer closer relations in the transition from the discuss to
the action phase.
Because centralization can only be calculated at network level, indegree popularity was
included in the model to approximate this measure at the individual level (cf. method section).
This effect reflects whether teachers turn to more popular actors throughout data use. Mixed
results are found for the indegree popularity effect. In team Riverbank, teachers show the
tendency to engage less in interactions with more popular actors throughout the data use
process. In teams Melrose and Colby, the opposite evolution is found. In these teams, teachers
tend to search for interaction with more popular actors in the context of data use. Therefore,
no clear overall tendency of indegree popularity can be concluded from the meta-analysis.
Table 6: Results for the Stochastic Actor Oriented Model (SAOM)

Rate parameters
Estimate (s.e.)

Structural effects
Outdegree (s.e.)

Popularity effects

Reciprocity (s.e.)

Indegree popularity (s.e.)

Riverbank

P1: 1.68 (0.53)
P2: 2.77 (0.93)
P3: 1.33 (0.43)

-1.18 (0.60) *

0.56 (0.49)

-0.32 (0.17)*

Northvale

P1: 0.91 (0.34)
P2: 1.52 (0.52)
P3: 2.90 (1.03)

-3.97 (1.74) *

0.23 (1.18)

0.05 (0.46)

Melrose

P1: 0.39 (0.22)
P2: 1.62 (0.57)
P3: 0.98 (0.43)

-3.55 (1.36)**

1.66 (0.87)*

0.18 (0.35)*

McKinley

P1: 1.83 (0.53)
P2: 1.42 (0.45)
P3: 0.13 (0.13)

-3.74 (1.61)**

1.75 (1.18)

0.17 (0.32)

Colby

P1: 0.89 (0.33)
P2: 4.00 (1.11)
P3: 0.78 (0.34)

-3.62 (0.91)**

0.35 (0.64)

0.26 (0.13)*

56.72** - 0.11

2.25 – 20.85*

9.43 – 13.79

Fisher test (meta):
L-S χ² - R-S χ²

* p < 0.05
** p < 0.01
P1: discuss – interpret
P2: interpret – diagnose
P3: diagnose – action

The social network analyses at team level indicate that changes occur in structural interaction
patterns across the data use cycle. Although teams strongly differ in the extent to which the
role of central actors changes across the phases (i.e. indegree-popularity), similarities are
found in the likeliness to engage in (mutual) connections with colleagues (i.e.
density/outdegree and reciprocity). The general tendency is that teachers will engage in a
smaller number of ties but are interested in more reciprocated ties throughout the different data
use phases.
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Teachers’ interactive learning activities
The structural interaction patterns indicate that data use networks are rather sparse. This
provides teachers with few opportunities for interactive learning activities. Also, teachers tend
to reciprocate more ties in later phases in the data use cycle, which increases the depth of
relationships. In this section, the qualitative data are used to complement these findings by
looking into the degree of interdependency in interactive learning activities that teachers report
within their personal (ego) networks in the context of data use.
Depending on the degree of interdependency, we distinguish between co-operative activities
(i.e. storytelling, helping and sharing) and collaborative activities (i.e. joint work) to describe
teachers’ interactive learning activities. Table 7 provides an overview of the binarized results
for the network activities that teachers mentioned in all interviews.
We find that, overall, the greatest share of teachers report learning activities with regard to
their discussion network, while the smallest share report them with regard to their diagnosing
network. Generally, the number of teachers reporting learning activities in their discuss and
interpretation networks is higher than teachers providing evidence of learning activities in
diagnosing and action networks.
Discussing pupil learning outcome data is often triggered by individual teachers. Most of the
time, discussions on pupil learning outcome data are initiated due to poor performances in
class tests. In a lot of cases, the other data use phases (interpretation, diagnosis and action)
are undertaken individually by the teachers, but teachers feel frustrated about the effort they
have put into teaching the subject and feel the need to discuss pupil learning outcome data
with colleagues. In the case of interpreting pupil learning outcome data, teachers aim to share
their pupil outcomes with colleagues, and add context to it. A common example is that teachers
want to discuss pupil learning outcome data with colleagues in order to know how the pupil is
doing in other courses. This contextualisation can lead to teachers reframing their first
interpretation about the (poor) learning outcomes. In some cases, the contextualisation
teachers are looking for results in a common diagnosis of problems on the basis of pupil
learning outcome data. For example, teachers may ask colleagues whether or not test
questions were too difficult for the pupil group. In addition, the action phase of data use can
result from this type of situation. Some participants indicate that these (informal) discussions
may result in sharing strategies or making agreements to cope with problematic behaviour or
poor learning results.
Looking at the level of interdependency, the results show that most network activities on the
part of teachers are at the lowest level of interdependency (i.e. storytelling). All interviewed
teachers report at least one example of storytelling with (some of) their colleagues in the
teacher team. Storytelling appears to be a common learning activity. Given its low level of
interdependency, storytelling can occur ad hoc. For example, when a teacher starts a
storytelling conversation because he or she has just noticed that a pupil is under-achieving in
his or her course. Storytelling activities are mainly reported by teachers in their discuss and
interpret networks.
When the level of interdependency increases, fewer teachers report this type of network
activity and the learning activities are situated in later phases in the data use cycle. For
example, helping is only reported by one teacher in the discuss and diagnosis phase and by
four teachers in the action phase. This means that, of the interviewed teachers, the greatest
number asks or provides help or advice for action on the basis of pupil learning outcome data.
The most common examples of helping activities related to the action phase are related to
improving assessment practices. For example, (often language) teachers struggle with
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marking specific exercises on tests and ask colleagues for advice on how to better align their
marking across pupils and tests. Sharing and joint work activities are almost absent in the
interviewed teachers’ data use networks. Whereas two teachers report sharing activities in
their action network, only one teacher (Peter) indicates engaging in joint work for action upon
pupil learning outcome data. The few examples of sharing practices involve, for example,
sharing strategies to introduce peer assessment or to assess a particular student with learning
disorders. The joint work example refers to making arrangements on curriculum subjects that
are (not) evaluated.
Table 7: Teachers' network activities (N = 12)

Co-operation

Collaboration

Storytelling
Helping
Sharing
Joint work

Discuss
11
1
0
0

Interpret
9
0
0
0

Diagnose
3
1
0
0

Action
0
4
2
1

Illustration: the case of John in team Riverbank
The social network analysis and the qualitative analysis are complementary in terms of the
finding that data use cannot be considered a linear process, not in terms of structural
interaction patterns, nor in terms of interactive learning activities that occur in teachers’
personal networks. The core findings are that teachers’ networks change by engaging in fewer
but more intense connections with colleagues in later phases of the data use cycle. Only in the
action phase do learning activities with higher levels of interdependency than storytelling occur.
The case of John of team Riverbank is illustrative for these findings.
John’s personal networks do not change profoundly across the data use phases, but his
diagnosis and action network are slightly smaller than his discuss and interpret networks.
Whereas he reports connections with five out of 10 colleagues for discussion and interpretation
of pupil learning outcome data (i.e. Lydia, Alex, Gloria, Kelly and Kevin), the connection with
Alex is dropped when it comes to diagnosis and action. John indicates that the discussion and
interpretation of pupil learning outcome data generally takes place in daily conversations
among teachers (i.e. storytelling), for example about pupils’ lacking motivation or having a poor
attitude with regard to his course (i.e. German language). These storytelling activities also
serve John’s interpretation of (certain) pupil learning outcome data. For example, when pupils’
test scores are low, John often asks his colleagues in foreign languages whether or not they
notice the same in their courses. According to John, this helps him to interpret whether the
problem is specifically related to the German language course.
“In the beginning of the school year, the results of my pupils were very disappointing.
Remarkable compared to other years. And then I consulted my colleagues in English
language and French language, because these are also foreign languages. They hadn’t
noticed similar things yet because they were still rehearsing the curriculum of the
previous years. But for German language, there was not much to rehearse [laughs].
So I thought: ‘Then it might be the transition to the fifth grade curriculum that is difficult
for my pupils’. And my pupils confirmed this. So I slowed down the tempo of the lessons
and proposed remedial work during lunch break so that my pupils would be able to
catch up as much as possible.”
In John’s diagnosing and action networks, the level of interdependency in his interactive
learning activities is higher. John asks help or advice in both networks, for example when he
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does not have a clue as to why test results for a certain pupil group remain low (i.e. diagnosis)
or in (re)designing workable writing assignments for tests or exams (i.e. action). In his action
network, John also aims to share strategies and materials. For example, he asks colleagues
to share speaking assignments in order to create a better alignment in speaking assignments
across the language teachers. Although John is one of the most interactive teachers in the
present data set, he indicates that he almost never engages in joint work activities with
colleagues in his data use networks.
“Are there any colleagues in your network with whom you work together to talk
about your pupils’ learning outcomes and to investigate how these learning
outcomes can improve?
That is not really working together, but more informal, in the staff room. Those are
occasions when you meet each other and you can exchange information. But
consciously working together… not so much. Actually,… almost never.”

Discussion and conclusion
Although teacher interactions in the context of data use are highly valued, little is known about
similarities and changes in teacher interactions in the data use cycle of discussion,
interpretation, diagnosis and action. The combination of social network analysis and qualitative
data in this study provided insights into (1) similarities and differences in structural interaction
patterns in five Flemish teacher teams across data use phases, and (2) interactive learning
activities that are embedded in 12 teachers’ personal data use networks within the five teams.
The analysis of both research questions revealed that teachers’ networks change across the
data use phases, both in terms of structural interaction patterns and in terms of interactive
learning activities. Generally speaking, the tendency is that teachers engage in fewer but more
intense interactions with colleagues when progressing through the phases. The social network
analysis showed that teachers are likely to drop connections with colleagues and invest more
in mutual interactions. The qualitative analysis indicated that teacher interactions also become
more intense in terms of interactive learning activities. Participants’ interactions with regard to
discussion and interpretation involve learning activities of lower levels of interdependency (i.e.
storytelling). Higher levels of interdependency (i.e. helping, sharing, joint work) are reached in
teachers’ action networks.
Finding limited (mutual) interactions in teacher teams is similar to the results of the few network
studies we found in the context of data use (Hubers, 2016; Farley-Ripple & Buttram, 2014;
Keuning et al., 2016). Also, low levels of interdependency in the participating teacher teams is
not uncommon, and particularly not given the Flemish (data use) research context (Katz &
Earl, 2010; Kwakman, 2003; Little, 1990; OECD, 2014; Van Gasse et al., 2016). In Flanders,
data use is often carried out individually by teachers and Flemish teachers in general do not
intensively engage in activities that demand high degrees of interdependency with their
colleagues (OECD, 2014; Van Gasse et al., 2016).
The novelty of findings can be found in the granularity in which changes in teacher interactions
are revealed. The combination of research methods provided opportunities to expose with
significant detail how teacher interactions change across the data use cycle. Previous research
already showed that data analysing and interpretation skills are needed in the discussion and
interpretation phase and advanced pedagogical content knowledge for correct problem
diagnosis and the design of appropriate instructional change (Gummer & Mandinach, 2015;
Marsh & Farrell, 2015). This study reveals that the ‘shift’ in the type of knowledge and skills
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needed for data use diagnosis and action is accompanied by changes in teacher interactions.
Whereas some (more) colleagues may be consulted for the discussion and interpretation of
pupil learning outcome data, fewer teachers are preferred to carry out the diagnosis and action
phase with. Additionally, the interactions of teachers in the action phase are characterized by
activities of higher interdependency (i.e. helping, sharing, joint work).
For the participating teachers in this study, fewer colleagues seem convenient to interact with
for concrete and course specific problem solving or improvement (i.e. data use action) than for
discussion and interpretation of data. At the same time, when the number of teacher
interactions decreases, the teachers invest in interactions of higher interdependency. A
possible explanation can lie in the advanced pedagogical knowledge required for data use
action (Gummer & Mandinach). Although the five teacher teams share the responsibility for
the learning of one specific pupil group, the teams are composed interdisciplinary. The
qualitative data, including the case of John, indicate the likeliness that teachers search for
colleagues teaching related courses when it comes to course-specific problem solving. A
footnote in this regard is, however, that there must be additional explanations for whom is
consulted in data use. The case of John, for example, shows that not all colleagues in his
action network are language teachers. Thus, although the knowledge and skills associated
with data use action can explain the smaller and more intense networks of the participating
teachers to some extent, future research can invest in examining alternative explanations.
Unravelling teachers’ interactions by the combination of social network data and teachers
‘stories’ behind their personal networks contribute to the current literature base both
theoretically and methodologically. Not only does this study confirm that teacher interactions
change across the data use phases, in-depth insights are provided into how networks change
in terms of structure and activities. Nevertheless, some limitations remain. First of all, there are
limitations with regard to the methodological approach. For example, we investigated teacher
interactions within specific team boundaries. This implies that interactions of participating
teachers with colleagues outside these boundaries were not included. Additionally, the
combination of social network analysis and qualitative analysis required an intensive data
collection. Therefore, our sample of 5 teams is small, whereby the current findings cannot be
generalized. Future research can address both methodological issues, for example by using
an ego network approach without strict team boundaries and by investing in a greater sample
size. Another limitation is situated at theoretical level. Up to now, it remains unclear how
effective networks look like in the context of data use. The network literature generally defines
effective networks in terms of high density and reciprocity and low centralization (Moolenaar,
2012). However, it is doubtful whether this can be directly translated to data use networks,
given that the complexity of data use may lead to consultation with a few (expert) colleagues
to contribute to individual data use rather than engaging in interactions with all team members
(Cosner, 2011; Hubbard & Datnow, 2016). Additionally, discussion is still ongoing with regard
to the contribution of learning activities with low levels of interdependency (i.e. storytelling or
helping) to teachers’ professional development and classroom practice. Whereas some
studies support the value of these activities (Van Waes et al., 2016), others are more sceptical
about their impact on teacher learning (Van Gasse et al., 2016; Katz & Earl, 2010; Meirink,
Meijer, Verloop, & Bergen, 2009). Therefore, future research should aim to provide insight into
which network constellations and interactive learning activities result in thorough data
discussion, interpretation, diagnosis and action.
The kinds of activities in the different data use phases affect how teachers use their networks.
This has implications for both research and practice. To start with, teacher collaboration needs
to be approached with sufficient granularity. The current study shows that interactions among
teachers are very different depending on where they are situated in the data use cycle. For
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practitioners, awareness is needed that instructional improvement based on data requires
higher levels of interdependency. After all, this study shows no storytelling in teachers’ small
action networks. Therefore, for instructional improvement, the aim does not have to be the
involvement of all teachers. More important is setting common goals to encourage teachers’
engagement in activities of higher interdependency with (some) colleagues (Levin & Datnow,
2012). For the great number of intervention studies in the field of data use, the results imply
that intervention designs need to be well-considered with regard to teacher interactions.
Acknowledging that teachers use their network differently and engage in different learning
activities across the data use phases can support the outcomes and the sustainability of
interventions. Researchers need to think about whether it is more useful to implement rather
artificial compositions of teams or to embed interventions in existing social structures. And, in
addition, to which extent the purpose should be that all teachers are equally involved and
interact with high interdependency across the data cycle. To this end, future research on
network constellations, interactive learning activities and their effects on instructional change
is essential. Altogether, keeping in mind teachers’ natural tendency of interacting throughout
the data use cycle can take both research and practice a step further.
Teacher interactions have been valued for some time in the context of data use. This study
was a useful first step in exploring how teacher interactions change across different data use
phases. The combination of social network analysis with qualitative analysis exposed teacher
interactions with great detail. Therefore, the study shed new light on teacher interactions with
the theoretical and methodological granularity needed to do justice to the complexity of
teachers’ daily practice.
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Study 4:
Teacher interactions in taking action upon pupil learning
outcome data: A matter of attitude and self-efficacy?

72

Abstract5
Teacher interactions are highly valued in data use. Essential preconditions for teacher
interactions are teachers’ attitude and self-efficacy. However, how these factors affect the
formation of teachers interactions remains unclear. The present study uses social network
analysis to reveal the impact of teachers’ attitude and self-efficacy on their interactive
behaviour. The results from seven teacher teams show that attitude and self-efficacy are
explanatory for the extent to which teachers seek interaction with colleagues, but not for the
extent to which teachers are being consulted for data use action. The use of social network
analysis leads to deeper and more refined insights into how teacher interactions, with regard
to data use action, are formed compared to regular research methods.

Introduction
Over the years, data use has become an important topic in educational research. Adequate
analysis and interpretation of different types of data provides opportunities for teachers to learn
about and improve their classroom practice (Campbell & Levin, 2008; Carlson, Borman, &
Robinson, 2011). For teachers, in particular pupil learning outcome data are highly informative
in order to improve their practice and better facilitate pupil learning (Jimerson, 2014). As a
result, a considerable amount of research has invested in describing and exploring data use
at teacher level, and particularly teachers’ use of pupil learning outcome data. Although the
assumption rises that data use can provide important learning opportunities for teachers,
research has drawn a rather pessimistic state of the art, both with regard to the quality of data
use among teachers and to its contribution to teachers’ professional learning and the
improvement of their classroom practice (Schildkamp, Visscher, & Luyten, 2009; Van Gasse,
Vanlommel, Vanhoof, & Van Petegem, 2016).
The current state of the literature describes two major problems in teachers’ data use. The first
problem is teachers’ tendency to jump from data to improvement actions without in-depth
consideration of potential causes and alternatives for the educational problems they are facing
(Schildkamp, Poortman, & Handelzalts, 2015). This can be addressed by paying attention to
the different sub-processes that are involved in data use (Bertrand & Marsh, 2015; Ciampa &
Gallagher, 2016; Marsh & Farrell, 2015). Similar to (policy) circles of inquiry, thorough data
use has been considered as a cyclical process in which phases of discussion, interpretation,
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diagnosis and action are present (Verhaeghe, Vanhoof, Valcke, & Van Petegem, 2010). Each
of these phases requires different knowledge and skills from teachers (Datnow & Hubbard,
2016). In particular, translating diagnoses on the basis of data into appropriate improvement
actions proves to be not self-evident (Datnow & Hubbard, 2016). Yet, the action phase in data
use is crucial because it inherits the potential of data use for classroom improvement. Whereas
the first data use phases (i.e. discussion, interpretation and diagnosis) are a guide for teachers
to interrupt their initial tendency to hasty decisions, the contribution of data use to classroom
improvement largely depends on the quality of teachers’ improvement actions.
The second problem found in the literature is that individual teachers do not always possess
the knowledge and skills necessary to accomplish each of the data use phases (Datnow &
Hubbard, 2016). Discussing and interpreting data require specific data use skills, but
classroom improvement strongly depends on how effectively teachers are able to relate this
data based knowledge to pedagogical and content knowledge (Gummer & Mandinach, 2015).
Therefore, despite the thorough and adequate interpretation and diagnosis of data, the
translation of data to effective improvement actions is not guaranteed (Datnow & Hubbard,
2016). Interactions with colleagues are generally assumed to improve the quality of teachers’
data use in this regard (Hubbard, Datnow, & Pruyn, 2014). Grouping teachers’ experiences,
knowledge and skills is considered to be an effective strategy for coping with potential
individual pitfalls in data use (e.g. inadequate interpreting or analysing skills) (Bertrand &
Marsh, 2015; Hubbard et al., 2014). For example, interacting with colleagues challenges
teachers to discuss their initial explanations for poor student results and reflect upon how these
results can be attributed to their instruction (Bertrand & Marsh, 2015). The contribution of social
relationships to both the quality of the different data use phases and teachers’ individual
capacities for data use has led to teacher interactions being considered as an essential building
block for adequate data use.
Despite the value dedicated to data use interactions, relatively limited insights have been
provided into how teachers engage in social relationships in their use of pupil learning outcome
data. The difficulties for teachers to translate data-based knowledge into effective improvement
actions, and the importance of this phase for instructional improvement, make it particularly
necessary for gaining insight into how teachers apply their social environment for data use
action. In this regard, it is crucial, both to take into account the power of formal structures within
schools for one to one interactions, and the explanatory potential of individual characteristics
within these formal structures (Meredith, Van Den Noortgate, Struyve, Gielen & Kyndt, 2017;
Spillane, Hopkins & Sweet, 2015). When it comes to the use of pupil learning outcome data,
teacher attitude and self-efficacy have been identified previously as prerequisites for teacher
interactions more than other individual characteristics (Datnow, Park & Kennedy‐Lewis, 2013;
Hubbard et al., 2014; Van Gasse, Vanlommel, Vanhoof & Van Petegem, 2017). Therefore, the
current state of the literature can be supplemented by in-depth insights into how teachers’
attitude and self-efficacy guide their interactive behaviour in data use action.
In addition to the limited attempts to study teacher interactions in the context of data use,
common methods used in data use research have approached teacher interactions with
insufficient granularity (Daly, 2012). Inherent to the concept, an ‘inter-action’ is an action in
which two people are involved. This implies that the characteristics of both actors may be
explanatory for the interaction established. Therefore, to better understand teacher interaction
in the context of data use, refined methods are needed in which the information of both actors
can be combined. Social network analysis is a powerful method for exploring and explaining
teacher interaction (related to data use). It provides opportunities to investigate how the
individual characteristics of teachers (e.g., their attitude or self-efficacy) affect the extent to
which teachers seek interaction, are consulted and interact with (dis)similar others for data use
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action. However, up to now, only few data use studies have drawn upon social network
analysis. Therefore, the contribution of this study lies in both the theoretical and the
methodological aim to investigate the impact of teachers’ attitude and self-efficacy on how they
engage in interactions with colleagues to take action upon pupil learning outcome data.

