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ARTICLE

Effects of formative assessment programmes on teachers’
knowledge about supporting students’ reflection
Dineke Tigelaara and Patrick Sinsa,b

aICLON, Leiden University Graduate School of Teaching, Leiden University, Leiden, The Netherlands;
bSaxion, School of Education, Saxion University of Applied Sciences, Enschede, The Netherlands

ABSTRACT
Objective: In the past decade, several authors have advo-
cated that formative assessment programmes have an
impact on teachers’ knowledge. Consequently, various
requirements have been proposed in the literature for the
design of these programmes. Only few studies, however,
have focused on a direct comparison between programmes
with respect to differences observed in their effect on tea-
chers’ knowledge. Therefore in this study we explored the
impact of three formative assessment programmes on tea-
chers’ knowledge about supporting students’ reflection.
Methods: Our study was carried out in the domain of voca-
tional nursing education. Teachers were assigned to an
expertise-based assessment programme, a self-assessment
combined with collegial feedback programme, or a nego-
tiated assessment programme. We scored the verbal tran-
scriptions of teachers’ responses to video vignette interviews
in order to measure their knowledge in a pre- and post-test.
Multilevel regression analyses were performed to investigate
differences in teachers’ knowledge between the three pro-
grammes on the post-test; potential moderating effects of
pre-test scores, contextual and individual factors were con-
trolled for. Findings: The knowledge of teachers participat-
ing in the expertise-based assessment programme was
significantly higher than that of teachers participating in
the self-assessment combined with collegial feedback pro-
gramme. Furthermore, the findings indicate that for profes-
sional learning, not only the approach to formative
assessment is an important variable, but also the extent to
which (a) teachers are intrinsically motivated and (b) they
experience a high degree of collegiality at their school.
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Introduction

This study explores the impact of three different formative assessment pro-
grammes on teachers’ knowledge with respect to fostering reflection in voca-
tional students. Formative assessment is seen as an endeavour that may offer
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effective ways to support and train teachers (Porter, Youngs, and Odden 2001;
Lynch, Mannix McNamara, and Seery 2012). Empirical studies on teacher learn-
ing have mostly focused on investigating particular features of programmes
that contribute to teacher professional development (Garet et al. 2001; Lusttick
and Sykes 2006; Penuel et al. 2007; Sato, Wei, and Darling-Hammond 2008; Van
den Bergh, Ros, and Beijaard 2014). However, very few studies have focused on
a direct comparison between programmes (e.g. Heller et al. 2012).

As a content domain of our study, we focused on vocational nursing educa-
tion, since developing students’ reflective skills and assisting teachers in guiding
their own student to develop these skills is commonly considered to be espe-
cially important (Mann, Gordon, and MacLeod 2009). Fostering nursing stu-
dents’ reflection means that students are supported by teachers in
a conscious, dynamic process of thinking about, analysing, and learning from
a clinical experience in order to respond to clinical situations with a changed
perspective (Mann, Gordon, and MacLeod 2009). Reflection is perceived as
a way for nurses to investigate the depth and complexity of their professional
practice, understand why they do what they do, grasp the creativity of practice,
explore the emotional aspects of a situation and attain a rich understanding of
nurse-patient interactions (Thompson and Burns 2008). Developing reflection
skills in students requires extensive assistance and scaffolding by their teachers
(Asselin 2011). A vital concept in this respect is teachers’ knowledge, because it
is commonly acknowledged that teachers’ knowledge strongly influences their
teaching practice (Cochran-Smith and Zeichner 2005; Evans and Kozhevnikova
2011). Knowing more about the knowledge that teachers draw on when foster-
ing reflection in their students and, more specifically, about how formative
assessment processes have an impact on teachers’ knowledge, can contribute
to inspire programmes of teacher formative assessment focused on reflective
pedagogies.

Below, we first conceptualise teachers’ knowledge for fostering their stu-
dents’ reflections. Secondly, we describe our operationalisation of formative
assessment as a process for supporting the development of teachers’ knowl-
edge. Finally, we describe the three formative assessment programmes that are
the focus of this study.

Theoretical framework

Conceptualising teachers’ knowledge about supporting reflection

The importance of teachers’ knowledge was emphasised in the seminal work of
Shulman (1986, 1987), who conceptualised teachers’ knowledge as a particular
combination of both subject knowledge and pedagogy that affects and is
affected by teachers’ teaching practice. Several researchers have used
Shulman’s work, conceptualising teacher knowledge as the integrative
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aggregate of beliefs, cognitions, and knowledge that teachers draw on and
generate when they encounter difficult situations or problems in their teaching
practice (Verloop, Van Driel, and Meijer 2001).