Conceptual framework
Teacher interactions are considered beneficial for data use (Bertrand & Marsh, 2015). Not only
can interactions address individual difficulties when using data (e.g., problems with the
interpretation of data or the diagnosis of problems), interactions amongst teachers create
depth in the data inquiry process and provide opportunities for teachers to develop their
individual data use capacities (Ciampa & Gallagher, 2016; Hubbard et al., 2014; Van Gasse
et al., 2016). Therefore, establishing interactions amongst teachers is generally seen as of
considerable importance to teachers’ data use, particularly for the translation of data based
knowledge into data use action, which requires a complex combination of data use skills with
instructional knowledge and skills (Datnow & Hubbard, 2016; Gummer & Mandinach, 2015).
For this reason, teachers’ interactions, with regard to taking action upon pupil learning outcome
data, will be the subject of investigation in this study.

Teacher interactions
Teacher interactions will be studied by means of social network analysis. This method is based
upon social network theory, in which the central idea is that the position of actors within a
network determines their access to resources (Finnigan & Daly, 2012). In the context of data
use action, these resources can be, for example, teachers’ past experiences of instructional
interventions that worked or not worked for certain problems. Next to describing teachers’
access to colleagues’ knowledge and skills, social network analysis makes it possible to
explain interactions by means of teacher characteristics.
Inter-actions can be considered as an action (e.g. thinking out an improvement action on the
basis of pupil learning outcome data) between two teachers. Therefore, three general aspects
of teacher interactions can be explained by means of teachers’ individual characteristics (e.g.
their attitude or self-efficacy): the extent to which teachers seek interaction (i.e. sender effects),
the extent to which teachers are consulted by colleagues (i.e. receiver effects) and the extent
to which teachers head to colleagues with similar characteristics (i.e. homophily effects)
(Sweet, 2016).
Sender effects describe how teacher characteristics (e.g., their attitude or self-efficacy) affect
the number of interactions they will seek (Sweet, 2016). The calculation of the sender effect is
based upon the outdegree measure. This measure reflects the number of teachers’ outgoing
interactions or, in other words, the extent to which they seek interaction with colleagues
(Borgatti, Mehra, Brass & Labianca, 2009). For example, a positive sender effect for attitude
in this study would mean that teachers with a more positive attitude are more likely (i.e., have
a higher probability) to seek more interactions within the network (i.e., have a higher outdegree
measure).
Receiver effects describe how teacher characteristics (e.g., their attitude or self-efficacy) affect
the extent to which they are consulted by colleagues (Sweet, 2016). The indegree measure is
the basis for the calculation of the receiver effect. This measure reflects teachers’ incoming
interactions or, in other words, the number of colleagues by whom they are consulted.
Therefore, the indegree measure reflects the popularity of teachers within a network (Borgatti
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et al., 2009). For example, in this study, an example of a positive receiver effect for self-efficacy
would mean that teachers with a higher self-efficacy have a higher probability of being
consulted by colleagues in the data use action phase (i.e., have a higher indegree measure).
The last effect that can affect interactions between actors in a network is the homophily effect,
or the common phenomenon in educational networks in which actors engage in interactions
with similar others (Mc Pherson, Smith-Levin & Cook, 2001; Moolenaar, Sleegers, Karsten &
Daly, 2012). The homophily effect provides information on the (dis)similarity of teachers who
interact with each other (Sweet, 2016). In homophily effects, a general distinction can be made
between formal or structural homophily effects and effects of individual characteristics
(Meredith et al., 2017). Spillane and colleagues (2015) concluded that formal structures in
schools (e.g., grade level teams) are more important in explaining teacher interactions than
some visible individual characteristics (e.g., gender or race). On the other hand, non-visible
individual characteristics related to teachers’ knowledge and beliefs (e.g., attitude, selfefficacy) have been found to affect teacher interactions as well (Mc Pherson et al., 2001).
Therefore, teachers tend to interact with other teachers similar to themselves to a greater
extent, whereby similarity can be expressed in formal structures, as well as visible or nonvisible individual characteristics (Meredith et al., 2017). For example, in this study, a positive
self-efficacy homophily effect would mean that teachers with a similar level of self-efficacy,
with regard to the use of pupil learning outcome data, interact with each other in the data use
action phase.

Individual characteristics for the explanation of teacher interactions
Few studies have focused on factors that can explain the formation of teacher interactions in
the context of data use, in particular, by using refined methods such as social network analysis.
What is currently known is that teachers’ attitude and self-efficacy are indispensable
prerequisites for teachers’ data use, both for their individual data use and for their engagement
in social interactions in the context of data use (Datnow et al., 2013; Hubbard et al., 2014; Van
Gasse et al., 2017). However, up to now, the impact of both characteristics on teacher
interactions for data use action has remained unclear.
Teachers’ attitude towards data use
Attitude is a complex interplay between personal characteristics, standards, values, feelings,
ideas and opinions, which determines how a person behaves in a particular situation, (e.g.
data use) (Krathwohl, Bloom and Masia 1971). With regard to data use, in particular teachers’
cognitive picture of data use, or their knowledge about the subject has been used to explain
their data use (Datnow & Hubbard, 2016). The concept implies the beliefs, models, preferences
and other aspects that determine what teachers think about data use and to what extent they
believe that using data to improve their practice is valuable (Coburn & Talbert, 2006; Coburn
& Turner, 2011; Farley-Ripple & Buttram, 2015). For example, teachers with a positive attitude
towards data use are convinced that the use of data is valuable in improving teaching and
learning in schools.
Teachers’ attitude towards data use is seen as indispensable for teachers to engage in
interactions in the context of data use (Datnow et al., 2013; Young, 2006;). Interactions can be
a means of moderating a lack of knowledge and skills with regard to interpreting data.
However, according to Young (2006) and Datnow et al. (2013), only teachers with a positive
attitude towards data use will engage in interactions for school improvement. A recent study
(Van Gasse et al., 2017) confirmed the positive impact of teachers’ attitude on their
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collaboration in the context of data use by means of path analysis. However, this effect has
not yet been unravelled in a refined way, for example by means of social network analysis.
Given that attitude is a prerequisite for engaging in data use (Datnow et al., 2013; Young,
2006), the general assumption is that teachers with a more positive attitude will have a higher
chance of consulting team members or to be consulted in the context of data use (i.e., sender
and receiver effects). However, given the tendency of teachers to engage in interactions with
similar others in terms of knowledge and beliefs (Mc Pherson et al., 2001), also a positive
attitude homophily effect can be hypothesized.
Teachers’ self-efficacy with regard to data use
Self-efficacy with regard to data use is a concept that describes the way in which data users
see themselves as being capable of handling data (Bandura, 1997; Deci & Ryan, 2000;
Woolfolk, 2008). When teachers' self-efficacy is high, they will be more confident in using data
to successfully achieve their goals. As a result, they will set more ambitious goals with regard
to data use, and demonstrate more perseverance in achieving them (Bandura, 1997; Woolfolk,
2008).
According to Datnow et al. (2013), teachers’ lack of self-efficacy in terms of using data is a
hindrance when it comes to engaging in interactions in the context of data use. Believing that
one is able to use data properly is particularly more important in persuading teachers to engage
in interactions than teachers’ actual knowledge and skills in handling data (Datnow et al., 2013;
Farley-Ripple & Buttram, 2015). By means of interactions, disagreements can be overcome
and teachers can achieve deeper insights, but a positive self-efficacy is needed to initiate these
processes (Datnow et al., 2013). This may result in a positive sender effect of self-efficacy in
the context of data use.
Additionally, self-efficacy is an individual characteristic that can be important in the explanation
of why some teachers are more likely to be consulted for data use action than others because
teachers often turn to colleagues who seem (more) confident (Farley-Ripple & Buttram, 2015).
Therefore, next to support for self-efficacy as a variable that can explain teachers’ interaction
seeking behaviour (sender effect), the literature provides evidence for the assumption that
teachers’ higher self-efficacy can be a reason why some teachers in the team are more
frequently consulted than others (receiver effect).
Generally, positive sender and receiver effects for self-efficacy are indicated. However, like
attitude, self-efficacy is an individual characteristic that is part of teachers’ knowledge and
beliefs with regard to data use (Datnow & Hubbard, 2016). Therefore, additionally a homophily
effect can be assumed. Farley-Ripple & Buttram (2015) state that teachers turn to colleagues
who are more confident in data use. This would imply a negative homophily effect for selfefficacy, meaning that interactions occur more frequently between teachers who are dissimilar
in terms of their self-efficacy with regard to the use of pupil learning outcome data.

Research questions
Four research questions will guide this study. Interactions among teachers are strongly
dependent upon certain characteristics of the team (Datnow & Hubbard, 2016). Therefore, we
will start by describing the attitude and self-efficacy in teacher teams. Afterwards, we will
investigate how teacher interactions can be explained by their attitude and self-efficacy. This
results in the following research questions:
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1. How do teacher teams resemble or differ with regard to teachers’ attitude and selfefficacy with regard to the use of pupil learning outcome data?
2. How do teachers’ attitude and self-efficacy affect the extent to which they consult
colleagues for taking action on the basis of pupil learning outcome data?
3. How do teachers’ attitude and self-efficacy affects the extent to which they are
consulted for taking action on the basis of pupil learning outcome data?
4. To what extent do teachers’ interact with similar others in terms of attitude and selfefficacy with regard to taking action on the basis of pupil learning outcome data?

Method
Research context
The current study took place in secondary schools in Flanders. Compared to other countries,
the Flemish government’s perspective on data use is school improvement oriented. Standards
are defined at the end of the second and sixth grade of secondary education and schools are
autonomous in how they achieve these standards (Penninckx, Vanhoof, & Van Petegem,
2011). Central exams and the resulting public data bases or rankings of schools do not exist
(OECD, 2014). Schools themselves have full responsibility for getting insight into attaining the
Flemish standards at the end of secondary education.
The absence of standardized testing in Flanders implies that schools and teachers primarily
rely on their own data sources in order to obtain insight into pupil learning outcomes. A wide
range of data sources (e.g., tests, assignments, observations or portfolios) can be used. Given
the critique of the narrow conceptualization of pupil learning outcome data as quantitative
cognitive output indicators (Schildkamp, Rekers-Mombarg, & Harms, 2012), the context of this
study provides opportunities to broaden the conceptualization since the Flemish system does
not focus teachers’ conceptualisation of ‘data’ on cognitive output indicators. Therefore, pupil
learning outcome data in this study includes cognitive outcomes (e.g., linguistic and arithmetic
skills) as well as non-cognitive learning outcomes (e.g., attitudes, art and physical education).
The study took place in the context of a project concerning the assessment of competences
(d-pac.be). All ten schools involved in the project were asked to participate in this study. In
each school, the target population were all teachers teaching the pupil group that participated
in an assessment of writing competences in the aforementioned project; the fifth grade of an
academic track in economics and languages (16- to 17-years-olds). In Flanders, these types
of teacher teams are temporary and interdisciplinary and collectively responsible for the
learning of pupils. Two to three times a year, the teams are obliged to discuss the pupils’
learning outcomes in a formal team meeting. During the school year, these meetings serve to
discuss pupils’ learning progress. In the last team meeting of the year, team members
deliberate as to whether or not pupils will successfully complete their year.
In order to answer the present research questions, different types of data were collected. For
the first research question (i.e., how teachers’ attitude and self-efficacy with regard to the use
of pupil learning outcome data resemble or differ across teams), quantitative data of an online
survey were analysed. The other research questions were investigated by means of social
network analysis of data collected in the same online survey.
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Participants
Due to the required response rate of 80% in social network analysis, the data of three teams
were excluded for this study. The response rates of the teams that were involved in the social
network analysis are shown in Table 1. Response rates above 80% are reached in all teams
and maximum response rates (100%) in four out of seven teams. Apart from team McKinley
(13 teachers) and team Eppingswood (8 teachers), the teams generally include eleven
teachers.
Table 1: Teams' response rates (social network analysis)

Team

N

Response rate
(%)

Riverbank
Northvale
Melrose
McKinley
Colby
Easton
Eppingswood

11
11
11
13
11
11
8

100
100
83
100
100
91
88

Due to the high response rates in seven teams, accurate conclusions can be drawn on how
teachers’ attitude and self-efficacy affect their interactive behaviour. Across the teams, 762
data points ensure that some general tendencies can be revealed.

Instrument
The online survey included scales on teachers’ attitude and self-efficacy with regard to the use
of pupil learning outcome data that were validated in previous research (Van Gasse et al.,
2017). The scale questions were answered on a Likert scale, going from 1 (totally disagree) to
5 (totally agree). The attitude scale included three items (e.g. ‘I am convinced that the use of
pupil learning outcome data in schools is valuable’). The self-efficacy scale consisted of five
items (e.g. ‘I see myself as able to handle pupil learning outcome data appropriately’).
Cronbach’s alpha values of 0.83 and 0.82 indicated a good internal consistency of the attitude
and self-efficacy scale respectively.
In order to get an insight into teachers’ interactions in the context of data use, two types of
questions were included. The questionnaire distinguished between formal, obliged interactions
(i.e., the team meetings to discuss and evaluate pupils’ learning outcomes) and informal
interactions. This study focuses on the informal interactions in taking action upon pupil learning
outcome data. To this aim, colleagues of the participants were listed guided by the question
‘Which of the following colleagues do you consult to take action upon pupil learning outcome
data?’.

Analyses
The first research question was answered by means of descriptive statistics (i.e. average and
standard deviation) across the total number of participants, using SPSS 22 software. Although
these descriptive statistics were sufficient to answer the first research question, we aimed to
add insights into (variation in) these statistics across the teams that were included in the social
network analysis. To do so, we aggregated the attitude and self-efficacy scores per team.
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Additionally, participants were divided into four groups for attitude and self-efficacy separately
on the basis of the quartiles in the scale scores of the study sample (i.e., ranging from the
lowest to the highest scale scores, Q1 indicates percentiles 0 to 25; Q2 percentiles 26 to 50;
Q3 percentiles 51 to 75 and Q4 percentiles 76 to 100). This allowed us to get deeper insights
into the types of teachers per team and it was essential to include homophily effects in the
social network analysis. The division into quartiles was approached flexibly, which means that
teachers with equal scale scores were classified into the same group. This led to the groups
slightly differing in terms of the number of teachers. The division into quartiles provided a good
explanation for the variance in both the attitude and the self-efficacy scale (i.e. eta² of 0.88 and
0.91 respectively). Post-hoc analysis showed significant differences between each of the
quartiles in both the attitude and the self-efficacy scale.
To investigate the impact of attitude and self-efficacy on teacher interactions (i.e., research
questions 2, 3 and 4), a theoretical model was designed and tested for the networks of the
different teams using Exponential Random Graph Modeling (ERGM) with the ‘ergm’ package
of Statnet in R (Handcock, Hunter, Butts, Goodreau, & Morris, 2016). ERGM is a way to
analyse patterns in social networks and serves to explain specific relationships in social
networks. By means of the whole network structure, ERGM predicts the chance of particular
relations being present in the network. Thus, ERGM can also assess whether teachers’
characteristics (e.g. attitude or self-efficacy) are predictive for their interactions in networks.
An ERGM was specified, including sender effects (i.e., RQ 2), receiver effects (i.e., RQ 3) and
homophily effects (i.e., RQ 4) of attitude and self-efficacy. For each team, this model was
compared with the baseline model by means of the Akaike Information Criterion (AIC) in order
to evaluate whether our conceptual model explained the teacher interactions better than the
baseline model. A better explanation of the baseline model (i.e., AIC in the explanatory model
is higher) indicates that interactions in the network can be better explained by chance than by
the relationships our model hypothesizes. Meta-analysis was conducted using the ‘metafor’
package in R to evaluate overall effects in data use action networks across the seven teams.

Results
The result section is structured following the research questions. Therefore, we will first
describe the attitude and self-efficacy of teachers within the teacher teams. Next, we will
present the results of the ERGM analysis to clarify how teachers’ attitude and self-efficacy
affect their interactions in taking action upon pupil learning outcome data.

Attitude and self-efficacy in teacher teams
Table 2 provides an overview of the descriptive statistics for interactions, attitude and selfefficacy in each of the teams. The average degree per team provides an indication for the
average number of interactions of teachers in the teams. In other words, average degree tells
us something about teachers’ average activity with regard to interacting with colleagues to take
action upon pupil learning outcome data. Knowing that teachers can be connected up to seven
colleagues (in team Eppingswood), up to twelve colleagues (in team McKinley) and up to ten
teachers in all the other teams, we find that teachers’ interactions with colleagues remain low
across the teams. This means that teachers do not generally engage in a lot of interactions
with colleagues to take action upon pupil learning outcome data. However, there are
differences between the teams. For example, in team Eppingswood, teachers use on average
about half of their possible connections with their colleagues, which indicates that teachers in
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Eppingswood are more active than their colleagues in other teams. In team Riverbank,
teachers use on average a third of their possible connections to other teachers in the team.
The average degree in all other teams, ranging from 1.09 in team Northvale to 2.00 in team
McKinley, indicates less activity of teachers. Therefore, particularly in teams Melrose,
McKinley, Colby and Easton, teachers engage in few interactions with colleagues to take action
upon pupil learning outcome data.
With regard to teachers’ attitude, the scale scores indicate that teachers are on average
positive towards the use of pupil learning outcomes. This means that teachers perceive that
using pupil learning outcome data is valuable to achieve better teaching and learning.
However, the average scale scores per team indicate differences between teachers according
to the team they are situated in. For example, in teams Colby (av = 3.84) and Eppingswood
(av = 3.88), teachers are on average less positive about the contribution of using pupil learning
outcome data for school improvement than teachers in the other teams. This is also indicated
by the division of teachers out of those teams in the different quartiles of the attitude scale. In
teams Colby and Eppingswood, the majority of teachers (n = 9 in team Colby and n = 4 in team
Eppingswood) have attitude scores that are situated in the lowest 50% of the teacher sample
in this study. Although the average scores on the attitude scale cannot be considered as low,
it is noticeable that both teams differ from all the other teams in the average scale scores for
attitude. In all other teams, teachers are on average firmly positive (i.e., average scores above
4 on a 5 point Likert-scale) about the value of the use of pupil learning outcome data for better
teaching and learning. In particular in teams McKinley and Easton, the scale scores of the
majority of teachers (n = 9 in team McKinley and n = 8 in team Easton) are situated in the
upper 50% of the attitude scale.
Looking at the self-efficacy scale, the average team scores indicate on average firmly positive
results, ranging from 4.00 in team Eppingswood to 4.57 in team Easton on a 5 point Likert
scale. This means that teachers feel competent in using pupil learning outcome data across
the teams. However, when we look at the quartiles within the self-efficacy scale, we find some
differences between the teams. For example, in teams McKinley and Easton, the self-efficacy
score of the majority of teachers (n = 9 in team McKinley and n = 8 in team Easton) is situated
in the highest 50% in the self-efficacy scale. This means that, in these teams, more teachers
are involved who feel themselves more capable in using pupil learning outcome data compared
to other teachers in the sample. On the other hand, we find that in team Northvale, the scale
score of the majority of teachers (n = 7) is situated in the lowest 50% of the self-efficacy scale.
This implies that teachers in team Northvale feel less competent in using pupil learning
outcome data than other teachers in the sample of this study.

81

Table 2. Descriptive statistics per team

Team
Riverbank

Melrose

McKinley

Colby

Easton

Eppingswood

(N = 11)

(N = 11)

(N = 13)

(N=11)

(N = 11)

(N = 8)

3.27

1.18

2.00

1.82

1.27

3.63

Northvale
(N = 11)
1.09

Av

4.30

4.33

4.48

3.84

4.69

3.88

4.36

SD

0.76

0.62

0.70

0.72

0.34

1.06

0.66

Attitude
Quartile
1: 0 – 25%
(lowest)
2: 25% - 50%

n

2

1

2

3

0

3

2

n

3

4

2

6

3

1

4

3: 50% - 75%

n

2

2

4

2

3

1

1

4: 75% 100%
(highest)
Self-Efficacy

n

3

2

5

0

5

1

4

Av

4.34

4.24

4.40

4.23

4.57

4.00

4.21

SD

0.53

0.53

0.36

0.57

0.42

0.69

0.40

1: 0 – 25%
(lowest)
2: 25% - 50%

n

1

2

0

3

0

3

2

n

2

3

4

2

3

0

5

3: 50% - 75%

n

5

2

5

3

3

3

3

4: 75% 100%
(highest)

n

2

2

4

3

5

1

1

Average
degree
Attitude

Self-Efficacy
Quartile

Explaining teacher interactions
The research questions regarding the impact of teachers’ attitude and self-efficacy on their
interactions with regard to taking action upon pupil learning outcome data (RQ 2, 3 and 4) are
answered by means of ERGM analysis on the action networks of the different teams in this
study. The results of these ERGMs are shown in Table 3.
The ERGMs consist of an intercept, which reflects the probability that teachers in the different
teams interact with any of their colleagues for taking action upon pupil learning outcome data.
Furthermore, sender effects, receiver effects and homophily effects for attitude and selfefficacy are included.
For each of the ERGMs, the final model was compared to the baseline model in terms of AIC.
For teams Easton and Northvale, this led to the conclusion that the AIC of the baseline model
was better (i.e., lower). This means that, for these teams, we cannot conclude that attitude and
self-efficacy explain teachers’ interactions significantly better than explaining them by chance.
In all other teams, the AIC of the final ERGM improved, compared to the baseline model.
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Sender effects
Sender effects explain teachers’ outdegree measures by means of individual characteristics.
In other words, sender effects reflect whether or not deciding to consult colleagues depends
on individual characteristics. In this study, the effects of teachers’ attitude and self-efficacy on
their interaction seeking behaviour in the action phase of data use are investigated.
We find significant sender effects of teachers’ attitude in teams Riverbank, Melrose, McKinley,
Easton and Eppingswood. This means that, accept in teams Colby and Northvale, teachers’
attitude affect their consultation of colleagues for data use action to a certain extent. However,
the sender effects found for attitude across the schools are not coherent. In teams Riverbank,
McKinley and Eppingswood, the ERGMs show significantly positive sender effects for attitude.
This means that, teachers’ probability to consult colleagues for data use action increases when
they score higher on the attitude scale. Thus, being more positive about the value of the use
of pupil learning outcome data to improve teaching and learning, increases the chance to
connect with colleagues for data use action in teams Riverbank, Eppingswood and McKinley.
The opposite tendency is noticeable in teams Melrose and Easton. In these teams, the ERGMs
show significantly negative sender effects for attitude. In other words, explicating a more
positive attitude towards the use of pupil learning outcomes, decreases the probability of
teachers to be connected to colleagues for data use action in teams Melrose and Easton.
Although the sender effect for attitude is significant in five of the seven teams, the metaanalysis does not confirm a cross-team effect of attitude on consulting colleagues for data use
action because of the disparity of the effects across teams. This implies that a positive or
negative effect of attitude on teachers’ interaction seeking behaviour cannot be generalized
across the teams, but that any effect remains team-specific.
For self-efficacy, significant sender effects are found in teams Riverbank, Melrose and
Eppingswood. This means that teachers who score higher on the self-efficacy scale, have a
higher probability of engaging in interactions in the networks of Riverbank, Melrose and
Eppingswood. In other words, teachers out of these teams who indicate being more confident
about their capabilities for using pupil learning outcome data appropriately, are more likely to
seek interaction with colleagues for data use action. The positive sender effect of self-efficacy
is confirmed by the meta-analysis. This means that, across the teams in this study, it is likely
that sender effects for self-efficacy are positive. Thus, overall, the teachers in this study with
higher levels of self-efficacy have a higher probability of consulting colleagues in order to take
action upon pupil learning outcome data.
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Table 3. Results of the ERGM per team

Est. (s.e.)

Sender Effects
Attitude
SelfEfficacy
Est. (s.e.)
Est. (s.e.)

Receiver effects
Attitude
SelfEfficacy
Est. (s.e.) Est. (s.e.)

Homophily Effects
SelfAttitude
Efficacy
Est. (s.e.)
Est. (s.e.)

Riverbank

-16.65 (4.95)**

0.81 (0.40)*

1.79 (0.57)**

0.26 (0.34)

0.74 (0.49)

0.29 (0.50)

0.05 (0.62)

Melrose

- 2.26 (4.98)

-3.78 (1.25)**

4.21 (1.73)*

0.79 (1.06)

-1.22 (1.19)

-0.42 (1.26)

-0.61 (1.15)

McKinley

-15.64 (5.45)**

1.87 (0.73)*

0.44 (0.59)

0.07 (0.38)

0.71 (0.65)

-0.06 (0.46)

0.13 (0.50)

Colby

1.26 (4.49)

0.10 (0.40)

0.19 (0.52)

0.55 (0.41)

-1.48 (0.59)*

-0.28 (0.76)

-0.07 (0.64)

Easton

0.75 (8.89)

-1.95 (0.88)*

0.73 (0.88)

-0.66
(0.88)

1.39 (0.95)

-0.55 (0.83)

-0.90 (0.83)

Eppingswood

-23.51 (7.79)**

1.62 (0.60)**

2.95 (0.98)**

0.80 (0.48)

0.42 (0.62)

1.31 (0.95)

3.47 (1.58)
*

Northvale

- 2.15 (5.96)

0.00 (0.61)

-0.36 (0.99)

1.12 (0.65)

-0.83 (1.01)

0.67 (0.68)

-1.64 (1.19)

0.19 (0.29)

1.11 (0.33)***

0.41 (0.27)

0.03 (0.31)

0.14 (0.31)

-0.06 (0.33)

Intercept

Meta-analysis

*Significant at p < .05
**Significant at p < .01
***Significant at p < .001

Receiver effects
Receiver effects explain the number of incoming interactions (i.e. the extent to which they are
consulted) by means of certain teacher characteristics. In this study, the receiver effects of
teachers’ attitude and self-efficacy were included in the ERGMs.
For attitude, no significant receiver effects were found in and across the different teams. This
implies that teachers’ attitude does not explain the extent to which teachers are consulted for
data use action by colleagues. In other words, believing that the use of pupil learning outcome
data is valuable to improve (teaching) practice does not necessarily increase the probability of
being consulted for data use action.
For self-efficacy, only the ERGM in team Colby shows a significant receiver effect. This effect
is negative, which indicates that higher scores on the self-efficacy scale decrease the
probability of incoming interactions. This means that teachers being more confident about their
capabilities to use pupil learning outcome data appropriately, are less likely to be consulted for
data use action in team Colby. Given that the receiver effect for self-efficacy is only significant
in team Colby and there is disparity in other (non-significant) effects across the teams, the
meta-analysis does not confirm a positive or negative receiver effect for self-efficacy. This
means that the effect found in team Colby can be considered team dependent.
Homophily effects
Because network theory assumes that connections in teams can be explained by similarity
between actors, homophily effects for attitude and self-efficacy were included in the ERGMs
of all teams. The homophily effects indicate whether or not teachers who are connected are
situated in the same quartile on the attitude or self-efficacy scale and thus can be considered
as similar in terms of attitude or self-efficacy.
With regard to self-efficacy, we do not find significant homophily effects. This implies that
connections between teachers for action upon pupil learning outcome data are not dependent
of their (non-) similarity in terms of self-efficacy. Thus, for the present data set, no conclusions
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about heading to (dis)similar colleagues in terms of self-efficacy can be formulated for taking
action upon pupil learning outcome data.
The homophily effect for attitude is only significant in team Colby. In this team, a positive
homophily effect is determined. This means that, in team Colby, teachers whose scores on the
attitude scale are situated in the same quartile are more likely to have a connection for action
based upon pupil learning outcome data. Therefore, for data use action, there is a higher
probability for connections amongst teachers with similar opinions on the use of pupil learning
outcome data. Given that (non-) significant homophily effects of attitude are different in other
teams, the meta-analysis does not confirm any overall attitude homophily effect across the
teacher teams. Therefore, the effect in team Colby is team dependent and no conclusions can
be drawn about teachers generally interacting with similar others in terms of attitude across
the teams.

Discussion and conclusion
Teacher interactions are highly valued in the context of data use. Particularly in the action
phase of data use, which involves the complex translation from data based knowledge to
instructional actions, interactions are considered essential to achieve school- and classroom
improvement (Bertrand & Marsh, 2015; Datnow & Hubbard, 2016). Up to now, limited efforts
have been taken to describe and explain teacher interactions in taking action upon pupil
learning outcome data. And if so, the methodologies used generally did not address the
granularity of interactions in a sufficiently refined way. In this study, interactions in teacher
teams were explained by two main individual characteristics that are generally assumed to
affect teacher interactions: teachers’ attitude and self-efficacy related to data use. To do so,
we used social network analysis, a method that combines information of multiple teachers to
generate refined insights into interactions. More specifically, we investigated by means of
Exponential Random Graph Models (ERGMs) how teachers’ attitude and self-efficacy affect
the extent to which they consult colleagues (i.e., sender effect) or are consulted by colleagues
(i.e., receiver effect) for data use action. Additionally, we investigated the tendency that
teachers interact with similar others in terms of attitude and self-efficacy (i.e., homophily effect).
We first found that the participating teachers do not consult a lot of colleagues for action upon
pupil learning outcome data, but that they are generally positive about the value of using pupil
learning outcome data for school improvement and their own capabilities in doing so. The
limited network activity found in this study is in line with what is known from the few network
studies that are available in the context of data use (Farley-Ripple & Buttram, 2015; Hubers,
Moolenaar, Schildkamp, Daly, Handelzalts, & Pieters, 2017). A possible explanation for the
limited interactions despite the positive values for attitude and self-efficacy, can be that
teachers in the teams predominantly perceive data use for student learning as an individual
responsibility. Therefore, action upon pupil learning outcome data may not be the result of
interaction amongst (a significant number of) colleagues. This explanation does also find
support in previous research, stating that data use is an activity that is primarily carried out
individually and that only a limited number of colleagues is consulted when teachers
experience the need for it (Cosner, 2011; Datnow & Hubbard, 2016).
A second finding is that, in the participating teams, teachers’ attitude and self-efficacy with
regard to data use influence their interactive behaviour to some extent. Although teachers’
attitude clearly affects the number of colleagues they consult for data use action in five out of
the seven participating teams, the direction for this relationship remains ambiguous and
strongly team-dependent. Whereas in some teams, being more positive about the value of
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data use for school improvement is related to a higher probability of engaging in interactions
for data use action, in other teams the tendency is that teachers with lower scores on the
attitude scale are more involved in interactions for data use action. This finding seems
inconsequent with previous research, emphasizing the need for a positive attitude towards
data use to engage in data use interactions (Datnow et al., 2013; Van Gasse et al., 2017;
Young, 2006). This finding is important for reflection on the approach to attitude as ‘the higher
the better’ for teacher interactions in the context of data use. Given that a completely negative
attitude towards data use was almost absent amongst teachers in the participating teams, this
study does not reveal the impact of a negative attitude on teachers interactions in data use
action. The diverse attitude effects found were determined in a modest sample of teachers
with generally moderately to positive scale scores for attitude. Therefore, it is likely that
teachers’ attitude needs to be positive to a certain extent (Datnow et al., 2013; Van Gasse et
al., 2017; Young, 2006), but from that point on, a higher attitude might not necessarily imply a
higher engagement in interactions with colleagues. In other words, teachers might need a
baseline attitude to consult colleagues for data use action, but it is not a matter of course that
they will consult more colleagues when this baseline level for attitude is exceeded.
For self-efficacy, ERGMs in the networks of the participating teams show that teachers who
are more confident about their capabilities to use pupil learning outcome data consult a greater
number of colleagues for data use action. This finding can be generalized across the teams
and confirms previous research with similar findings (Datnow et al., 2013; Farley-Ripple &
Buttram, 2015; Van Gasse et al., 2017). On the other hand, a higher self-efficacy does not
necessarily make teachers in the participating teams more popular to interact with for data use
action, given that no significant receiver effects were found for self-efficacy. This does not
confirm the previous finding that teachers who seem confident in using data are more likely to
be consulted for data use interaction (Farley-Ripple & Buttram, 2015). An explanation for the
effects of self-efficacy can lie in the fact that interacting with colleagues on pupil learning
outcome data implies that teachers expose their data use practices and aspects of their
teaching. Therefore, self-confident teachers (i.e. teachers with a higher self-efficacy) might be
less reserved to do so compared to colleagues with a lower self-efficacy. However, when it
comes to being consulted, colleagues with a higher self-efficacy might not necessarily be
teachers’ first choice because this relationship might be perceived as less safe. Nevertheless,
it is remarkable that teachers interact more with colleagues when they are more confident in
using data, whereas it might be the teachers being less confident who would benefit the most.
This is a tendency that is also noticeable in help-seeking literature (Dawson, Meadows, &
Haffie, 2010). This raises questions on how to make teachers who need data use support
engage in interactions with regard to data use, or, in other words, how the proper teachers can
be reached in data use networks.
The social network approach used in this study provides valuable opportunities to unpack and
explain teacher interactions. However, the study has some limitations. A first limitation is the
limited number of teams that was included in this study. Despite its advantages over survey
research, the response ratio needed for the type of analysis in this study is quite high (80%).
Therefore, the data collection is intensive and a great sample of teams is difficult to reach.
Given the specific characteristics of each team, general conclusions across teams prove to be
not straightforward. Illustrative in this regard is the disparity in the attitude effects across teams.
A larger team sample might have revealed some more alignment in the effects, whereas in the
current sample, the effects remain very team dependent which may be due to other interacting
characteristics of the teams or teachers. In addition, in two teams (team Northvale and team
Easton), interactions were better explained by chance than by our model. This might be due
to the combination of the sparse network constellation of the networks and complex model.
For the limited information on teacher interactions, six effects included in the model might have
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been too much, considering the limited statistical power of the networks in teams Northvale
and Easton. Therefore, greater team sample sizes are needed in future research to gain
statistical power in complex model testing and to result in more straightforward findings.
Secondly, we used a whole network approach for the analysis. This means that we needed
information on all team members’ interactions within the boundaries of a specific (formal) team.
However, it is not said that the boundaries in our studies were the right ones for all the
participating teachers. For example, we used the criterion ‘teaching a specific pupil group’,
which implies that the team involved teachers who teach different subject areas. However, for
data use action, some teachers might prefer to consult colleagues who teach the same or
related subjects and thus consult colleagues out of the boundaries of this specific team. A
network approach in which the teacher is central instead of the team could address this issue
in further research.
This study unravels the impact of self-efficacy and attitude on teacher interactions to some
extent. Given that professional development in data use is becoming more central to the
research agenda (Vanhoof & Schildkamp, 2014), it is necessary that future research goes
further into depth on the learning potential of teacher interactions and teacher networks. It is
necessary to further explore why some teams are denser than others in the context of data
use and whether or not interactions with colleagues are deliberately chosen to increase the
quality of data use or teachers’ own data use competences. Therefore, the concept of data
literacy and how it is related to teachers’ attitude and self-efficacy needs to come higher on the
research agenda. Up to now, data literacy has generally been approached as an individual
characteristic. However, given the specific knowledge and skills required to accomplish each
of the phases in the data use cycle and the value of interactions to achieve this, it is valuable
to translate the concept into a team characteristic (Bertrand & Marsh, 2015; Datnow &
Hubbard, 2016; Gummer & Mandinach, 2015). How team members complement each other in
terms of data literacy and how interactions make aspects of data literacy available to
colleagues are paths that need exploration. Adequate methodologies, beyond self-perception,
are needed to describe and explore how the learning potential of teacher teams in terms of
data literacy is developed and improved.
The general contribution of this study can be found in complementing theory and methodology
in studying teacher interactions in the context of data use. For the literature of data use, this
study provides deeper insights into how teacher interactions with regard to data use action are
formed. The use of social network analysis led to refined knowledge on the role of teachers’
attitude and self-efficacy in their interactive behaviour. For example, the conclusion that
attitude and self-efficacy are explanatory for the extent to which teachers turn to colleagues
for data use action, but not for the extent to which teachers are consulted by colleagues, could
not have been drawn from survey research. Therefore, the methodology in the current study
has proved useful for further refinement in data use theory. At the same time, this study shows
how a theoretical base can deepen the research results of social network analysis as a
methodology. A lot of research into social network analysis aims to explain social structures
by, for example, formal or informal positions of teachers. Therefore, the theoretical outcomes
remain quite descriptive. This study shows that using individual characteristics (e.g., attitude
or self-efficacy) can deepen knowledge on teachers’ position within a network. In other words,
a strong conceptual base for hypothesized relations can add meaning to social network
analysis as a methodology.
This study has addressed the value that is dedicated to teacher interactions in the context of
data use by investigating the impact of attitude and self-efficacy in data use interactions. The
method of social network analysis provided us with opportunities to distinguish different types
of effects of teachers’ attitude on their interactive behaviour. Whereas we found some effects
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of attitude and self-efficacy on the extent to which teachers consult colleagues for data use
action, it remains unclear why certain teachers are more popular to consult than others. In
order to establish rich interactions in terms of knowledge sharing and creation, colleagues’
knowledge and skills should be more important than liking colleagues for turning to people. For
data use, it is essential to acknowledge the power of teacher networks and to use them
deliberately and adequately. In other words, ‘knowing who’ might be an important key when it
comes to translating data based knowledge into instructional practices that have an impact
upon the learning of students.
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Study 5:
Teacher collaboration on pupil learning outcome data: A
rich environment for professional learning?
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Abstract6
Collaboration on data use is expected to provide valuable opportunities for teachers to learn.
Therefore, the goals of this qualitative study are to provide insight both into teachers’ learning
activities (storytelling, helping, sharing, joint work) with regard to collaborative use of pupil
learning outcome data, as well as into teachers’ professional learning (new or confirmed ideas,
changed ideas of the self, consciousness, intention to change behavioural practice, turn new
or confirmed ideas into practice) from these activities. We find that teachers mainly undertake
storytelling and helping activities in terms of data use and that professional learning resulting
from these activities is limited.

Introduction
Data are becoming more and more important for teachers’ day-to-day decisions (Kerr, Marsh,
Ikemoto, Darilek, & Barney, 2006; Verhaeghe, Vanhoof, Valcke, & Van Petegem, 2010). In
particular, pupils’ cognitive and non-cognitive learning outcomes are seen as data with great
potential for teachers to develop and improve their practice (Jimerson, 2014).
Data use has been described as a cyclical process, in which phases of discussing, interpreting
and diagnosing data and taking actions follow each other (Verhaeghe et al., 2010). During this
process, interactions among team members are considered to be essential for fruitful data use
(Copland, 2003; Hubbard, Datnow, & Pruyn, 2014; Wayman, Midgley, & Stringfield, 2006).
Problems that are – at times – attributed to the individual capacity of data users might be
overcome by interacting with colleagues (Hubbard et al., 2014; Wayman et al., 2006).
Researchers expect that teachers’ interactions with colleagues on data use provide valuable
opportunities for teachers to learn, so that data use has the potential to serve as a rich
environment for teachers’ professional learning (Katz & Dack, 2014; Vanhoof & Schildkamp,
2014). This study aims to contribute to existing literature by providing insight into teachers’
professional learning in the context of data use.
Up to now, research into data use has fallen short in two areas. First, there is insufficient
evidence on the nature of teachers’ interactions on the subject of pupil learning outcomes.
Although researchers into data use have attempted to study various forms of collaboration,
such as team work or communities (Bertrand & Marsh, 2015; Hubbard et al., 2014; Wayman
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et al., 2006), little is known about the learning activities undertaken by teachers during these
interactions. Given the potential contribution of data use for teacher learning, more insight into
teachers’ learning activities with regard to discussing data, interpreting data, diagnosing data
and taking actions upon data is needed. Therefore, the first goal of this study is to describe
teachers’ learning activities with regard to teachers’ use of pupil learning outcomes.
Data use is a cyclical process in which interaction can vary depending on each phase (e.g.
more interaction in discussing than in taking action). To address this complexity, we use the
Little (1990) framework, which incorporates an individual as well as a social perspective on
teachers’ learning activities. We investigate four types of teacher learning activities that have
the potential to enhance teachers’ professional learning: daily conversations on pupil learning
outcomes (storytelling), asking for help or giving advice with regard to the use of pupil learning
outcomes (helping), sharing materials or strategies to use pupil learning outcomes (sharing)
and making arrangements or creating work groups with regard to pupil learning outcomes (joint
work) (Little, 1990; Kwakman, 2003).
Second, knowledge on teachers’ professional learning by means of data use interactions is
scarce. A major pitfall for teachers’ professional learning from data use activities is that
teachers fit data into their current thinking (Katz & Dack, 2014). Although storytelling, helping,
sharing and joint work are all activities that have been found to contribute to teachers’
professional learning (Bakkenes, Vermunt, & Wubbels, 2010; Meirink, Meijer, Verloop, &
Bergen, 2009a; Pareja Roblin & Margalef, 2013; Zwart, Wubbels, Bergen, & Bolhuis, 2007),
the extent and type of professional learning results depend on the learning activities that are
undertaken. The second goal of this study is to examine whether the learning activities that
teachers undertake result in (some types of) professional learning.
Teachers’ professional learning is studied using the Zwart et al. (2008) framework because
this framework captures professional learning at the level of cognition, attitude and behaviour.
We examine seven different types of professional learning: new ideas, conceptions or beliefs;
confirmed ideas, conceptions or beliefs; consciousness; turning new ideas into practice;
changed ideas of the self; intention to change behavioural practice; and turning confirmed
ideas into practice.
In order to expand the current knowledge base on teachers’ learning activities regarding the
use of pupil learning outcomes and teachers’ professional learning, the following research
questions are central to this study:
1. Which learning activities do teachers undertake with regard to the use of pupil learning
outcomes: storytelling, helping, sharing and/or joint work?
2. Which types of professional learning do teachers report as a result of storytelling,
helping, sharing and joint work activities with regard to pupil learning outcomes?