In this study, we used Kreber and Cranton (1997, 2000) classification system,
consisting of pedagogical knowledge, instructional knowledge, and curricular
knowledge. To describe teachers’ knowledge that is specific to stimulating
students’ reflection, we applied Kreber and Cranton’s knowledge system to
what is known about reflection. First, pedagogical knowledge refers to the
knowledge required for being responsive to a particular student’s level and
which is aimed at diagnosing the reflection skills of a particular student (e.g.
Pratt and Savoy-Levine 1998; Van de Pol, Volman, and Beishuizen 2011). Second,
teachers’ instructional knowledge is manifest in the articulation of teaching
strategies aimed at stimulating cognitive activities, such as critical analysis,
synthesis, and evaluation as vital skills for reflection (e.g. Atkins and Murphy
1993; Boud, Cressey, and Dochtery 2006; Oosterbaan et al. 2010). Third, the idea
of curricular knowledge corresponds to Schoenfeld’s (1998) notion of a teacher’s
action plan, which involves a representation of how teachers propose to achieve
a specific goal with respect to the learning outcomes of their students’ reflection
activities. Action plans might be seen as a means towards achieving this end
and are guided by teachers’ rationales. The ultimate goal of reflection is to
improve current practices and develop the capacity to direct one’s own devel-
opment (Schön 1983).

Formative assessment processes and the effect on teachers’ knowledge

Formative assessment with teachers as learners is a relatively new area, since the
literature on formative assessment mainly concerns research with students.
Although different conceptualisations of formative assessment exist in the
literature, a number of key features can be mentioned. A first key feature is
that evidence of learning is used to reflect and adapt learning (Black and Wiliam
1998). This evidence is elicited and interpreted, and action is taken that results in
advancement of learning (Black and Wiliam 2009). This means that formative
assessment is characterised as a process (Popham 2006) with a focus on the
purposeful use of assessment information by learners and their educators to
adjust what they are currently doing.

Feedback is a second key feature in formative assessment processes to
understand how current functioning relates to what is expected or desired
and what steps can be taken in order to bridge this gap (Sadler 1989).
Principles of scaffolding have been considered important in the feedback so
as to provide just enough support for learners to make the step to the next level
in employing a learning activity which they could not have made on their own,
and to gradually decrease the amount of support and give more responsibility
and control to the learner (Vygotsky 1978; May 2013). Models for formative
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assessment processes have been proposed in which clarifying intentions, goals
and expectations, collecting information on learners’ responses to instructional
stimuli, interpreting and discussing evidence of learning, and deciding upon
actions and adjustments, are separate phases to be applied in a cyclic process
(e.g. Ruiz-Primo and Furtak 2007; Antoniou and James 2014).

In addition, formative assessment processes should provide teachers with
feedback that not only supports them in recognising strong points and areas to
improve, but also challenges their assumptions, improves their understanding
of their own teaching practices, and supports them in setting learning goals and
choosing learning activities that help them to plan their future learning and
move forward to anticipated learning benefits (Porter, Youngs, and Odden
2001). Focusing on teacher knowledge means taking into account that this
knowledge is mostly tacit and difficult to articulate (Beijaard and Verloop
1996; Schön 1983; Van Driel and Berry 2010). Exchanging ideas with colleagues,
seeking feedback on teaching experiences, and consulting theories of teaching
in relation to practical experiences, are important activities in teachers’ profes-
sional learning (Bakkenes, Vermunt, and Wubbels 2010; Meirink, Meijer, and
Verloop 2007), and are considered highly supportive for the development of
teachers’ knowledge (Van Driel and Berry 2010).

Reasoning from what we know about formative assessment, teacher learning
and teacher professional development, programmes of teacher formative
assessment may differ on two dimensions: (a) practice- versus research-based
or (b) teacher-directed versus trainer-directed.