Context of the study
This study took place in Flanders, which has a specific context to study data use in. Compared
to other recurring countries in literature, the Flemish government takes a rather school
improvement oriented perspective with regard to data use. Whilst standards are defined at the
end of the second and sixth grade of secondary education, schools are autonomous in how
these standards are reached (the curriculum) (De Volder, 2012; Penninckx, Vanhoof & Van
Petegem, 2011). In addition, central exams are absent and no public databases or rankings of
schools are available (OECD, 2013; De Volder, 2012). Schools themselves are responsible for
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getting insight into whether or not they reach the Flemish standards at the end of secondary
education (De Volder, 2012). Thus, governmental expectations towards data use are rather
implicit and the responsibility for using data and support for data use lies with individual schools
and teachers.
The absence of standardized testing in Flanders has implications for the conceptualization of
data in this study. Schools and teachers primarily rely on their own data sources in order to get
insight into pupil learning outcomes. Given the wide range of potential data sources (e.g. tests,
assignments, observations or portfolios) and potential differences between teachers and
schools in the data sources that are used, a broad conceptualization of data is needed within
the Flemish context. Therefore, learning outcome data in this study comprise both cognitive
(i.e. linguistic and arithmetic skills) and non-cognitive outcomes (i.e. attitudes, art and physical
education), which can be both qualitative (i.e. observations) and quantitative (i.e. class tests).

Conceptual framework
To situate teachers’ learning activities and their professional learning in their broader context,
we first frame teachers’ use of pupil learning outcomes within the context of workplace learning.
Subsequently, we describe potential learning activities of teachers in regard to the use of pupil
learning outcomes and our conceptualization of teachers’ professional learning outcomes.

Teachers’ workplace learning
Teachers’ workplace learning is a comprehensive concept, which has been described from
various points of view (Bakkenes et al., 2010; Hoekstra, Brekelmans, Beijaard, & Korthagen,
2009; Levine & Marcus, 2010; Meirink et al., 2009a). Recurrent elements are that teachers’
workplace learning is situated within daily practice (Kwakman, 2003; Pareja Roblin & Margalef,
2013) and that teachers act as constructors of new knowledge, beliefs or behaviour (Meirink
et al., 2009a).
Research incorporates two major foci in investigating teachers’ workplace learning. First, the
concept can be approached as a process variable. In these studies, teacher learning is
examined as (a sequence of) learning activities that teachers undertake in the workplace
(Kwakman, 2003; Little, 1990; Zwart, Wubbels, Bolhuis, & Bergen, 2008). Although this
approach provides insights into ‘what teachers do’ in order to learn, learning results (‘what
teachers actually learn’) are not necessarily brought to the surface. Therefore, the second
approach to teachers’ workplace learning is to conceptualize it as an outcome variable. Several
studies have investigated cognitive and/or behavioural learning results of teachers in
workplace settings (Bakkenes et al., 2010; Hoekstra et al., 2009; Levine & Marcus, 2010;
Meirink et al., 2009a; Zwart et al., 2008).
Our study will distinguish between process characteristics (learning activities that take place)
and the results of learning processes (teachers’ professional learning), in order to cover the
concept of workplace learning profoundly.
Learning activities
Given that workplace learning is situated in daily practice, one cannot expect that learning
activities will be merely individual or social (Kwakman, 2003). We use the Little (1990)
framework because it incorporates both the individual and the social perspective on learning
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activities. Little (1990) categorizes learning activities depending on the (increasing) level of
interdependence between teachers: storytelling, helping, sharing and joint work.
The integration of an individual and a social perspective on learning activities in the Little (1990)
framework is particularly useful for this study since social interaction can vary depending on
the data use phase (discussing, interpreting, diagnosing, taking action). Whereas discussing
data can comprise a wide array of different social interactions, taking (instructional) action upon
data can be a merely individual process.
The first learning activity in Little’s (1990) framework is storytelling. Storytelling is a learning
activity in which teachers are nearly completely independent of each other. Due to daily
conversations with colleagues, a quick exchange of information takes place. Subsequently,
teachers are completely independent in their use of this information in practice (Little, 1990).
Storytelling provides a good illustration of daily life in schools (Katz & Earl, 2010; Meirink et al.,
2009a; Bakkenes et al., 2010). Also in the context of data use, daily conversations are reported
(Datnow, Park & Kennedy-Lewis, 2013; Bolhuis, Schildkamp & Voogt, 2016) These storytelling
activities can range from general conversations about data use to conversations about a
specific data use topic within the school.
In this study, storytelling is conceptualized as daily conversations between teachers about the
use of pupil learning outcomes in a broad sense. This means that not only specific information
concerning using learning outcomes of pupils is the subject of storytelling, but also topics
related to learning outcomes (for example, evaluation criteria that are used or actions that are
undertaken to improve pupils’ learning outcomes).
Helping is a learning activity that refers to giving or asking for help or advice and incorporates
a high level of independence (Little, 1990; Kwakman, 2003). Helping activities derive from a
question that is asked by an individual teacher, who – subsequently – decides independently
to follow or ignore the help or advice that is offered (Little, 1990). Thus, helping is not about
interfering in colleagues’ work in unwarranted ways; the initiative lies with the teacher in search
of help or advice (Katz & Earl, 2010). Due to the underlying purpose of help-seeking, this type
of activity is less open-ended for the help-seeker than storytelling activities.
Helping activities are one of the main reasons why emphasis has been laid on collaborative
data use (Datnow et al., 2013; Hubbard et al., 2014). The presence of helping activities in data
use settings can be crucial in order to tackle personal barriers with regard to data use, such as
difficulties with analysing and interpreting data or setting improvement actions (Datnow et al.,
2013; Hubbard et al., 2014; Jimerson, 2014).
Mixed results have been found on the prevalence of helping activities in schools. In some
studies, a high frequency of helping activities is reported (Katz & Earl, 2010; Katz et al., 2009;
Meirink et al., 2009a), whereas helping activities remain limited in other studies (Kwakman,
2003).
In this study, we focus on teachers’ helping activities related to the use of pupil learning
outcomes and which meet a high level of independence of teachers. This means that the only
helping activities are that studied are those which originate from a teacher’s question related
to using pupil learning outcomes in a broad sense (ranging from, for example, asking advice
on evaluating a pupil’s writing assignment to, for example, how to interpret a pupil’s test
scores).
A third learning activity is sharing, which implies the distribution of data, materials and methods,
or the open exchange of ideas and opinions (Little, 1990). The underlying goal of teachers is
to make aspects of their work accessible and expose their ideas and intentions (Katz & Earl,
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2010). Thus, teachers create a kind of ‘open access environment’ of materials and choices
and rationales that have been made. Therefore, sharing is seen as a learning activity that
incorporates a higher level of interdependence, compared with storytelling and helping (Little,
1990). Sharing activities do not imply that teachers are bound to what is shared with regard to
how they shape their daily practice (Little, 1990).
Empirical evidence has validated sharing activities, also in the context of data use. However,
there is little insight into their frequency of use, since the extent to which sharing activities are
reported differs across studies (Kwakman, 2003; Katz & Earl, 2010; Meirink et al., 2009b;
Hubers, Poortman, Schildkamp, Pieters, & Handelzalts, 2016; Bolhuis et al., 2016).
We approach sharing activities with regard to the use of pupil learning outcomes in a broad
sense. This means that, for example, ideas about how to deal with pupil learning outcomes or
materials to improve learning outcomes can all be part of sharing activities.
The last learning activity in Little’s (1990) framework is joint work, or “encounters among
teachers that rest on shared responsibility for the work of teaching”. This implies a high level
of interdependency - collective purposes that result in truly collective action, such as work
groups and agreements (Little, 1990). Felt interdependencies among teachers are few, which
is why joint work is rarely found among teachers (Kwakman, 2003; Katz & Earl, 2010; Katz et
al., 2009). Within the context of data use, indications for joint work are found, but mainly by
means of intervention studies (Hubers et al., 2016; Schildkamp et al., 2015; Cosner, 2011).
In this study, joint work is again conceptualized in a broad sense, and can, for example, include
joint work activities on the interpretation of test scores or with regard to strategies to improve
learning outcomes. In line with Little’s (1990) definition, we approach joint work as activities
with a high level of interdependency. This means that joint work among teachers derives from
shared goals and that results of joint work activities are reflected in teachers’ individual practice
(for example, arrangements on evaluation criteria that are made among teachers).
For reasons of conceptual clarity, we have strictly distinguished between storytelling, helping,
sharing and joint work in this conceptual framework. However, we assume that in real-life
situations more than one learning activity can appear at a time (for example, situations in which
storytelling as well as sharing materials appear).
Teachers’ professional learning outcomes
Professional learning outcomes of teachers’ workplace learning have generally been
conceptualized as ‘change’ in teachers’ cognition or beliefs, in teachers’ practice or behaviour
and in teachers’ attitudes (Bakkenes et al., 2010; Hoekstra et al., 2009; Katz et al., 2008;
Levine & Marcus, 2010; Meirink et al., 2009b; Zwart et al., 2007). However, teachers can also
learn about current practices that are going well. Thus, professional learning is not only about
changing, but also about finding confirmation about aspects of teachers’ cognition or beliefs,
practice or behaviour and attitudes (Bakkenes et al., 2009; Zwart et al., 2008).
We draw on the work of Zwart and colleagues (2008) to map teachers’ professional learning
to establish both changing and finding confirmation about aspects of teaching into our
conceptualization of professional learning. Zwart et al. (2008) distinguish seven types of
professional learning, which can be categorized into the three components of professional
learning mentioned earlier (see Table 3): new ideas, conceptions or beliefs; confirmed ideas,
conceptions or beliefs; changed idea of the self; intentions to change behavioural practice; turn
new ideas, conceptions or beliefs into practice; turn confirmed ideas, conceptions or beliefs
into practice; and consciousness.
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Table 3: Types of professional learning (Zwart et al., 2008)

Component of professional learning
Cognition

Practice

Attitudes

Type of professional learning (Zwart et
al., 2008)
- New ideas, conceptions or beliefs
- Confirmed ideas, conceptions or
beliefs
- Changed ideas of the self
- Turn new ideas, conceptions or
beliefs into practice
- Turn confirmed ideas, conceptions or
beliefs into changed behavioural
practice
- Intention to change behavioural
practice
- Consciousness

With regard to teachers’ cognition, Zwart et al. (2008) find that workplace learning can result
in new ideas, conceptions or beliefs. This are changes in teachers’ understanding, thinking or
mental models with regard to a certain topic or insights into problems or situations related to
this topic (Bakkenes et al., 2010; Zwart et al., 2008). Next to new ideas, conceptions or beliefs,
workplace learning can lead to the confirmation of existing ideas, conceptions or beliefs
(Bakkenes et al., 2010; Zwart et al., 2008). This means that teachers find support for specific
ideas, conceptions or beliefs they already had beforehand (Zwart et al., 2008). A last type of
professional learning related to teachers’ cognition or beliefs is a changed idea of the self.
Zwart et al. (2008) state that teachers have a certain image of themselves and of their
profession, which can be changed through workplace learning.
Next, Zwart et al. (2008) distinguish types of professional learning that are related to teachers’
practice. Teachers can become convinced of a new idea, conception or belief to such an extent
that they have already changed or plan to change their practice accordingly (Zwart et al., 2008;
Bakkenes et al., 2010). Also the confirmation of existing ideas, conceptions or beliefs can push
teachers to change or continue their current practices or the intention to do so (Zwart et al.,
2008; Bakkenes et al., 2010).
Finally, related to teachers’ attitudes, Zwart et al. (2008) name intentions to change behavioural
practices or teachers’ willingness to change as professional learning. Some learning activities
lead to teachers explicitly rejecting their current practices. Although these teachers do not
necessarily have ideas about or carry out changes in their practice, they (start to) demonstrate
willingness to change (Zwart et al., 2008). Teachers’ workplace learning can also result in
teachers adopting a more conscious attitude towards certain topics or an increased awareness
of things because they now hear, see or feel more clearly what is happening around them
(Zwart et al., 2008; Bakkenes et al., 2010).
The aforementioned types of professional learning will be used to describe ‘what teachers
learn’ from teachers’ learning activities. We will not relate each type of professional learning in
the Zwart et al. (2008) framework exclusively to the different learning activities (e.g., the impact
of storytelling on the generation of new ideas), because we aim to examine the overall
contribution of learning activities to teachers’ professional learning.
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Method
Participants
This qualitative study took place in the context of a project concerning the assessment of
pupils’ writing competences. Out of 10 participating secondary schools in the project, six were
randomly asked to participate in this study.
In each school, we focused on a particular grade-level teacher team to map teachers’ learning
activities and their professional learning. The teams are temporary and interdisciplinary
(Vangrieken, Dochy, Raes & Kyndt, 2013), and are collectively responsible for the learning of
pupils within the fifth grade of an academic track in economics and languages (16- to 17-yearolds). Two to three times a year, the teams are obliged to discuss the pupils’ learning outcomes
in a formal team meeting. During the school year, these meetings serve to discuss pupils’
learning progress. In the last team meeting of the year, team members deliberate whether or
not pupils will successfully complete their year.
We interviewed 14 teachers out of six teacher teams to examine learning activities on the basis
of the use of learning outcome data. A minimum of two teachers was interviewed within each
teacher team.
The 14 teachers varied in gender (six were male; eight were female), teaching experience (five
to 30 years) and teaching course (Dutch, English, French, German, history and chemistry).
Participation of all teachers was voluntary. An overview of the main characteristics of all
participating teachers is provided in Table 2.
Table 4: Overview of the participants

Team

Participant

Gender

A
A
B
B
B
C
C
D
D
E
E
F
F
F

AA
AB
BA
BB
BC
CA
CB
DA
DB
EA
EB
FA
FB
FC

Male
Male
Female
Male
Female
Male
Male
Female
Female
Female
Male
Female
Female
Female

Teaching
experience
10-15
10-15
0-5
10-15
15-20
15-20
5-10
+25
+25
5-10
15-20
10-15
15-20
15-20

Course(s)
Dutch
German
History
Dutch
French
History
English
Dutch
Economics
Dutch, English
Chemistry
English
Dutch
German

Interviews
We used semi-structured interviews to answer the research questions. Participants’ answers
to questions regarding which team members they consult when discussing, interpreting,
diagnosing or taking action upon pupil learning outcomes, deriving from a prior survey, formed
the starting point of our interviews.
First, we provided the teachers with an overview of the colleagues they consulted. Then, we
asked them what exactly happened in these interactions, using an open question so that
participants’ answers were not necessarily restricted to the concepts we had set forward (e.g.,
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‘What actually happens when you consult these colleagues on pupil learning outcomes? Can
you recall real-life situations?). Subsequently, we posed additional questions on the Little
(1990) framework (e.g., ‘To whom amongst your colleagues do you ask advice on pupil
learning outcomes? Can you sketch out such a situation?’).
For teachers’ professional learning results we also started with an open question (e.g., ‘What
have you learned from interacting with these colleagues on using pupil learning outcomes?’).
Subsequently, the Zwart et al. (2008) framework guided our questions (e.g., ‘Which new ideas,
conceptions or beliefs have been the result of your interactions with colleagues on the use of
pupil learning outcomes?’).
The interviews had an average duration of 45 minutes and were transcribed ad verbatim.

Coding process
After transcribing the interviews, a six-step coding process took place using Nvivo 10 software.
First, half of the interviews were coded inductively. A researcher (researcher A) provided
interview fragments with an open code, staying as close as possible to the original text (Pandit,
1996).
In step 2, the open codes were discussed with a second researcher (further: researcher B).
Both researchers evaluated the validity of the open codes. This resulted in the need to
concretize or rephrase certain codes. Subsequently, researcher A finished the open coding.
Step 3 concerned agreements between researchers A and B on the conceptual characteristics
of axial codes related to both frameworks (see Table 3).
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Table 5: Conceptual characteristics of axial codes

Learning
activities
(Little, 1990)

Axial Code
Storytelling

Helping

Sharing

Joint work

Professional
learning
results (Zwart
et al., 2008)

New ideas,
conceptions or
beliefs
Confirmed ideas,
conceptions or
beliefs
Consciousness

Intention to change
behavioural practice
Turn new ideas,
conceptions or
beliefs into practice
Turn confirmed
ideas, conceptions
or beliefs into
practice

Conceptual characteristics
- Asking/talking about learning outcomes
- Individually driven: gathering information for
own practice
- Quasi no interdependency
- Advice related to learning outcomes
- Individually driven: derives from a
need/question
- Little interdependency: need of the adviceseeker
- Distribution of materials, strategies,
information
- Driven from a collective perspective:
serving the teacher team
- Little interdependency: individual
responsibility of teachers
- Actively working together (making
arrangements, etc.)
- Driven from a collective perspective: make
the teacher team work more
efficiently/better
- High interdependency: joint work is
reflected in individual practice
- Changed understanding
- Changed thinking
- Changed picture in the mind
- Greater proof of something
- Support for an idea, conception or belief
- Awareness grown from new knowledge
- Being/acting more conscious on the basis
of new knowledge
- Reject current practice(s)
- (Plan to) change behavioural practice
because of new ideas, conceptions or
beliefs
- (Plan to) change behavioural practice
because ideas, conceptions or beliefs have
been confirmed

Subsequently, the coding process took a deductive approach. Researchers A and B
independently put open codes of seven randomly chosen interviews under the axial codes
(step 4).
In step 5 the inter-rater reliability between researcher A and researcher B on the axial coding
(headcodes) was calculated. For the learning activities framework, a substantial Cohen’s

98

kappa of 0.74 was found. For the professional learning results framework, the Cohen’s kappa
value of 0.86 was almost perfect (Sim & Wright, 2005).
Finally, disagreements between the coding of both researchers were discussed to assure
validity in the rest of the axial coding, which was finished by researcher A (step 6).

Analysing process
After finalizing the coding, analysing started by exploring general themes within the headcodes
(framework analysis) across participants (cross-case analysis). For example, ‘helping’
comprised open codes concerning ‘improving teaching and evaluation’ and ‘specific problems
in daily practice’.
Second, we binarized the qualitative data on the level of headcodes for each participant. Score
1 was given to a participant if a headcode was present in the interview, score 0 if this was not
the case. Binarization is a robust technique to get insight into the appearance of phenomena
across or within participants (Onwuegbuzie, 2003). Since all conceptual topics were
questioned in all semi-structured interviews, this technique was suitable for the present
dataset. The advantage of binarizing relative to counting citations is that it purges personal
differences of participants (e.g., talkative versus introverted participants).
Cross-case analyses were conducted, using the headcodes and sub-themes mentioned
earlier. The binarized data were used to provide insight into the occurrence of headcodes
across participants via the calculation of the relative frequencies (Onwuegbuzie, 2003). For
example, ‘storytelling’ occurred in all 14 interviews. This means that the relative frequency of
‘storytelling’ is 0.41 (14 of a total of 34 spread over the four learning activities). In theory, this
relative frequency is a value between 0 and 1, going from not occurring (0) to being the only
occurring code (1). Counting the relative frequencies of all learning activities together ends
with a total of 1. Thus, the extent of occurrence of all learning activities compared with each
other is reflected by the values (Onwuegbuzie, 2003).
Furthermore, we analysed similarities and differences between participants on the basis of the
binary coding. In this process, we started from the binary coding to explore which of the
participants behave similarly of differently in their collaborative data use.

Results
We start with describing teachers’ learning activities with regard to using pupil learning
outcomes. Afterwards, we examine teachers’ professional learning outcomes.

Learning activities
Table 6 provides an overview of the relative frequency of teachers’ storytelling, helping, sharing
and joint work with regard to the use of pupil learning outcomes, as explained in the method
section. The first letter in participants’ ID identifies the school (teacher team) and the second
letter identifies the teacher within the team. For example, participant CA is teacher A out of
school (teacher team) C.
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Table 6: Binarized results for teachers' learning activities and relative frequency

Participant ID

Storytelling
Helping
Sharing
Joint work

AA
1
1
0
1

AB
1
1
1
1

BA
1
1
0
0

BB
1
1
0
0

BC
1
0
0
0

CA
1
1
0
0

CB
1
0
0
0

DA
1
0
0
1

DB
1
1
0
0

EA
1
1
0
1

EB
1
1
0
1

FA
1
1
1
1

FB
1
1
0
0

FC
1
1
0
1

Total

Relative
frequency

14
11
2

0.41
0.32
0.06

7

0.21

34

1

Storytelling
All teachers (N = 14) report storytelling with regard to using pupil learning outcomes, which
indicates that this is a common learning activity in teacher teams. This finding is also
underpinned by the binarized interview data (Table 6), with a relative frequency of 0.41. Thus,
of all the activities in the Little (1990) framework, storytelling is most apparent in terms of using
pupil learning outcomes.
We found that two of the participating teachers (BC and CB) limit their learning activities in the
context of data use to storytelling activities. When asked what triggers their learning activities,
both teachers indicated the need to feel comfortable with people when undertaking storytelling
activities. This was confirmed by five other teachers. Only with colleagues with whom teachers
have a trusting relationship do they feel confident to tell stories related to classroom practice.
Both teachers that reported only storytelling activities indicated that their learning activities are
strongly influenced by the course that is taught by colleagues. For example, teacher BC reports
that she does not feel the need to invest in deeper forms of collaboration around pupils learning
outcomes since she is the only French teacher in the team. According to her, colleagues are
not familiar with her course, whereby helping, sharing or joint work activities would not be
meaningful.
We find that storytelling with regard to using pupil learning outcomes is triggered by individual
teachers. Most of the time, storytelling is initiated due to poor performances on class tests. For
example, several teachers indicate that it is frustrating when pupils do not achieve as expected
on tests, especially when these teachers have the feeling that they put a lot of effort into
teaching the subject. Storytelling can be initiated by these situations because teachers feel the
need to talk about them.
Storytelling regarding the use of pupil learning outcomes mostly occurs ad hoc. When teachers
notice a pupils’ poor performance on several class tests, they will consult colleagues in order
to talk about these performances. Subsequently, a conversation originates based on the
learning outcomes of the specific pupil. Teachers exchange information on how the pupil
performs in their course: they tell stories about how the pupil’s class tests are going. In most
cases, storytelling is not only about test scores as such but also about how pupils behave in
the classroom.
“The moment I notice that a pupil has difficulties, I will go chat with my colleagues in
foreign languages to find out whether or not his/her reading or listening is weak in my
colleagues’ courses as well.” [Participant A, School C]
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Teachers suggest that storytelling activities offer them opportunities to frame problems they
run into. For example, a teacher tells a colleague about a pupil who does not achieve as
expected in his/her course. His/her colleague might have the same experience or a different
one. Teachers indicate that, in both cases, knowing the experiences of colleagues is useful in
maintaining or reshaping expectations towards the specific pupil. By knowing whether or not
the experiences of colleagues are similar, teachers can assess whether a problem is only
related to the discipline they are teaching or their teaching style, or whether it might derive from
the pupil’s general cognitive ability or his/her general attitude at school.
Helping
The majority of the interviewed teachers (11 out of 14) report helping activities with regard to
using pupil learning outcomes. Helping is the second most frequently reported activity out of
the Little (1990) framework with regard to pupil learning outcomes (see Table 6). The number
of 11 interviewees reporting helping with regard to the use of pupil learning outcomes results
in a relative frequency of 0.32.
We find that for the majority of the teachers (11 out of 14), collaborative learning activities
around pupil learning outcomes are limited to storytelling and helping. As in storytelling,
teachers indicate that a trusting relationship is needed to share stories about classroom
practice and to seek help. Teacher DA is the only teacher that does not report helping activities
despite the fact that she undertakes joint work activities. According to this teacher, she does
not feel confident to discuss problems she runs into regarding pupil learning outcomes.
As with storytelling, the trigger for helping with regard to using pupil learning outcomes lies
with individual teachers. Similarly to storytelling, helping is initiated when teachers experience
a problem. For example, a language teacher tells how he imposed a book review, but that the
quality of pupils’ assignments did not meet the teacher’s expectations. This situation triggered
the teacher to search for help among colleagues, by asking critical friends to take a look at his
assignment in order to know how to improve it. The example illustrates helping situations we
find in the interview data. Helping with regard to the use of pupil learning outcomes occurs
when teachers run into problems (often disappointing learning results) with the goal of finding
a (quick) solution.
In the citations on teachers’ helping activities, we find several data sources that can trigger
helping activities. Helping activities can occur around (results of) class tests or exercises:
“You are correcting tests or assignments in the staffroom and you think, ‘How should I
mark this?’ And then you ask the advice of a colleague: ‘How would you mark this?’”
[Participant A, School F]
Helping with regard to using pupil learning outcomes is often initiated with the aim of improving
teachers’ assessment practice. For example, a teacher states that she often consults a
colleague who teaches the same course to the same grade. When she has doubts about her
pupils’ marks in assignments, she asks this colleague for advice. A lot of examples of helping
with regard to using pupil learning outcomes are similar. Teachers have doubts about the
scoring of certain exercises or (types of) errors. Subsequently, they consult colleagues in order
to solve these problems. Teachers talk less often about helping activities on the basis of class
tests or exercises with the aim of improving their teaching practice.
In conjunction with class tests and exercises, teachers’ classroom observations can be a
source of data around which helping activities occur. These cases are often about pupils’
(problematic) behaviour in the classroom. Pupils’ behaviour that is or becomes problematic in
101

teachers’ classroom practice can be a trigger for teachers to consult colleagues for help. By
telling colleagues about these situations, teachers hope that their colleagues serve them with
(quick) solutions for this behaviour.
Sharing
Only two teachers report sharing with regard to using pupil learning outcomes. Compared with
the other activities in the Little (1990) framework, evidence on sharing with regard to using
pupil learning outcomes is scarce. Sharing in relation to using pupil learning outcomes remains
practically absent, which is indicated by a relative frequency of 0.06. The small amount of
evidence on sharing activities compared with the extent to which teachers report storytelling
and helping activities is remarkable.
The few citations available lead us to presume that sharing can happen ad hoc in daily
conversations as well as in structured settings (team meetings). In the team meetings that are
reported by teachers, pupils’ scores on class tests are the subject of discussion. One teacher
for example states that during these discussions, expectations regarding the ability outcomes
of pupils at the end of the year can be made explicit. One teacher reports she also shares
strategies in the staff room. In conversations with (certain) colleagues, she talked about low
test scores and strategies she used to overcome specific problems with these low achievers.
Although it was the expectation that interview data would provide insight into why sharing
activities are limited, we do find indications of the absence of sharing activities among some
teachers. Two teachers (FB and FC) indicated that they do not feel the need to undertake
sharing activities around pupil learning outcomes. According to them, they have become
experienced teachers which implies that they have a lot of insight into materials and strategies
to improve pupils’ learning outcomes.
Our limited evidence on sharing activities compared with storytelling and helping activities
indicates that the higher degree of interdependency in sharing activities might be a hindrance
teachers to engaging in these activities. Sharing implies that teachers provide each other with
information or materials as a result of common goals. However, common goal setting and a
systematic approach to sharing activities remain absent.
Joint work
Half of the teachers (7 out of 14) report joint work with regard to using pupil learning outcomes.
Thus, compared with storytelling and helping, the number of interviewees who report joint work
with regard to using pupil learning outcomes is small (relative frequency of 0.21; Table 6).
Notable is that both learning activities with a higher degree of interdependency (sharing and
joint work) appear less frequently among teachers.
In contrast to storytelling and helping, joint work with regard to using pupil learning outcomes
primarily takes place in structured settings, such as the team meetings that are organized to
monitor and evaluate whether pupils will achieve their desired grade. Teachers explain that, at
those team meetings, particularly problematic test scores of pupils are discussed. During these
discussions, potential causes of low achievement are defined and arrangements for remedial
plans are made.
“For some pupils, we discuss how their scores can be improved. And then we discuss
whether they should receive remedial exercises during holidays or if we should provide
a remedial hour during class.” [Participant C, School B]
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At team meetings, the process of discussing test scores, diagnosing problems and making
arrangements for actions is carried out quite superficially and only in case of problematic test
scores. For example, when a teacher indicates that a pupil’s test scores remain problematic,
teachers can agree that the pupil will receive a remedial plan. However, how the remedial plan
will look remains the responsibility of the individual teacher, sometimes in dialogue with the
pupil counsellor.
The aforementioned team meetings are mandatory, which implies that joint work activities with
regard to using pupil learning outcomes are not undertaken out of teachers’ personal interest
or motivation.
Little evidence is available on joint work that takes place outside team meetings. These few
examples available mainly include making arrangements for marking tests or assignments.
Thus, as with sharing activities, it is remarkable that teachers do not tend to undertake joint
work activities with regard to using pupil learning outcomes outside the mandatory team
meetings.
The interview data provide some insight into why joint work activities around pupil learning
outcomes are limited among teachers. Three of the interviewed teachers (AA, AB, EA) that
report joint work indicate that they value collaboration around pupil learning outcomes and that
more joint work activities are required. However, according to four out of seven teachers that
do not undertake joint work activities (BA, BB, BC, FB), the tendency at school is for teachers
to solve their own problems. This is confirmed by three other teachers that do report joint work
activities (AA, DA, EB).
In sum, we find that storytelling and helping with regard to using pupil learning outcomes are
common activities among teachers. However, a limited number of teachers undertake learning
activities with a higher degree of interdependency (sharing and joint work) on a voluntary basis.

Teachers’ professional learning outcomes
Despite the general assumption that data use contributes to teachers’ professional learning,
we find little evidence of professional learning on the basis of storytelling, helping, sharing and
joint work with regard to using pupil learning outcomes. Of the seven types of professional
learning results in the Zwart et al. (2008) framework, we only found citations that can be
grouped into four types: new ideas, conceptions or beliefs; confirmed ideas, conceptions or
beliefs; consciousness; and turning new ideas, conceptions or beliefs into practice. In each
case, the reported learning outcomes are the result of teachers’ storytelling, helping, sharing
or joint work activities in the context of data use.
Given the assumption that data use provides a rich environment for professional learning, it is
remarkable that the other types of professional learning results in the framework (changed
ideas of the self; intention to change behavioural practice; and turning confirmed ideas,
conceptions or beliefs into practice) were not reported by teachers. Table 7 provides
information on the binarized results of teachers’ professional learning upon teachers’
storytelling, helping, sharing and joint work.
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Table 7: Binarized results for teachers' professional learning and relative frequency

Participant ID
AA

AB

BA

BB

BC

Total

Relative
frequency

CA

CB

DA

DB

EA

EB

FA

FB

FC

1

1

0

0

0

0

0

0

0

6

0.22

New ideas, conceptions or beliefs
1

1

1

0

1

Confirmed ideas, conceptions or beliefs
1

1

1

0

0

0

1

0

0

0

0

0

0

0

4

0.15

1

1

1

1

1

1

0

0

1

1

1

1

0

11

0.41

Consciousness
1

Turn new ideas, conceptions or beliefs into practice
1

1

1

1

0

0

0

0

0

1

0

0

0

1

6

0.22

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

27

1

Changed ideas of the self
0

0

0

Intention to change behavioural practice
0

0

0

0

0

0

Turn confirmed ideas, conceptions or beliefs into practice
0

0

0

0

0

0

0

0

0

New ideas, conceptions or beliefs
Almost half of the participants (6 out of 14) indicate that their learning activities with regard to
using pupil learning outcomes result in the growth of new ideas, conceptions or beliefs. The
relative frequency calculated is 0.22 (see Table 5), which indicates that new ideas, conceptions
or beliefs have a reasonable share in teachers’ professional learning.
New ideas, conceptions or beliefs can be general or specific within a situation. For example, a
teacher suggests that interacting with a certain colleague for him resulted in a change in
expectations towards particular pupils (specific situations).
“Sometimes there is a pupil who behaves differently during your course compared with
your colleagues’ courses. And knowing that can adjust your image of this pupil in a
positive way. I see my pupils only one hour a week and sometimes I think that a pupil
is weakly motivated. But in a different course with a different teacher, that can be
completely different.” [Participant B, School C]
With regard to general ideas, conceptions or beliefs, a teacher gave the example of test scores
that remain low in a pupil group in which he had limited teaching experience. Telling this to a
colleague, she told him his tests and assignments were too difficult bearing in mind that those
pupils had limited prior knowledge relating to his course. All this led to the teacher having
different expectations of pupils in this branch of studies in general.
Altogether, professional learning results in the form of new ideas, conceptions or beliefs
reported in the interviews are quite superficial, as illustrated in the examples above. We did
not find citations in which teachers suggested that their learning activities with regard to using
pupil learning outcomes initiated fundamental new ideas or conceptions in their daily practice.
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Confirmed ideas, conceptions or beliefs
Of the 14 interviewees, four participants report that confirmed ideas, conceptions or beliefs
resulted from their learning activities with regard to using pupil learning outcomes. This type of
professional learning has a small share in this study (relative frequency of 0.15; Table 7). Few
teachers find confirmation of existing ideas, conceptions or beliefs in storytelling, helping,
sharing and joint work.
Confirmed ideas, conceptions or beliefs can be related to teaching in general. Teachers
indicated that their learning activities sometimes confirm them in their teaching practice. For
example, a language teacher is convinced that teaching a language should incorporate a
stronger focus on language skills than pure knowledge. He says that interactions with
colleagues strengthen this conviction because his colleagues share the same opinion. Other,
more specific, confirmations of ideas, conceptions or beliefs that teachers mention contain
insights into ‘the teacher they want to be’. Several teachers suggest that interactions with
colleagues on using pupil learning outcomes give them a frame of reference for ‘the teacher
they try to be’.
“These are colleagues who are similar to me. And that has taught me about the teacher
I want to be. Like I already said, being committed to your pupils, accompanying them
in their learning process.” [Participant A, School B]
Despite the assumption built on data use research, it is remarkable to notice that teachers’
learning activities do not genuinely seem to initiate new ideas, conceptions or beliefs, nor to
confirm existing ideas, conceptions or beliefs. Thus, at cognitive level, the learning activities
found in teachers’ use of pupil learning outcomes do not make a strong contribution to
teachers’ professional learning.
Consciousness
Consciousness is the most reported type of professional learning outcome among teachers.
Over three-quarters of the participating teachers (11 out of 14) indicated that consciousness
has resulted from their learning activities with regard to using pupil learning outcomes. This
resulted in a relative frequency of 0.41 (Table 7).
Teachers suggest that storytelling, helping, sharing and joint work leads to an increased
awareness of things that are happening in their classroom practice. For example, a teacher
told the anecdote of a colleague who asked him whether or not a pupil had dyslexia.
Apparently, this pupil was making a lot of writing errors in the colleague’s course but not in this
teachers’ course. This made him aware that pupils achieve differently depending on the course
of the teacher.
Teachers also indicated that their learning activities help them to situate themselves within the
teaching team. According to one teacher, interactions made him realize that he has some
colleagues with a totally different view of teaching and learning. He gives the example of
teachers who are more severe and who assume that pupils, rather than teachers, are
responsible for low achievement.
“I learned that, beside my teaching method, other ways of teaching are possible. And
that those ways are not necessarily worse. So if colleagues come to you to ask advice,
this means that they have a problem with which they cannot cope. And those
interactions around ways of teaching are enriching.” [Participant C, School F]
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It is curious that teachers almost exclusively reported situations in which they became aware
of aspects of their teaching compared with aspects of their colleagues’ teaching. We found
only a very small amount of evidence of profound reflection upon teachers’ personal practice.
It is notable that teachers’ learning activities with regard to using pupil learning outcomes do
not seem to result in deeper awareness or consciousness of teaching, since data use implies
processes of thorough analysis and reflection. Thus, teachers’ learning activities make a
contribution to attitude level, although the extent of this contribution can be questioned.
Turn new ideas, conceptions or beliefs into practice
Six participants reported new ideas and intentions to change behavioural practice as a result
of their learning activities with regard to using pupil learning outcomes. The relative frequency
of 0.22 indicates that learning activities may introduce new ideas and intentions to change
behavioural practice to some extent (see Table 7).
We find that learning activities might serve teachers with new, general ideas and intentions to
change their behavioural practice. A teacher explains that, through talking about pupil learning
outcomes, he heard from a colleague who gave his pupils a rubric and let them evaluate their
peers’ assignments. The colleague told the teacher that the grades pupils gave each other
were similar to the grades given by the teacher and that peer assessment was a useful learning
strategy for pupils. Through this story, the teacher became convinced by the idea and tried it
himself.
Another finding is that teachers’ consciousness of their colleagues’ teaching styles leads to
teachers trying to change their own teaching practice. For example, a teacher indicates that
he is strongly knowledge-oriented, while some of his colleagues are not. Interacting with these
colleagues made him realize that he should also explicitly value (social) skills of pupils.
“A colleague of mine had low achieving pupils in second grade and she improved her
pupils’ learning results through study contracts. I remembered it and introduced them
in fourth grade when I experienced the same problem.” [Participant A, School C]
In general, the changes in practice reported by teachers take the form of quick changes or
solutions to problems. On the basis of the interviews, we cannot presume that teachers’
learning activities, with regard to using pupil learning outcomes, result in questioning
fundamental aspects of teachers’ practice and – subsequently – in (planning) to change these
aspects. This is noteworthy because data use is generally assumed to guide these processes.
Therefore, it is curious that learning activities with regard to using pupil learning outcomes have
a small contribution at practice level.

Discussion and conclusion
Over recent years, the emphasis on collaboration in data use settings has grown. Researchers
believe that teachers’ interactions with colleagues regarding data provide valuable
opportunities for teachers to learn. Up to now, little evidence has been available on teachers’
interactive learning activities during their use of pupil learning outcomes and on the types of
professional learning resulting from these activities. Therefore, a qualitative study using semistructured interviews was carried out in Flanders. We examined (1) teachers’ storytelling,
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helping, sharing and joint work with regard to teachers’ use of pupil learning outcomes and (2)
what teachers say they learn from these learning activities.
We learned that teachers in this study mainly undertake storytelling and helping activities with
regard to their collaborative use of pupil learning outcomes. Within the six teams, teachers
primarily engage in learning activities that incorporate no or little interdependency. Sharing and
joint work with regard to teachers’ use of pupil learning outcomes, learning activities that imply
a higher degree of interdependency, are rare.
A possible explanation for this finding might be that the participating teachers experience a
great sense of individual responsibility for their pupils’ learning outcomes. Thus, although
teachers consult (some of their) colleagues in order to discuss, interpret, diagnose or take
action upon pupil learning outcomes, they do not tend to feel strong interdependencies with
colleagues regarding the use of pupil learning outcomes. Therefore, sharing and joint work
might not be common learning activities with regard to the use of pupil learning outcomes
among the teacher teams studied.
The limited learning activities with a higher degree of interdependency in our teacher teams is
not uncommon in educational research (Little, 1990; Kwakman, 2003; Katz & Earl, 2010).
Moreover, with regard to Flanders, the research result confirms our assumption, since Flemish
teachers do not generally engage in activities that demand higher degrees of interdependency
with their colleagues (OECD, 2014). A limited amount of sharing and joint work among
teachers might be the result of teachers not feeling interdependent in terms of teaching and
learning (Little, 1990).
Second, we find that the participating teachers’ professional learning resulting from the studied
learning activities is limited. At cognitive level, we find evidence for new ideas, conceptions or
beliefs and confirmed ideas, conceptions or beliefs to some extent. We also find indications
that teachers (plan to) change their practice upon new ideas, conceptions or beliefs. Teachers’
learning activities contribute the most at attitudinal level. By working together, the interviewed
teachers become more conscious of pupils’ achievement and of their colleagues’ teaching
styles. However, overall, the professional learning of teachers resulting from their learning
activities regarding the use of pupil learning outcomes in the teacher teams remains limited.
There are two possible ways to explain this research finding. First, the limited impact of
teachers’ learning activities on their professional learning can be assigned to the learning
activities that are found in this study. It might be that storytelling and helping activities are not
the activities that lead teachers to professional learning, which has been raised in previous
research (Katz & Earl, 2010; Meirink et al., 2009a). Second, teachers’ limited professional
learning can be explained by the stimuli for learning activities with regard to their collaborative
use of learning outcomes. Teachers might primarily aim at support seeking in using pupil
learning outcomes collaboratively. Although support seeking can initiate storytelling and
helping, learning or practical improvement are not the underlying stimuli. Therefore, these
learning activities do not automatically initiate professional learning.
Even though data use is generally supposed to have the potential to initiate profound
professional learning, finding limited learning at teacher level is consistent with previous
research. One of the major pitfalls in data use is that data users have the tendency to search
for quick solutions in data and pass over thorough investigation of (personal) hypotheses
(Schildkamp, Poortman & Handelzalts, 2015). This thorough investigation of (personal)
hypotheses not only increases the quality of the data use process, but also creates time and
space for teachers’ professional learning (Hubers et al., 2016). Generally speaking, teachers
do not aim to question current practices by themselves (Katz & Dack, 2014). Teachers will
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rather try to fit data into their current thinking (Katz & Dack, 2014), whereby existing
assumptions are not challenged and professional learning might not be reached.
This study contributes to current data use literature in several ways. First, this study addresses
the need to approach data use as a means for teachers’ professional development (Vanhoof
& Schildkamp, 2014) and shows that the Little (1990) and the Zwart et al. (2008) frameworks
can be useful to do so. Second, contrary to the high amount of intervention studies, data use
is examined as a part of teachers’ daily life, which is crucial in order to understand the potential
of data use in general and the success and sustainability of data use interventions in various
contexts. Last, the Flemish context of the study contributes to the school improvement versus
accountability debate in the data use field since the results indicate that learning in
collaborative data use is not necessarily self-evident in a school improvement oriented context.
The methodology in this study provided a rich description of teachers’ learning activities and
professional learning results in a data use context. However, the approach used also has its
limitations. The results remained descriptive at participant level, without the data having the
potential to reveal micro-processes. To provide more insight into the relation between learning
activities and teachers’ professional learning, more micro-level research is needed (e.g.
through an intervention study). Additionally, the current methodology does not account for
which colleagues are consulted in the learning activities studied. However, one cannot look at
these activities profoundly without taking into account features of the colleague who is
consulted. The characteristics of colleagues might have implications for learning activities that
are undertaken and professional learning that is reached. Embedding social network theory
would provide opportunities to study whether or not teachers (only) consult colleagues with a
similar mindset with regard to pupil learning outcomes and the way this influences their
professional learning.
Altogether, this study draws a rather pessimistic image of learning activities in the six teacher
teams with regard to discussing, interpreting, diagnosing and taking action upon pupil learning
outcomes. Despite the interest dedicated to collaboration with regard to data use (Hubbard et
al., 2014; Wayman et al., 2006), the quality and impact of learning activities leading from this
collaboration remain unclear. Moreover, since research has shown the value of a greater
interdependency among teachers (Katz & Earl, 2010; Meirink et al., 2009a, 2009b) for
teachers’ professional learning, questions can be raised at the assumption that teachers’
collaboration on data use in any case results in profound professional learning (Katz & Dack,
2014; Vanhoof & Schildkamp, 2014). Therefore, the need arises to generate insights into
aspects of collaboration that are needed for teachers to learn. More in-depth research on
discussing, interpreting, diagnosing and taking action upon data is needed to reveal how
collaboration within these processes does or does not contribute to teachers’ professional
learning.
Additionally, the preconditions for fruitful collaboration on data use have not yet been brought
to the surface. This study indicates that interdependencies might be a part of the puzzle.
Therefore, future research should take preconditions to initiate and support interdependencies
in teacher teams into account, such as structural conditions (for example, structured time for
collaboration on using pupil learning outcomes), de-privatizing of the classroom and team-wide
goals with regard to pupil learning outcomes (Levin & Datnow, 2012; Verbiest, 2011).
The results of this study imply that teachers’ professional learning upon collaborative data use
cannot be taken for granted. As interdependencies between teachers are few, one cannot
expect that teachers automatically learn from collaborative data use. If data use is set up in
schools with the aim of professional learning, a first step could be to support teachers to go
beyond storytelling and helping activities, since sharing and joint work are thought of as
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activities that are more promising for professional learning. Since teachers do not tend to feel
these interdependencies, they should be stimulated to create them. A common goal setting
related to data use might be the key to success in schools (Levin & Datnow, 2012; Schildkamp,
Rekers-Mombarg & Harms, 2012). This is not self-evident from a teacher’s perspective.
Therefore, it is important for practitioners to explicate and formulate problems from which a
data use collaboration starts (Schildkamp et al., 2015). Working together on solving these
problems by using data might result in growing interdependencies, which might lead to an
enriching environment for teachers to learn.
There is a growing tendency in data use literature to believe that, next to pupils, teachers
themselves also benefit from attempts to use pupil learning outcomes to improve teaching.
Despite the fact that the results are not as promising as the research field would expect, this
study has provided an important first step in exposing teachers’ professional learning related
to their use of pupil learning outcomes.
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Discussion
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This dissertation contributes to our understanding of the development of data use interactions
among teachers and their impact on teachers’ professional learning. In this chapter, we first
resume the current research lacunas this dissertation aimed to address. Subsequently,
answers are formulated to the general research goals originating from these lacunas. Next, we
will summarize the main theoretical and methodological contribution of this research and reflect
on its limitations. Last but not least, we will discuss interesting directions for future research
and implications of this research for policy and practice.