The first dimension, i.e. practice-based versus research-based, implies that
either teachers’ own practical concerns and practical knowledge are at the
centre of attention, or research-based knowledge has a central focus.
Although evidence-based theoretical notions derived from research may pro-
vide teachers with relevant content to the development of their knowledge,
teachers hardly make use of theoretical notions in their own practice (Janssen,
Westbroek, and Doyle 2015). Taking teachers’ individual practice and teachers’
personal concerns as a point of departure may improve teachers’ sense of
ownership and relevance for their own practice (Uhlenbeck, Verloop, and
Beijaard 2002). In practice-based programmes of teacher formative assessment,
peer teachers may be involved as feedback agents so as to ensure that assess-
ment information is interpreted and discussed in a way that matches with
teachers’ concerns. Teachers themselves can also be feedback agents, e.g.
through self-assessment. Self-assessment is seen as a promising approach to
teacher professional development (Airasian et al. 1995; Ross and Bruce 2007;
Van Diggelen, den Brok, and Beijaard 2013), since it is expected to stimulate self-
monitoring and learning from experiences (Boud, Cohen, and Sampson 1999).
Receiving feedback from colleagues through peer-assessment can complement
teachers’ ability to consider their own teaching practice critically (Ross and
Bruce 2007; Lynch, Mannix McNamara, and Seery 2012) and critiquing each
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other’s work based on classroom observations is known to be valuable for
making teacher assessment beneficial for teacher professional learning
(Lusttick and Sykes 2006; Sato, Wei, and Darling-Hammond 2008; Lustick 2011).

In research-based programmes of teacher formative assessment, on the other
hand, feedback agents with domain expertise may be involved, such as an experi-
enced colleague or a trainer with knowledge in the field to ensure that feedback
provides teachers with enriched insights or state-of the art knowledge. Guidance
by feedback agents with domain knowledge is considered beneficial for support-
ing expertise development (Degner and Gruber 2011). Professional development is
also known to be more effective if it is informed by research-based knowledge on
a particular content area (Desimone 2009; Garet et al. 2001; Penuel et al. 2007; Van
Driel and Berry 2010). Furthermore, implementing state-of the art knowledge can
improve the quality of observations, evaluative judgements and feedback (e.g.
Heller, Sheingold, and Myford 1998; Hattie and Timperley 2007). Although empiri-
cal evidence is scarce (Van Diggelen, den Brok, and Beijaard 2013), combining self-
assessment and peer-assessment and providing teachers with research-based
instruments and guidelines seems promising for finding an optimal balance
between practice-based and research-based formative teacher assessment.

The second dimension, i.e. teacher-directed versus more trainer-directed,
implies that responsibility and control is either mostly with the teachers or mostly
with the trainer. Giving teachers a considerable amount of control is more in line
with putting emphasis on using assessment information for setting personal
learning goals, co-constructing success criteria and developing self-regulated
learning skills for monitoring learning processes (also referred to as ‘assessment
as learning’) (Clark 2012). Trainer-direction is more compatible with using assess-
ment information for diagnosing knowledge and skills and possible gaps
between current functioning in relation to certain standards (Clark 2012). In line
with literature emphasising that learners should actively and deliberately take
responsibility over their own learning through formative assessment so as to
develop their self-regulation skills (Stiggins and Chappuis 2005; Clark 2012),
a certain amount of guidance in formative assessment of teaching seems useful
as a way to scaffold teacher learning and/or point them towards the learning
needs that they might not yet be conscious of (Desimone 2009, cf. May 2013).
Including opportunities for negotiation in formative teacher assessment pro-
grammes can motivate teachers to be actively involved and to focus more on
their personal learning goals and concerns, although the feedback agent may
need to challenge teachers to take these opportunities (Anderson, Boud, and
Sampson 1996; Gosling 2000; De Eça and Torres 2005). As such, negotiated
formative assessment may be valuable for finding an optimal balance between
trainer-guidance and teacher guidance in programmes of teacher formative
assessment.
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The current study

In this study, we explored the differential effect of three different programmes
of teacher formative assessment that were designed for supporting teachers in
vocational nursing education in fostering their students to reflect.

Three programmes of teacher formative assessment

The following three programmes were studied (see Table 1):

(1) Feedback on reflection involving an expertise-based formative assess-
ment, in which teachers received training and feedback from a certified
trainer, both in individual and group sessions.

(2) A formative assessment procedure for Self Assessment combined with
Feedback from Colleagues, in which fixed pairs of teachers assessed
themselves and a colleague and provided each other with feedback.

(3) A formative assessment procedure for Negotiation-based Assessment, in
which fixed pairs of a teacher (i.e. assessee) and an experienced colleague
(i.e. assessor)) negotiated about the evidence of learning, the feedback
and suggestions provided by the assessor as well as about teachers’
learning objectives, and their follow up actions.