The need to explore teacher collaboration in the context of data use
In recent years, data use has been increasingly emphasized in educational research and
practice. A strong belief has been established that inquiry circles involving the discussion of,
for example, pupil learning outcome data, its interpretation, diagnosis and formulation of
improvement actions are a powerful way to improve instructional practices. As such, data use
is believed to create an environment within which teachers can learn (Katz & Dack, 2014;
Schildkamp & Vanhoof, 2014).
Although individual data use is perfectly possible from a theoretical stance, the literature
emphasizes the merit of collaboration in data use. Certain hindrances with regard to perceived
prerequisites for teachers’ data use, such as teachers’ beliefs in the merit of data for school
improvement (i.e. attitude) and their perception of their capabilities to use data to improve
instructional practices (i.e. self-efficacy), are perceived to be overcome by means of teacher
collaboration (Datnow et al., 2013; Hubbard et al., 2014). Moreover, according to research,
collaboration bears large potential for the building of support, shared ideas and knowledge and
can be an important means for facilitating teachers’ data use and their professional learning in
terms of cognition and behaviour (Bertrand & Marsh, 2015; Hubers et al., 2016; Keuning et al.,
2016). As such, a lot of research has invested in investigating the use of data within a
collaborative setting, such as data teams or data use professional learning communities.
However, a limited amount of research has focused on in-depth investigations of teacher
collaboration in the context of data use. This is particularly so out of the niche of intervention
studies, in which collaborative teams are used as an intervention to support data use.
Consequently, little is known about how teachers use data in their daily practice and about the
role and the merit of collaboration in this regard. Moreover, collaboration is often used as an
umbrella concept for a variety of activities involving multiple actors. To date, conceptual clarity
in the concept has not been reached in data use research. This implies that a great lacuna has
remained regarding the characteristics of data use interactions underlying such ‘collaboration’,
which is essential to address in order to fully understand the potential of collaboration for data
use and teacher learning. For example, activities can strongly differ depending on the mutual
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commitment among teachers, which is stronger in collaborative activities and more superficial
in co-operative activities (Hammick et al., 2009). This commitment is further reflected in the
concrete learning activities among teachers, in a sense that co-operation involves learning
activities in which teachers bear high individual responsibilities (e.g. quickly exchanging
information needed for individual data use practices) whereas in collaboration teachers
develop shared responsibilities (e.g. making agreements on evaluation criteria) (Little, 1990).
Up to now, in-depth descriptions on teacher collaboration have lacked in data use research,
which has resulted in limitations to understand the value of collaboration for data use and
teacher learning.
In order to enlarge the current knowledge base on data use in general and on data use
collaboration in particular, this dissertation was built around four central research goals.
Together, these research goals aimed to generate broad understanding of the process, the
influential factors and the effects of teacher collaboration in the context of data use. As such,
greater and clearer insights into the (current) potential of data use collaboration in Flanders for
teachers’ professional learning was achieved.
A first aim was to explore the nature of teachers’ data use and its dynamics. More specifically,
this dissertation investigated how collaboration needs to be situated in teachers’ data use
activities. To this end, this dissertation unpacked teacher collaboration in a sense that teachers’
data use was explored using a continuum ranging from individual data use and co-operative
data use to collaborative data use. Moreover, interrelations between different of those types of
data use and dynamics of teachers’ data use during the inquiry circle of data discussion,
interpretation, diagnosis and action were examined.
The second goal in this dissertation was to examine learning activities in teachers’ data use.
Because the value of teacher collaboration has generally been attributed to the existence of
mutual support, knowledge sharing and knowledge creation (Bertrand & Marsh, 2015; Hubers
et al., 2016; Keuning et al., 2016), unpacking teacher collaboration implied that insights were
achieved on how interactions among teachers can be considered learning activities. As such,
a broader understanding was reached regarding the potential of teacher interactions to their
professional learning.
A third aim of this dissertation was to investigate the relations between data use collaboration
and teacher characteristics that influence data use. To this end, whether teachers’ attitude and
self-efficacy, that are assumed to serve as prerequisites for data use, also serve as drivers for
data use interactions was explored. In doing so, the insights into the effect of teachers’ attitude
and self-efficacy on their data use practices was enlarged.
The last research goal was to explore the impact of data use collaboration on teachers’
professional learning. This implies that, next to insights into which learning activities are
inherent to data use collaboration, also insights into the learning results these activities
produce were generated. This contributed our understanding regarding to the value of data
use collaboration for teacher learning at cognitive, attitudinal and behavioural level.
To address these research goals, five studies were designed drawing upon a variety of
methodological approaches. Generic analyses were combined with in-depth analyses at team
level and individual level in order to use the complementary of methods for data triangulation
and refined and in-depth research results. As a result, a combination of purely quantitative and
qualitative research design and mixed method approaches led to the main outcomes of this
dissertation. In the next sections, these main findings will be discussed with reference to the
central research goals.
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The nature of teachers’ data use and its dynamics
Studies 1, 2 and 3 provided insights into the nature of teachers’ data use and its dynamics. In
the first two studies, a distinction was made between data use practices that were purely
individual and data use practices that incorporated an interactive component. In study 1,
quantitative analyses of survey data of 1,472 teachers was used to evaluate to what extent
data use collaboration takes place among Flemish teacher and to examine the impact of such
data use collaboration on teachers’ individual data use.
Subsequently, study 2 deepened these insights by qualitative analyses of 12 teachers’
individual, co-operative and collaborative data use practices. Co-operative activities were
characterized as loose and without a common goal setting and included situations in which
teachers used data individually, yet consulted colleagues for help or more information when
required. Collaborative activities involved a different set up and were built on long-term
engagement and shared responsibilities. They included situations in which teachers use data
to tackle shared problems or to collectively determine improvement actions (Hammick et al.,
2009; Stoll et al., 2006).
Last, study 3 focused on the dynamics of data use interactions to gain insight into whether
teacher interactions can be considered as straightforward throughout the data use cycle of
inquiry. Social network analysis within five teacher teams was used to analyse how the
structural interaction patterns (i.e. the connections between teachers) in teacher teams
remained similar or changed across data use discussion, interpretation, diagnosis and action.

Teachers’ data use is mainly individual, but can also be stimulated and informed by
means of teacher interactions
The first two studies of this dissertation showed that Flemish teachers’ data use is mainly an
individual practice. Interactions in the context of data use are not common among teachers.
When data use interactions were established in these studies, their character was loose and
lacked the setting of common goals (co-operative data use). Interactions characterized by
long-term engagements and shared responsibilities (collaborative data use) were scarce.
Additionally, teachers’ individual data use and more interactive types of data use were found
to be interrelated. On the one hand, we identified a statistically significant positive relationship
between teacher collaboration in the context of data use and teachers’ use of pupil learning
outcome data. Thus, the more teachers engaged in data use collaboration, the more they
reported individual use of pupil learning outcome data. As such, collaboration was identified
as important for teachers’ individual data use. At the same time, we found that co-operative
and collaborative data use practices can be grafted on to individual data use practices.
Teachers consider data use mainly as an individual practice, in which interactions of a different
nature can be embedded. This means that teacher interactions serve both as stimuli and as
resources in teachers’ individual use of data.
Our findings on the nature of teachers’ data use extends the current knowledge base on data
use in several ways. Up to now, there was limited knowledge available on how data use is
integrated into teachers’ authentic daily practices. The insights into how data use is initiated
and how data use interactions relate to individual data use practices deepened the insights
into (and explanations for) good practices via controlled intervention settings (e.g. Ciampa &
Gallagher, 2016; Marsh, 2012; Michaud, 2016; Schildkamp et al., 2016). Moreover, they
provide a straightforward picture of teachers’ interactive behaviour that is independent from
the boundaries of the research or intervention setting.
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Moving beyond the intervention setting has additionally contributed to the conceptual
exploration of collaboration in the context of data use. Prior research was often restricted to
specific forms of collaboration (e.g. team work or communities) (e.g. Ciampa & Gallagher,
2016; Marsh, 2012; Michaud, 2016; Schildkamp et al., 2016). Conducting research in less
restricted data use contexts has provided opportunities to explore the concept of collaboration
with respect to the granularity that is inherent in the concept. As a result, a fine-grained view
on the nature of teachers’ data use and how teachers interact in the context of data use was
established.
The individual nature of teachers’ data use raises questions about the collective responsibility
teachers have for teaching and learning. Across all the studies in this dissertation, interactions
were primarily formed when teachers felt the ‘need’ for it. Teacher interactions therefore served
both as stimuli and as resources for individual data use. This implies that data use goals are
primarily shaped by individual perspectives. The first aim teachers have is to depend on
themselves. Given that the high level of individuality in teaching and learning is not data use
specific (OECD, 2013), it appears that teachers do not necessarily experience pupils’ learning
as a team goal. This issue was also raised in research of Datnow et al. (2013). Teachers
consider themselves individually responsible for pupils’ learning. Thus, teachers may use data
to improve their own instructional practice and achieve better learning outcomes, but may not
perceive their colleagues as essential partners in this process.

The nature of teachers’ data use interactions is dynamic across the data use cycle
Given that data use is not a static process, but an inquiry circle that involves phases of
discussion, interpretation, diagnosis and action, this dissertation unravelled how teacher
interactions changed across different phases of data use.
We found that teacher interactions change according to the dynamics of the data use inquiry
circle. Processes of data discussion, interpretation, diagnosis and action require different
knowledge and skills across the phases. Skills in data analysis and interpretation are needed
for discussion and interpretation of data use, while advanced pedagogical knowledge is
needed for problem diagnosis and action (Gummer & Mandinach; 2015; Marsh & Farrell,
2015). Teacher interactions follow these dynamics. Teachers tended to interact with a greater
number of colleagues when engaged in discussion and interpretation of data use. Regarding
the more advanced phases of diagnosis and action, teachers interacted with fewer colleagues
but their interactions became more intense. Collaboration, for example, was only observed
when instructional actions on pupil learning outcome data were considered.
Although the conceptualization of data use as an inquiry circle suggests that data use is a
straightforward process, it has been established that it is not. For example, there have been
examples where data use circles are interrupted, or teachers returned to previous phases
rather than progressing through the circle as described (Marsh & Farrell, 2015; Schildkamp et
al., 2016). This dissertation extends this knowledge, producing evidence that both the
sequence of phases and the interactive component within them are dynamic. A great
contribution in this regard can be found in the methodological approach used to explore teacher
interactions across the data use phases. Only a limited number of social network studies are
available in the field of data use (e.g. Farley-Ripple & Buttram, 2014; Hubers et al., 2016;
Keuning et al., 2016). Nevertheless, the method is promising when the aim is to describe and
explain teacher interactions. Social network analysis provides a fine-grained lens through
which to scrutinize teacher interactions. Using the relationship between teachers within teams
as the unit of analysis provided opportunities to extend the theoretical knowledge base. The
relational level of analysis in social network analysis enabled us to deepen knowledge on how
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teachers interact within data use in a sense that interactions decrease yet becoming more
intense throughout the data use circle of inquiry.
The dynamics found in teacher interactions emphasize the individual manner in which data
use is approached among teachers. At first sight, the dynamic character of teacher interactions
seems a logical consequence of the diverse knowledge and skills needed to accomplish each
of the data use phases. Differences in the need for support can result in different approaches
towards resolving these needs and, consequently, different patterns of interaction. However,
close scrutiny of the way interactions change clarifies the individual stance teachers take
towards data use. This dissertation shows that data use is not widely supported in schools and
in teacher teams. Individual goals determine if and how teachers consult colleagues in the
context of data use. Interactions are perceived as resources that are available but not
necessary when using pupil learning outcome data to improve instructional practices.
Therefore, teachers select the data use interactions that are of interest to them. Although a
greater number of colleagues can be convenient for data use discussion, teachers prefer to
downsize their personal data use network when acting upon pupil learning outcome data. An
explanation for this can be found in the extent to which teachers feel individually responsible
for their instructional practices. Discussing pupil learning outcome data with their colleagues
can be informative, but adapting instruction to achieve better learning is a task that teachers
might perceive to need to be address individually. As a result, the data use interactions
between teachers reveal teacher centralized, rather than team or pupil centralized, practices
in data use.

Learning activities in teachers’ data use
To increase understanding of how teacher interactions potentially contribute to professional
learning, learning activities embedded within teacher interactions were investigated in this
dissertation. We used the framework of Little (1990) to examine learning activities as this
framework addresses the interplay between individual and collective purposes in teachers’
daily practice. Little (1990) distinguishes four types of learning activity, based on how
interdependent teachers (inter)act. Ranging from lower to higher degrees of interdependency,
these activities are: storytelling, helping, sharing and joint work (Little, 1990).
Study 2 and study 5 contributed to this research goal by means of qualitative analyses of
teachers’ learning activities. These studies triangulated each other in a sense that similar
analyses were conducted on a sample of 12 and 14 teachers respectively.
In study 3, the insights on teachers’ interactive learning activities in data use were deepened
by investigating which learning activities were embedded in the structural patterns of teacher
networks. Moreover, the dynamics of data use interactions were examined in the learning
activities of teachers through the data use circle of inquiry. Qualitative analysis of the dynamics
in the learning activities of 12 teachers was conducted.

Teacher interactions are characterized by low degrees of interdependency
Throughout this dissertation, teachers’ learning activities in the context of data use were
characterized by low degrees of interdependency. Considering ‘what teachers do’ more closely
when interacting in relation to pupil learning outcome data, we found that teachers primarily
rely on themselves for data use. Teachers only consult colleagues when they feel the need to
broaden their frame of reference regarding a certain pupil (e.g. ‘how is he/she doing in your
course?’) or need help on data interpretation or diagnosis. When interactions occur among
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teachers, they are less likely to engage in activities in which they share responsibilities with
colleagues. We found that teachers will primarily engage in discussions about daily practices
to elicit extra information about pupils (storytelling). To a lesser extent, help is asked for or
offered, but sharing data, materials or strategies (sharing), or working together in groups and
making agreements (joint work), are almost absent when it comes to the use of pupil learning
outcome data.
In the field of data use, knowledge about teachers’ learning activities is limited. Although data
use is increasingly considered to be a means for professional development (Vanhoof &
Schildkamp, 2014), hardly any evidence is available on how data use contexts also function
as professional learning contexts. Some attempts have been made to explore knowledge
sharing and building (e.g. Hubers et al., 2016; Horn & Little, 2011), but these have been limited
in number. This dissertation therefore adds understanding regarding how data use contexts
do, or do not, operate as learning contexts. Specifically designed to describe teachers’ daily
life in schools, viewing learning activities through Little’s (1990) framework has provided a
useful contribution to data use research. It has proved valuable in enabling us to classify
interactions and situate data use activities within teachers’ professional learning.
Consistent with existing findings in the field of teacher learning, we found that data use
interactions among teachers are generally characterized by low levels of interdependency
(Katz & Earl, 2010; Little, 1990; Meirink et al., 2009a; Van Waes et al., 2016). If teachers do
not feel interdependent regarding how instruction towards pupils can be improved based on
learning outcome data, the question then arises as to what teachers consider the team task
towards their pupils should be. Is it about taking decisions on whether pupils have mastered
the curriculum sufficiently, or about collectively striving to provide the best learning conditions
for every pupil? Using data individually may adequately inform team decisions. For instance,
if every teacher has accurate insights into how pupils master their part of the curriculum, a
team decision will be well informed. However, it is questionable whether an individual stance
towards data use serves the goal of creating the best learning environment for every pupil.
This purpose may benefit, to a greater extent, from teachers who often share information on
pupils’ achievements and which adjustments will facilitate better learning for certain pupils. In
so doing, greater interdependency and alignment can be created in teaching approaches
towards students.

Teachers’ learning activities in data use change across the data use cycle
Aside from consideration of how the nature of teachers’ data use changes across discussion,
interpretation, diagnosis and action, a dynamic was also found in teachers’ learning activities.
This dissertation has found that, if interactions occur in data use discussion, interpretation and
diagnosis, they are characterized by lower levels of interdependency. Within the
aforementioned data use phases, teacher’s interactions serve to gain information, for example
by filtering information out of daily conversations (i.e. storytelling) or by asking for help or
advice. Higher degrees of interdependency, such as work groups or when making agreements
(i.e. joint work), were only found when the aim of teachers was to change instruction based on
pupil learning outcome data (i.e. data use action).
This dissertation demonstrates the value of the data use cycle when considering how data use
results in learning activities. Although the data use cycle is common in research on data use,
not many studies have, to our knowledge, examined how learning activities change across the
cycle. Nevertheless, the data use cycle has often been used to support teacher learning in the
context of data use (Schildkamp et al., 2016). Therefore, the knowledge that different data use
phases initiate different interactive learning activities deepens the existing knowledge base on
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data use. The finding highlights the importance of taking into consideration teachers’ progress
through the data use phases when the aim is to understand why teachers do (not) learn in data
use circles of inquiry. Moreover, learning activities cannot be considered straightforward
across the data use phases. Conversely, knowing that teachers’ learning activities differ
according to specific data use phases implies that the data use cycle is an important framework
within which to examine teacher learning.
When interactions occur in the data use action phase, teachers exhibit greater
interdependency than they do in the other phases. A possible explanation lies in the nature of
data use action. This phase requires mastery of complex knowledge and skills (Gummer &
Mandinach, 2015). Consequently, greater interdependence may result in better improvement
actions. It may be the data use phase that is therefore most fruitful in terms of teachers
involving colleagues to share and build complex knowledge. On the other hand, designing
instructional adaptions based on pupil learning outcome data is a task that highly affects
teachers’ practice. Bearing in mind the high degree of individuality in teachers’ data use, it is
not surprising that interactions in data use action are few. However, if interactions are involved
in this data use phase, these appear more intense, and teachers are more interdependent.
The colleagues that are involved in these processes share responsibility for the way in which
their joint actions contribute to pupils’ learning. Their mutual task transcends the level of
awareness of the way pupils achieve, and involves collaborating to adjust instructional
practices to affect pupils’ learning positively.

The impact of teacher characteristics on teacher interactions
The third research goal was to gain insight into how teacher characteristics affect teachers’
data use, and, more specifically, the interactive nature of such data use. Because teachers’
attitude and their self-efficacy regarding data use are considered as prerequisites for
interactive data use (Datnow et al., 2013; Hubbard et al., 2014), this dissertation has focused
on the interplay between these characteristics and teachers’ data use interactions.
In study 1, the impact of teachers’ attitude and self-efficacy on their data use was examined
by means of Structural Equation Modelling (SEM) on a data set of 1,472 teachers. This
analysis was used to investigate the interrelation between attitude and self-efficacy and both
teachers’ individual data use and their data use collaboration.
Subsequently, study 4 aimed to deepen these research results. Using social network data of
7 teacher teams, Exponential Random Graphs Models (ERGM) were used to investigate how
teachers’ attitude and self-efficacy affect teachers interaction seeking behaviour, the extent to
which they are consulted and the extent to which they interact with similar others in data use
action networks.

Perceiving the merit of data use does primarily affect data use of an interactive nature
This dissertation focused on the cognitive component of attitude (i.e. believing in the merits of
data use for instructional improvement) rather than the affective component (i.e. enjoying the
use of pupil learning outcome data). Our analyses revealed that the perceived value of data
use affects teachers’ data use, but only its interactive nature. This means that teachers’ attitude
does not matter in terms of the extent to which teachers use data individually, but is related to
if and how teachers interact in the context of data use. A positive attitude towards data use, or
believing that data use is important to achieve better learning among pupils, is essential for
engagement in collegial interactions. However, in terms of a positive baseline attitude, higher
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levels of positive attitude do not explain teachers’ interaction seeking behaviour in a
straightforward manner. This means that, once a positive attitude is established among
teachers, teachers’ data use interactions will be influenced by other factors than their attitude.
Various research studies on data use have identified teachers’ attitudes as an important
prerequisite for data use in schools (Datnow & Hubbard, 2016; Schildkamp & Kuiper, 2010;
Verhaeghe et al., 2010). Using advanced methodological approaches, this dissertation
exposed in detail how teachers’ attitude affects data use processes. The finding that attitudes
affect teacher interactions in data use, but not necessarily teachers’ individual data use, refines
current knowledge on the impact of teachers’ attitude on data use. It implies the need to rethink
teachers’ attitude as a prerequisite for data use. Instead of explaining if teachers use data,
teachers’ attitude appears to be more important in terms of how teachers use data.
Furthermore, the role of attitude in teachers’ individual data use becomes insignificant when
compared to how attitude is related to data use interactions. This means that teacher
interactions are more important in facilitating data use than teachers’ attitude. Additionally,
given this refinement of the role of attitude in teachers’ data use, our results add nuance to the
idea that the greatest contribution to teachers’ data use lies in the highest levels of positive
attitude (Datnow et al., 2013; Van Gasse et al., 2015; Vanhoof et al., 2014). We found that
differences between positive and extremely positive stances towards data use do not result in
straightforward conclusions regarding the impact of attitude on interactive behaviour. This
knowledge adds to the current literature base in that, when a certain level of attitude is reached,
other factors will become more important in determining teachers’ interactive behaviour.
These findings can be attributed to the purposes of teachers’ data use. Data use can derive
from both accountability and school improvement purposes. For example, teachers may use
pupil learning outcome data to justify their decisions. In this instance, data is used from an
accountability perspective and a positive attitude towards its use may not exert any notable
influence. In such contexts, how teachers think about data use may not be so important given
that, from an accountability perspective, data will be used anyway and not (exclusively) to
improve instructional practices. In contrast, from a school improvement perspective, data are
used to improve teaching and learning. This type of data use will only originate from the belief
that data use provides opportunities to improve instructional practices (i.e. a positive attitude
towards data use). When school improvement is the ultimate purpose of data use, teachers
will be less likely to perceive data use as an individual practice. For instance, with a learningoriented focus, teachers will be expected to interact more with colleagues and exploit
opportunities to use data in a way that can make a difference to pupils. Although accountability
and school improvement perspectives can be distinguished conceptually, teachers are not
necessarily characterized by one or the other (Van Gasse, Vanhoof, & de Vos, 2015; Vanhoof
et al., 2014). Depending on contextual factors (e.g. an upcoming school inspection), teachers
may switch between both perspectives or one may become more important than the other.
Therefore, it is likely that the impact of teachers’ attitude will not be the same for different types
of data use.

Feeling competent in using data stimulates individual data use and interaction seeking
behaviour
Unlike the diverse impact of attitude on teachers’ data use, this dissertation found that selfefficacy is an important prerequisite for all types of data use, both individual and interactive.
Thus, the more teachers feel competent in using data, the more they will engage in individual
data use and the more likely they are to consult colleagues. On the other hand, self-efficacy is
not a significant explanatory factor in terms of the extent to which certain teachers are
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consulted regarding data use. In other words, feeling competent in data use does not
necessarily mean that one becomes a more ‘popular’ partner.
Although a link between teachers’ self-efficacy and various types of data use (i.e. individual
and more interactive types) is suggested in the literature on data use (Datnow et al., 2013;
Hubbard et al., 2014; Jimerson, 2014), it has rarely been confirmed statistically. In determining
how self-efficacy affects individual and interactive types of data use, this dissertation moves
the field forward in several ways. First, we found that teachers’ self-efficacy is a prerequisite
for data use, which statistically confirms the hypothesized link between self-efficacy and data
use (Datnow et al., 2013; Vanhoof et al., 2014). Alongside statistical confirmation of the need
for positive self-efficacy regarding individual and interactive data use, our research revealed
how self-efficacy affects the formation of interactions among teachers. The role of self-efficacy
cannot be delimited to that of a prerequisite as this teacher characteristic also appears to
explain how data use interactions are formed. Although a certain level of self-efficacy is needed
to engage in individual data use, we found that the teachers who feel most competent in using
data are the ones who engage in data use interactions. Unlike teachers’ attitude, our analyses
did not show that the effect of self-efficacy varies according to level. This means that the more
competent teachers feel in using data, the more data use can be characterized by extensive
interaction seeking behaviour.
Given that research on data use has considered teacher interactions to be an important factor
supporting teachers’ data use, the finding that higher levels of self-efficacy are needed to
engage in data use interactions is remarkable. It implies that teachers who already feel quite
confident may be the teachers that are better supported in data use compared to teachers with
lower levels of self-efficacy. It appears that teachers who need less support may therefore
receive the most. Lower levels of self-efficacy may be a barrier, not just to engaging in
individual data use, but also to engaging in data use interactions. It may be that teachers who
feel less confident in using data may not want to be confronted with teachers whom they
assume possess better data use knowledge and skills. After all, not knowing how to use data
adequately may be perceived as a shortcoming in teachers’ own knowledge and skills. This
would not only explain why teachers with lower levels of self-efficacy do not engage in teacher
interactions but also why teachers with higher levels of self-efficacy are not necessarily those
who are most popular to interact with. Although these teachers may be useful partners for the
purposes of support, colleagues may, to some extent, fear a confrontation with better-skilled
colleagues in relation to data use.

The impact of interactions on teachers’ professional learning
The fourth research goal of this dissertation was to generate insights into the impact of data
use interactions on teachers’ professional learning. In study 5, the Zwart et al. (2008)
framework was used to distinguish learning outcomes at the level of cognition (e.g. new or
confirmed ideas, opinions or beliefs), attitude (e.g. increased consciousness) and educational
practices (e.g. turning new or confirmed ideas into practice). Interview data of 14 teachers
served to examine which types of professional learning outcomes were reported by teachers
as a result of their data use interactions.

Teachers professional learning is limited and generally situated at the level of attitudes
Although we found some indications of professional learning, it appeared that professional
learning based on data use interactions remains limited and is mostly situated at attitudinal
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level. The results of interacting around pupil learning outcome data can be primarily found in a
higher level of consciousness regarding pupils’ achievement and colleagues’ teaching
approaches.
Although the merits of collaboration for teacher learning in the context of data use have been
repeatedly emphasized in the literature (Katz & Dack, 2014; Vanhoof & Schildkamp, 2014),
few attempts have been made to relate teacher interactions to professional learning in the
context of data use (e.g. Hubers et al., 2016; Bolhuis et al., 2016; Ciampa & Gallagher, 2016).
Given that data use research has mainly focused on describing and explaining best practices,
we contributed to the literature base through the tentative introduction of an effect variable (i.e.
teachers’ professional learning). Currently, the relevant literature has mainly focused on
describing data use processes rather than relating good practices to specific outcomes. This
dissertation has taken a step forward in this regard by investigating the assumption that data
use has the potential to create an effective learning environment for teachers. Moreover,
determining the effects of certain (data use) processes is crucial in providing sufficient
contextualization and deeper understanding of the pure description of data use. Ascertaining
whether data use resulted in better decisions, better instructional practices or changes in
teachers’ knowledge, skills or attitudes, is essential in identifying and obtaining greater insight
into best practices in data use.
This dissertation revealed that teachers take an individual stance towards data use.
Interactions take place to serve individual purposes rather than collective goals. The
professional learning that originates out of this type of interaction appears to be limited.
Explanations for teachers’ learning outcomes need to be sought in their interactive behaviour.
Although we have not gained insight into teachers’ goals regarding interactions, the different
studies conducted in this dissertation suggest that interactions primarily function to shape
individual data use. Therefore, the question arises as to which colleagues teachers choose to
interact with to use pupil learning outcome data. From an individual perspective, interactions
can originate from a desire to search for confirmation in colleagues’ opinions or from a desire
to search for contrasting ideas to broaden their own point of view. Our assumption, based on
the different studies, is that the teachers who participated in this dissertation mainly interact
with colleagues who share similar ideas or opinions. Teachers may therefore be exposed to
confirmation of their own ideas rather than what is termed constructive conflicts (i.e. learning
from opposing or contrasting ideas or opinions) (Van den Bossche, Gijselaers, Segers, Woltjer,
& Kirschner, 2011). Consequently, professional learning may be not as far-reaching as when
teachers are engaged in interactions with colleagues with different ideas or opinions about
teaching and learning.
A broader question concerns what teachers are expected to learn in interactive data use
contexts and how ‘teacher learning’ can be defined. Data use originated from the idea that
better informed instructional decisions would result in better learning for students (Campbell &
Levin, 2009; Carlson, Borman, & Robinson, 2011). Thus, learning can be approached broader
than merely creating new knowledge, confirming personal opinions or gaining new insights into
teaching and learning. It can also be about putting already acquired knowledge into practice
more effectively. For example, when a student struggles with mathematics, the solution in
terms of remedial actions may lie in the mathematics teacher’s content knowledge. However,
it may be that the teacher will only decide on the appropriate remedial actions after an in-depth
analysis of errors on a diagnostic test, or after discussion on appropriate remedial actions with
a colleague. To the teacher in question, it will not feel like the process resulted in learning. The
contribution does not lie in acquiring new knowledge, but in a more efficient use of already
existing knowledge. Thus, when asking teachers what data use interactions produce in terms
of professional learning, teachers’ answers may appear disappointing. However, using already
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acquired knowledge more effectively can also be considered learning but may not come to
surface as learning in teachers’ perceptions.

Theoretical and methodological takeaways
This dissertation combined different theoretical and methodological approaches to formulate
answers to the different research goals. This has resulted in both theoretical and
methodological contributions of the work. In the following sections, the central theoretical and
methodological lessons learned will be summarized.

Data use collaboration: its conceptualization and value
In this dissertation, a lot of effort was made to achieve conceptual clarity in what is meant by
‘data use collaboration’, regardless of different collaborative constellations that may occur. This
dissertation learned us about the occurrence of different types of data use interactions, that
can be classified based on different levels of interdependence inherent to the data use
activities. The true ‘data use collaboration’ in this regard only refers to the type of interaction
that incorporates activities in which teachers strongly depend on each other for success. Such
activities are the result of common goals among teachers and great involvement, as reflected
in, for example, making agreements on changes in instructional practices. The variety in data
use interactions determined resulted in a changing terminology to achieve more accurate
descriptions and move away from ‘collaboration’ as a container concept. After all, appropriate
naming of the concepts under examination is essential to reach deeper understanding of the
processes observed. Therefore, a first takeaway for the field of data use is to strive to clear
and accurate terminology when it comes to data use interactions.
Next to elaborating on what collaboration is in a data use context, this dissertation aimed to
determine how such collaboration is established. In this regard, this dissertation showed that
nuance is needed when investigating ‘data use collaboration’. The idea that putting teachers
together will result in collaboration is somewhat simplistic. We learned that teachers will
interact to a certain point, but that collaboration is easier said than done. This work illustrated
teachers’ strong individual drive in interactions, whereby the level of collaboration was hardly
reached. The common goals and long-term engagement inherent to the concept were often
absent in data use interactions and shared responsibilities were barely established.
As a result, caution is needed when approaching interactive data use settings as ‘professional
learning communities’, as they are often called in data use research (e.g. Bolhuis et al;, 2016;
Farley-Ripple & Buttram, 2014). The main characteristic of such communities is their goal to
share experiences and instructional practices in order to learn together, improve instruction
and achieve better learning among pupils (Stoll et al., 2006). In other words, the central idea
in such communities is active knowledge sharing and building around a certain topic (e.g. data
use). However, this dissertation indicates that it is not likely that teachers’ data use interactions
are initiated from such common goals and striving to knowledge sharing and building.
Moreover, formalizing such professional learning communities in data use passes that teacher
interactions may not derive from collective responsibilities and perspectives on education. As
a result, a learning of this dissertation is that the interactions established in such formal
constellations may not be by definition considered the ones that are qualitative or sustainable
to establish a data use professional learning community.
Our considerations regarding what collaboration is and how collaboration is established result
in reflections on the value of data use interactions. This dissertation illustrates that the
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examined data use interactions of teachers bear limited value for their professional learning.
Therefore, the strong emphasis on teacher interactions in data use may need some more
nuance or some reframing. When the interactions established do not involve strong
interdependent activities, as in true collaboration, it is questionable whether the added value
needs to be sought in terms of teacher learning. However, this does not imply that such
interactions are inefficient when it comes to achieving effective data use. After all, the merit of
data use interactions does not solely lie in their potential for support or teacher learning, but
also in the triangulation of interpretations and analyses of data. This implies that, although
teacher interactions may not be as valuable as expected for professional learning, they remain
essential in creating a more objective framework for decision-making. Considering that this is
the starting point out of which data use originated (Johnson, 1997; Kerr et al., 2006), data use
interactions need to be primarily emphasized because of their contribution to objectifying and
their potential for more valid decisions.

The role of teacher interactions and defining professional learning
This dissertation largely invested in closely examining how interactions between teachers are
formed and their role in teachers’ professional learning. A major lesson in this regard is that,
although interactions may be necessary for learning and may provide indications for learning,
caution is needed in considering interactions as learning. This dissertation indicates that the
formation of certain relations among teachers, does not necessarily imply that these
interactions contribute to teacher learning. Moreover, determining relations in itself does not
inform us sufficiently on the resources that flow through these interactions to directly relate
interactions to learning. The social position of actors within networks does inform us on their
access to resources and their potential for learning but not on teacher learning in itself
(Mohrman et al., 2003). Therefore, from a theoretical stance, social network theory provides a
valuable lens to look at teachers’ potential for learning, but needs to be complemented by
additional frameworks to look into the activities within or the resources running through the
relations established.
Next to looking into teacher interactions, this dissertation related these interactions to teachers’
professional learning. And although a particular framework was selected for ‘professional
learning’ in a data use context (i.e. Zwart et al., 2008), this dissertation shows that approaches
to ‘learning’ may need to be stronger contextualised. The cause of finding limited merit of data
use interactions for teachers’ professional learning, may not lie in the (absent) merit of
interactions, but in what is deemed to constitute ‘learning’. Therefore, careful consideration is
needed regarding the definition of learning at teacher level in different contexts, including in
the context of data use.
The specificity of different professional activities may result in the need for different
operationalisations of workplace learning within these contexts. For example, data literacy
research indicates that in data use the interpretation and analysis of particular types of data
inform the development of very specific, context-related knowledge that is variable across
situations (Gummer & Mandinach, 2015). Such knowledge is, for example, about the selection
of appropriate remedial actions for a certain pupil with a certain background and a certain
schooling history. The difficulties for teachers in data use mainly lie in the construction of such
specific knowledge (Gummer & Mandinach, 2015). As a result, the learning in data use may
not primarily lie in generating generic new ideas on, for example, teaching and learning. It is
more likely that the learning is the adequate construction of the specific knowledge required to
reflect on the educational problem in front. In other words, professional learning in data use
might be about learning about and reflecting on current situations or problems and how to
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overcome these rather than about generating some generic insights. Thus, the emphasis on
professional learning in a data use context need to come to lie on how data literacy is
constructed, and more specifically the context-specific knowledge needed to address the
educational problem in front.

The power and pitfalls of social network analysis
This dissertation invested in a combination of qualitative and quantitative research methods
and social network analysis to create an in-depth understanding of data use interactions
among teachers. Particularly social network analysis was found to bear large potential when it
comes to increasing the understanding of social relations among teachers.
Social network analysis generated powerful methodological handles to look at teacher
interactions. The analyses at relational level were found to contribute to theory development
to a large extent. The methodology provided opportunities for new and in-depth insights into
teachers’ data use interactions. For example, the interaction as the unit of analysis introduced
the idea of different levels in interactions, in a sense that relations between teachers are not
necessarily reciprocal and can differ according to the other colleague involved in the
interaction. Moreover, the method was interesting to capture the involvement and activity of
teachers within certain group constellations. Thus, a first learning of this dissertation at
methodological level is that method provides opportunities for in-depth and refined descriptions
of teacher interactions.
Next to the descriptive power of social network analysis, this dissertation moved theory on data
use interactions a step further due to opportunities of the method with regard to exploring
dynamics and explaining interactions. The use of Stochastic Actor Oriented Models (SAOM)
and Exponential Random Graph Models (ERGM) was innovative in the study of data use
interactions, and appeared particularly useful to generate deeper findings on teachers’
interactive behaviour. For example, the SAOM introduced the idea that interactions with certain
colleagues are context-dependent, in a sense that different interactions may occur among the
same actors within different phases of the data use cycle. The relational unit of analysis was
extremely suitable to gain such understanding. The same rationale can be applied to the use
of ERGM, which served to explain the existence of certain relations within teacher teams. This
analysis introduced new insights into how teachers’ attitude and self-efficacy affect their
interaction seeking and popularity in teams. Thus, next to the power of in-depth description of
interactions, we learn that social network bears tremendous opportunities for in-depth
exploration and explanation of teacher interactions.
At the same time, this dissertation learns us that social network analysis as a stand-alone
method has its limitations. For example, pure descriptions of social networks may be in-depth,
but at the same time they remain somewhat information-poor. Determining teachers’ social
position within a team reveals something about the potential of their activities, but lacks
information that can give us insight into the value of this position for, for example, their learning.
As a result, using social network as a stand-alone method in this dissertation would have
brought the fields of data use and professional learning less far. Using the structural
characteristics of teacher interactions revealed by social network analysis provides a valuable
starting point for close examinations. However, it is the combination with other methods that
can help to move beyond the structural characteristics of teacher interactions to understand
them fully. In this regard, interviews were found useful to deepen the structural patterns by
exploring the ‘stories behind the structures’ and survey research to increase the
understandings into why relations did (not) occur.
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Limitations
Although this research takes the fields of data use and professional learning steps further, both
theoretically and methodologically, there are several limitations to reflect on in the concluding
stages of this dissertation.
This research attempted to establish an outcome variable in the form of professional learning.
Nevertheless, the insights provided on the outcomes of data use were less extensive than
hoped. In general, the field of data use needs well-chosen outcome variables that can provide
insights into the quality of the processes described. The conviction that data use contributes
to better-informed decisions in the context of teaching and learning is widely supported
(Carlson et al., 2011; Feldman & Tung, 2001; Kerr et al., 2006), but remains underexposed
until now. In this respect, this dissertation has also stayed at surface. Although teachers were
asked for their professional learning outcomes following interactive behaviour, we still do not
know what effective networks look like in the context of data use, or how teacher networks
result in teacher learning.
A second limitation of this dissertation can be found in the definition of teacher teams. We
conceptualized teacher teams as comprising a collection of teachers who were teaching the
same group of pupils throughout a school year. This implies that the constellation of teams
differs across school years. The rationale behind this choice resides in the fact that this type
of team should bear a collective responsibility for the learning and progress of the pupil group
and that grade-levels can, to a certain extent, explain teacher interactions (Moolenaar, 2012).
However, as outlined in the general discussion, teachers may not have felt they were a team.
It is possible that the teachers in this dissertation feel more closely connected to colleagues in
other formal structures that are more fixed across the years, such as work groups based on
subject type (e.g. language teachers, mathematics teachers and so on) (Meredith et al., 2017).
These types of formal group structure have a longer history, which may influence the
interactions that take place within teams. Therefore, in future research, it will be important to
consider carefully the boundaries that are used to determine which teachers belong to a certain
group of teachers and who we expect to interact.
Next to that, our approach to data use interactions as individually initiated and affected may
also be a limitation. We investigated data use interactions based on the assumption that
individual characteristics of teachers (e.g. their attitude or self-efficacy) can initiate and affect
teacher interactions. However, in so doing, we somewhat obscured the multiple levels in which
teacher interactions are embedded (i.e. interactions within teachers; teachers within teams;
teams within schools). Moreover, although we have not claimed causality for the relationships
established, this stance did not consider the fact that the relationship between teacher
characteristics and their interactive behaviour may equally work the other way around. For
instance, it is just as likely that interactions in which teachers are engaged affect their selfefficacy or attitude as it is that teachers’ characteristics affect their interactive behaviour. Thus,
individual characteristics can be both the initiators as well as the outcomes of data use
interactions. This suggests that future research needs to address data use interaction as an
integrated process of individual characteristics, team characteristics and school
characteristics.
A final recurring limitation across all the studies concerns the specificity of the Flemish
educational context. It is likely that the findings within this dissertation are influenced by the
Flemish context. For example, it has been determined that teacher collaboration in Flanders is
limited and that teachers predominantly rely on themselves in teaching and learning (OECD,
2013). Additionally, data use is a relatively new phenomenon in Flanders and only limited
standardized data sources are available, unlike other educational systems (e.g. the
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Netherlands or England). Although the results in this dissertation are in line with international
research, they remain somewhat context-dependent. Therefore, cross-contextual research is
needed to generalize and deepen the major findings of this dissertation.

Questions in front for future research
Next to providing answers to the present research goals, this dissertation introduces new
questions for future research. This dissertation shows that the key in future data use research
lies in discovering the value of interactive settings for data use.
A first question that raises in this regard is to further explore learning in data use settings. As
outlined above, this learning may not necessarily relate directly to the (mutual) construction of
generic knowledge or skills. Interesting would be to unravel how teacher teams apply
knowledge, skills and experiences of team members in order to achieve a better understanding
of the educational problem in front and formulate adequate decisions in order to solve it. This
implies that future examinations of learning in data use should move beyond the individual
aspect of data literacy (e.g. data interpreting and analysing skills) by taking a close look at how
such individual literacy skills inform mutual, context-dependent knowledge building in teams.
As such, better understanding will be reached on how teacher teams in data use can interact
in order to achieve common understandings, develop shared goals, norms and values, and –
as such – take steps forward to serve as data use learning communities.
Another approach to gain insight into the merit of teacher interactions in data use, is to discover
which teacher interactions contribute to more objective and valid decision-making and how
they do so. Considering the hazards of inadequate knowledge and skills for individual data use
(Datnow et al., 2013; Hubbard et al., 2014), implies that the value of data use interactions may
lie in the triangulation of teachers’ individual perspective with that of colleagues. However, the
strongly individually steered interactions found in this dissertation, implies that closer
investigation is needed on which teacher interactions contribute to more objective or valid
decision-making of teachers. And, if such interactions can be discovered, how they contribute
to objectifying and validating the decision-making process.
Next to finding out whether and how the value of teacher interactions need to be situated within
the learning or objectifying and validating decisions, future research will need to address why
certain interactions or group constellations are more effective or efficient than others. For
example, when it comes to the mutual construction of knowledge among teachers, the ‘why’
question will need to be addressed to gain understanding. To what extent does such
knowledge building, for instance, depend on the type of interactions between teachers or the
characteristics of the group? In this regard, the influence of generic data literacy skills (e.g.
data interpretation or analysis) of teachers on which interactions are formed and how these
interactions contribute to mutual knowledge building can be a valuable angle of incidence.

Implications for policy and practice
The overall learnings of this dissertation introduce some implications for policy and practice.
The central idea is that closer connections between teachers need to be facilitated in order to
achieve more extensive use of pupil learning outcome data in general and more learnercentred teaching practices in particular.
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Set common goals and start sharing responsibilities
This dissertation makes clear that current data use interactions among teachers are quite
superficial and steered from a strong individual perspective. Teachers appear to consult
colleagues when they feel the need for it. For example, when they seek additional information
to inform their own data use or when they seek help or advice. Nevertheless, closer
connections between teachers are more interesting for quicker exchanges on information,
knowledge sharing or closer collaboration (Cummings & Cross, 2003; Daly & Finnigan, 2011;
Finnigan & Daly, 2012; Hansen, 2002; Mohrman et al., 2003).
Establishing such closer and deeper connections among teachers requires to move away from
the teacher-centred perspective. It requires to define team-wide or school-wide learner-centred
goals to work on. The key is to identify the goals you are striving to achieve within a certain
pupil group and to define which data at which time points will be needed to monitor or evaluate
this process. As such, agreements are made and long-term engagements are discussed,
whereby deeper interactions can be established and greater interdependence will be created
in teachers’ data use activities.
However, a critical footnote that needs to be made in this regard is that this might be easier
said than done due to how education in Flanders is currently structured. Up to now, schools
are generally structured by a clear division of tasks. For example, in primary schools teachers
are usually teach one pupil group individually during the whole school year and in secondary
schools, teachers often teach one or sometimes two courses to a certain pupil group. As such,
the responsibility for the learning of pupils either lies entirely with a specific teacher or is
distributed among a teacher team. Moreover, the division of the curriculum into specific
courses within specific age groups does not facilitate interdependent activities among
teachers, horizontally (i.e. among teachers teaching a similar age group) nor vertically (i.e.
among teachers teaching a different age group). For example, it is not likely that teachers
teaching different courses in the same age group or teachers teaching the same course in
different age groups will feel mutually responsible for pupil learning. As a result, common goals
among teachers and shared responsibilities will require attempts to cross the boundaries of
curricula or formal structures within schools.

Stimulate know-who with regard to data use
Next to the finding that data use interactions cannot be considered close connections between
teachers, this dissertation shows that the likeliness that the appropriate colleagues are
consulted for data use can be questioned. Teachers being the most confident in data use are
not necessarily most popular with regard to data use interactions. This implies that other factors
may be considered more important to establish data use interactions with colleagues (e.g.
friendship or trust). However, when the idea is that data use interactions can improve the data
use circle of inquiry, it is necessary that the colleagues with data use expertise become popular
partners to interact with.
When it comes to supporting data use or sharing and creating knowledge, it is crucial that
those teachers become involved that are capable of using data. Bearing in mind that data use
interactions generally are individually steered, this implies that, for teachers, it will become
important to know whom of their colleagues possesses certain data use knowledge and skills.
In other words, it is essential that “know who” with regard to data use is stimulated in teacher
teams.
Know who refers to awareness about colleagues’ expertise in data use. To increase such
awareness, open communication and transparency on data use activities in teacher teams will
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be needed. It is crucial for teachers to gain insight into what types of data are used by
colleagues and how, but also into past experiences of colleagues in data use and difficulties
they encountered. The challenge in this regard will be to create a safe environment in which
teachers are open to look beyond the boundaries of their own specific teaching-task and willing
to share ideas and experiences related to data use.

Support interactions at different levels of interdependence
Although the majority of data use interactions cannot be considered close relations, this
dissertation shows that teachers’ data use interactions can be situated at different levels of
interdependence. Moreover, within the data use circle of inquiry, the level of interdependence
in teachers’ interactive activities varies depending on the inquiry phase. In data discussion,
interpretation and diagnosis, more open-ended co-operative activities take place, whereas only
in data use action true collaboration is reached. This implies that teachers may perceive
different supportive needs depending on the data use task in front.
To support and increase teacher interactions in the context of data use, it is crucial to meet
teachers’ various needs in interactions. Moreover, this support will be more effective when it
accounts for the differences in teacher interactions according to the task in front. Therefore,
strategies need to be thought of to provide teachers with opportunities to establish the relations
they consider appropriate.
Meeting the variety in teacher needs with regard to data use interactions implies that both
strategies for the support of open-ended co-operative activities and for the support of close
collaboration need to be developed. For example, supporting data use interactions involving
low levels of interdependence will need colleagues who are visible within the school and easy
to approach. Such colleagues need to be appropriate for better informing or triangulating
teachers’ individual data use and may, for instance, provide support in the analysis or
interpretation of data. Next to that, close collaboration with colleagues may require different
types of support. In this regard, it is important that teachers perceive opportunities for more
dedicated data use together, which originates from common goals and in which responsibilities
are shared.
Unpacking teacher collaboration was useful to increase our understanding on the drivers and
dynamics of data use interactions in teacher teams. Teachers’ great individual stance in data
use initiates reflection upon how collectively responsible teacher teams consider themselves
for pupil learning and achievement. Therefore, when the aim is to move education towards
more pupil centred teaching and learning, an important key may lie in the definition of common
goals and shared responsibilities for teaching and learning in teacher teams.

“There is no I in TEAM,
unless you count the vertical part of the T”
(Demetri Martin)
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Key findings


The extent to which teachers collaborate in data use is related to the extent of individual
data use. [study 1]



Teachers generally use pupil learning outcome data individually. Interactions with
colleagues are predominantly undertaken to gain extra information within individual
data use practices. [study 1 and study 2]



Interactive learning activities among teachers are usually characterized by low levels
of interdependency. This means that teachers are not likely to share responsibilities
with colleagues in their use of pupil learning outcome data. [study 2, study 3 and study
5]



In data use networks within teacher teams, interactions are generally few, superficial
and centred around a few team members. [study 3]



Data use interactions in teacher teams decrease in number, but become more intense
during data use discussion, interpretation, diagnosis and action. [study 3]



The learning activities reported by teachers reach higher levels of interdependence (i.e.
shared responsibilities) when designing actions based upon pupil learning outcome
data. [study 3]



Teachers’ cognitive attitude is related to whether teachers interact in data use, not to
how they interact nor to whether they use data individually when controlled for
collaboration. [study 1 and study 4]



A positive baseline attitude towards data use is needed for teacher interactions, but
whether higher levels of attitude result in more extensive interactions depends on the
team context. [study 4]



Teachers’ self-efficacy is related both to their individual data use and their interactive
behaviour in data use. [study 1 and study 4]



Low self-efficacy in data use is a barrier to teachers’ interaction seeking behaviour.
[study 4]



High self-efficacy of teachers regarding data use does not imply that colleagues will
consult these teachers for data use interaction. [study 4]



Data use interactions result in limited perceived learning by teachers. Perceived
learning outcomes are generally situated at the level of attitudes (e.g. increased
consciousness of problems of pupils). [study 5]
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Nederlandstalige samenvatting
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Dit proefschrift draagt bij tot onze kennis over hoe interacties in datagebruik tussen
leerkrachten gevormd worden en de impact ervan op hun professioneel leren. In deze
samenvatting situeren we eerst de noodzaak om interacties in datagebruik diepgaand te
verkennen. Nadien gaan we dieper in op de belangrijkste conclusies uit dit proefschrift.

De nood aan onderzoek naar interacties in datagebruik
De laatste jaren wordt een steeds sterkere nadruk gelegd op datagebruik in
onderwijscontexten. Met name prestaties van leerlingen worden als interessante data gezien
om de instructie van leerkrachten en het leren van leerlingen te verbeteren. Dit vanuit een sterk
geloof dat cycli van discussie, interpretatie, diagnose en actie systematische en doordachte
verbeteringen teweeg brengen in scholen.
In datagebruik wordt het belang van samenwerking onderstreept. Belangrijke valkuilen in het
datagebruik van leerkrachten, bijvoorbeeld weinig geloof in de meerwaarde van datagebruik
of in de eigen capaciteiten met betrekking tot datagebruik, zouden vermeden kunnen worden,
onder andere door middel van samenwerking. Samenwerking biedt immers een groot
potentieel met betrekking tot het komen tot ondersteunende relaties, kennisdeling en
kennisopbouw onder leerkrachten.
Toch heeft weinig onderzoek zich gericht op het exploreren van dit potentieel. Over het
algemeen weten we nog weinig over wat samenwerken in datagebruik nu precies inhoudt,
welke interacties we kunnen onderscheiden en hoe deze interacties een impact hebben op het
leren van leerkrachten. Tot nu heeft dit geleid tot beperkingen om de meerwaarde van
samenwerking in datagebruik tot in de diepte te begrijpen. Deze insteek was de centrale focus
in dit proefschrift. Aan de hand van vier overkoepelende onderzoeksdoelen hebben we meer
inzicht verkregen in de processen, de effecten en de verklarende factoren voor datagebruik
interacties in lerarenteams. Ten eerste hebben we de aard en het dynamische karakter van
datagebruik diepgaand onderzocht. Daarnaast hebben we geëxploreerd in hoeverre
interacties in het datagebruik van leerkrachten ook blijk geven van bepaalde leeractiviteiten.
Ten derde hebben we onderzocht hoe bepaalde karakteristieken van leerkrachten hun
interacties in datagebruik beïnvloeden. Ten slotte zijn we gaan verkennen tot welke
leeruitkomsten interacties in datagebruik kunnen leiden bij leerkrachten.
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Belangrijkste bevindingen van dit proefschrift
Het antwoord op de voorgenoemde onderzoeksdoelen werd verkregen via vijf empirische
studies. In de volgende secties vatten we de belangrijkste bevindingen uit deze studies bondig
samen.

Datagebruik is vaak een individueel gegeven en een dynamisch proces
De aard van het datagebruik van leerkrachten en het dynamische karakter ervan werden
onderzocht in studie 1, studie 2 en studie 3. In deze studies werd een onderscheid gemaakt
tussen datagebruik dat puur individueel uitgevoerd wordt en datagebruik waarin een
interactieve component aanwezig is. In studie 1 werd gebruik gemaakt van grootschalig
survey-onderzoek bij 1472 leerkrachten om de mate van samenwerking in datagebruik te
evalueren. Bijkomend werd in deze studie de impact van samenwerking op het individueel
datagebruik van leerkrachten onderzocht.
Studie 2 onderzocht het datagebruik van leerkrachten vervolgens meer in de diepte.
Kwalitatieve analyse van interviews met 12 leerkrachten beoogde het datagebruik van deze
leerkrachten te situeren op een continuüm van individueel, over co-operatief tot
samenwerkend datagebruik. Daarbij werden co-operatieve activiteiten gezien als meer
vrijblijvende interacties, waarin duidelijke gemeenschappelijke doelstellingen ontbreken terwijl
samenwerkende activiteiten vanuit zulke gemeenschappelijke doelstellingen ontstaan en een
sterker lange-termijn engagement vertonen.
Ten slotte lag de focus in studie 3 op de dynamieken in datagebruik. Netwerkanalyse in 5
lerarenteams genereerde inzichten in hoe interactiepatronen (of de connecties tussen
leerkrachten) veranderden afhankelijk van de fase in de cyclus van datagebruik (discussie,
interpretatie, diagnose en actie).
De eerste twee studies leerden ons dat datagebruik in Vlaanderen voornamelijk een
individueel gegeven is. Interacties in datagebruik blijken over het algemeen niet zo gangbaar
onder leerkrachten. En wanneer interacties voorkomen, zijn ze eerde vrijblijvend en blijken
deze niet te ontstaan vanuit gemeenschappelijke doelen (co-operatie). Interacties gekenmerkt
door gemeenschappelijke doelen, verantwoordelijkheden en engagement op langere termijn
(samenwerking) zijn nagenoeg afwezig. Daarbij aansluitend blijkt individueel datagebruik
samen te hangen met meer interactieve types van datagebruik. Hoe sterker leerkrachten
aangeven betrokken te zijn in interacties met betrekking tot datagebruik, des te meer
individueel datagebruik zij ook rapporteren. Vormen van samenwerking blijken dus belangrijk
voor het individueel datagebruik van leerkrachten. Datagebruik start voornamelijk vanuit een
individueel perspectief, waarin verschillende vormen van interacties ingebed kunnen zijn. Dit
maakt dat interacties het individueel datagebruik van leerkrachten zowel kunnen stimuleren
als informeren en ondersteunen.
Uit de derde studie bleek dat het interactieve karakter van datagebruik geen statisch gegeven
is, maar varieert naargelang de fase in de cyclus van datagebruik (discussie, interpretatie,
diagnose en actie). Over het algemeen verschillen interactiepatronen doorheen deze cyclus.
Leerkrachten blijken met een groter aantal collega’s te interageren voor het bediscussiëren en
interpreteren van prestatie data van leerlingen. Naargelang er meer diepgaande kennis en
vaardigheden nodig zijn in data gebruik, bijvoorbeeld bij het stellen van specifieke diagnoses
en het uitwerken van verbeteracties, wordt er met een kleiner aantal collega’s in interactie
getreden, maar zijn deze interacties intenser. Samenwerking werd bijvoorbeeld enkel
vastgesteld bij het uitdenken van verbeteracties.
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Leeractiviteiten kenmerken zich door beperkte wederzijdse afhankelijkheid
Om meer inzicht te krijgen in hoe interacties van leerkrachten bijdragen in hun professionele
ontwikkeling, was een objectief in dit onderzoek om te exploreren hoe interacties in
datagebruik ook als leeractiviteiten dienen. De wederzijdse afhankelijkheid in de relaties van
leerkrachten werd als uitgangspunt genomen om de leeractiviteiten van leerkrachten (verhalen
vertellen, helpen, delen en samenwerken) te evalueren. Deze leeractiviteiten werden door
middel van kwalitatieve interviews bij respectievelijk 12 en 14 leerkrachten onder de loep
genomen in studie 2 en studie 5.
In beide studies kenmerkten de leeractiviteiten van leerkrachten zich door lage niveaus van
wederzijdse afhankelijkheid. Over het algemeen wezen de resultaten uit dat leerkrachten sterk
op zichzelf vertrouwen wanneer het gaat om datagebruik. Interacties komen voornamelijk voort
uit eigen noden aan meer informatie of aan een breder referentiekader (bijvoorbeeld, “hoe doet
die leerling het in jouw les?”), of wanneer leerkrachten een nood aan hulp ervaren voor de
interpretatie of diagnose van data. Dit maakt dat leerkrachten voornamelijk betrokken zijn in
laagdrempelige gesprekken over de prestaties van leerlingen. In beperktere mate worden
collega’s om hulp gevraagd of dienen interacties om materialen of strategieën te delen.
Intensievere vormen van samenwerking zijn bijgevolg nagenoeg afwezig met betrekking tot
het gebruik van leerlingenprestaties.

Geloven in de meerwaarde van datagebruik en een hoger gevoel van competentie
stimuleren samenwerking
Het derde onderzoeksdoel richtte zich op het genereren van kennis over hoe kenmerken van
leerkrachten hun datagebruik beïnvloeden, en meer specifiek ook de interactieve component
binnen hun datagebruik. Dit proefschrift richtte zich daarbij op de invloed van attitude en de
persoonlijke doelmatigheid van leerkrachten op datagebruik. Met andere woorden werd
onderzocht hoe geloven in de meerwaarde van datagebruik voor onderwijs en in de eigen
capaciteiten om data te gebruiken (interacties in) het datagebruik van leerkrachten
beïnvloeden.
In studie 1 werden structurele padmodellen toegepast op een set van 1472 leerkrachten om
te onderzoeken of en hoe de attitude en persoonlijke doelmatigheid van leerkrachten
intergerelateerd zijn aan hun individueel datagebruik en samenwerkend datagebruik.
Daarnaast beoogde studie 4 deze resultaten te verdiepen. Sociale netwerk analyse op de
netwerkpatronen van 7 lerarenteams werden gebruikt om na te gaan hoe de attitude en
persoonlijke doelmatigheid van leerkrachten hun zoeken naar interacties, hun populariteit in
interacties en de mate waarin interacties plaatsvinden met gelijkgezinden op vlak van attitude
en persoonlijke doelmatigheid beïnvloeden.
De studies wezen uit dat de attitude van leerkrachten, of de mate waarin zij geloven in de
meerwaarde van datagebruik hun datagebruik beïnvloedt, zij het enkel de interactieve
component ervan. Met andere woorden doet de attitude van leerkrachten er minder toe voor
de mate waarin zij individueel data gebruiken en sterker voor de mate waarin zij in interactie
treden met betrekking tot datagebruik. Een positieve attitude faciliteert interacties in
datagebruik. Daarbij komend blijkt het, in het geval van attitude, niet noodzakelijk hoe hoger
hoe beter. Zodra een positieve attitude aanwezig is, wordt de invloed van nog sterkere
positieve attitudes ten opzichte van het interactiegedrag sterk afhankelijk van de team context.
In dit geval zullen de waargenomen interacties in datagebruik beter verklaard kunnen worden
door andere factoren dan attitude.
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Met betrekking tot de persoonlijke doelmatigheid van leerkrachten, maakt dit proefschrift
duidelijk dat een hoger gevoel van bekwaamheid in datagebruik een positieve impact heeft op
zowel individuele als interactieve vormen van datagebruik. Een hoger gevoel van competentie
leidt er dus toe dat leerkrachten vaker zelf data gebruiken en dus ook vaker in interactie treden
met collega’s. Aan de andere kant is deze variabele niet verklarend voor de mate waarin
bepaalde leerkrachten interessanter zijn om mee in interactie te treden in datagebruik. Met
andere woorden, een hoger gevoel van competentie in datagebruik maakt van leerkrachten
niet noodzakelijk een interessantere partner voor interacties in datagebruik.

Leeruitkomsten naar aanleiding van interacties in datagebruik blijven beperkt
Dit proefschrift beoogde ten slotte inzichten te genereren in de impact van interacties in
datagebruik op leeruitkomsten bij leerkrachten. Studie 5 analyseerde aan de hand van
interviews met 14 leerkrachten in de diepte in hoeverre hun interacties in datagebruik ook
leiden tot leeruitkomsten op cognitief vlak (bijvoorbeeld nieuwe of bevestigde ideeën of
opinies), op vlak van attitude (bijvoorbeeld in de vorm van een groter bewustzijn) en op vlak
van instructie (bijvoorbeeld het in praktijk brengen van nieuwe ideeën).
In deze studie werden indicaties gevonden van hoe interacties in datagebruik tot professioneel
leren kunnen leiden bij leerkrachten. Toch bleven deze effecten al bij al beperkt en waren ze
voornamelijk gesitueerd op het vlak van attitudes. Interacties met collega’s rond het gebruik
van leerlingenprestaties leiden vooral tot hogere niveaus van bewustzijn over het leren en
presteren van leerlingen en de impact van bepaalde instructiepraktijken hierop.

Conclusie
Een gedetailleerde blik op samenwerking tussen leerkrachten is erg bruikbaar gebleken om
diepgaande inzichten te verwerven in de processen, effecten en beïnvloedende factoren van
interacties rond datagebruik in lerarenteams. Het grote individuele perspectief van waaruit
leerkrachten deze interacties aangaan noopt tot reflectie over de collectieve
verantwoordelijkheid voor het leren van leerlingen die in deze teams gepercipieerd wordt. In
het achterhoofd houdende dat sterker leerling gecentreerd onderwijs hoog op de beleids- en
onderzoeksagenda staat, is het noodzakelijk om het leerkrachtperspectief om te vormen tot
een leerlingperspectief. Een belangrijke sleutel in deze ligt in het definiëren van gezamenlijke
doelen en verantwoordelijkheden voor lesgeven en leren in lerarenteams.
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