With regards to the two dimensions (i.e. trainer-directed versus teacher-directed
and research-based versus practice-based) the design of the expertise-based
assessment programme was the most trainer-directed and research-based, the
design of self-assessment and collegial feedback programme was the most
teacher-directed, while situated in the midst of the research-based versus
practice-based dimension, and the design of the negotiated assessment pro-
gramme was positioned in the midst of the trainer-directed versus teacher-
directed dimension, and the most practice-based (see also Table 1). Below, we
describe in more detail how the key features of formative assessment processes
were operationalised in the three programmes.

Expertise-based assessment
In the expertise-based programme, the feedback agent was a certified trainer with
experience in nursing who provided teachers with feedback based on research-
based information grounded in both the available research literature and knowl-
edge from experts in the field of reflection (Dekker-Groen, Van der Schaaf, and
Stokking 2013). During groupmeetingswith the three participating teachers at each
school, on the basis of criteria and standards derived from the literature the trainer
explicitly reported on relevant research-based knowledge with respect to, e.g.
asking questions aimed at stimulating students’ reflection and engaging in enter-
taining reflective dialogues. During individual feedbackmeetings, each teacher was
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stimulated to reflect on a video recording of a reflection conversation he or she had
conducted with a particular student, and the trainer asked questions and made
references to theoretical notions discussed in the group meetings. During these
individual feedback meetings, the trainer also defined the relevant goals and learn-
ing activities for each teacherwith regard to fostering students’ reflection in order to
stimulate the teachers to take action based on the feedback provided.

Self-assessment combined with feedback from colleagues
In the programme for Self-assessment combined with Feedback from
Colleagues, colleague teachers from the same school with similar experience
were the feedback agents. These teachers assessed themselves and, in fixed
pairs, they also provided each other with peer feedback during collegial feed-
back meetings (Van Diggelen, den Brok, and Beijaard 2013). During each colle-
gial feedback meeting, the teachers provided each other with feedback based
on their observations and assessment of a video of a reflection conversation
each teacher had conducted with a particular student. To provide guidance and
structure, teachers were provided a tool to assess themselves and their peers,
which was based on a conceptual model about stimulating students’ reflection
skills. Teachers used this instrument and the conceptual framework to assess
themselves, and their colleague teacher. Research-based knowledge was also
brought in by handing the teachers a structured conversation instrument that
was meant to assist the teachers in providing good quality feedback which they
were required to use during collegial feedback discussions. The self-assessments
and peer feedback during collegial feedback meetings were carried out by the
teachers without the presence of a trainer or a feedback agent with specific
expertise in the field. At the end of each collegial feedback session, teachers set
their own learning goals with respect to stimulating students’ reflection in order
to stimulate the teachers to take action based on the feedback provided. In
addition, after each session the teachers wrote a reflective report, in which they
integrated their learning experiences and formulated areas for improvement.

Negotiated assessment programme
The programme for negotiated assessment was carried out in fixed pairs, i.e.
a teacher and a more experienced colleague within the same school (the latter
being the feedback agent) (Verberg, Tigelaar, and Verloop 2013). During each
negotiated assessment meeting, the teacher and the more experienced collea-
gue were stimulated to negotiate their interpretations of a video recording of
a reflection conversation the teacher had conducted with a particular student.
While negotiating, the teachers were stimulated to take their own practical
concerns with regards to stimulating students’ reflections as central focus, and
to negotiate with their experienced colleague not only the interpretations with
regards to the evidence of learning, but also the feedback and suggestions
provided. At the end of each negotiated assessment meeting, the learning
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goals, the activities to be carried out in order to achieve these goals and further
evidence of learning to be collected in order to demonstrate development, were
negotiated between the assessor and the teacher. As a stimulus for interpreting
the evidence of learning and carrying out the negotiations, teachers were
provided with a framework for teaching competences with regards to stimulat-
ing students’ reflection skills which was based on the input of various stake-
holders in the field, including teachers themselves.

Research focus

As mentioned above, the research is focused on exploring the impact of
three formative assessment programmes on teachers’ knowledge with
regards to stimulating vocational nursing students’ reflection skills. To gain
information on potentially contextual and individual factors moderating the
effect of the programmes on the development of teachers’ knowledge, we
also considered, respectively, conditions for professional learning at school
and situational motivation. Firstly, conditions for learning at school is
a construct focused on the perceived features of the institutional context
of a teacher, consisting of material, cultural, and/or social structures in the
organisation that are focused on facilitating formal and informal learning.
Teachers’ perceptions of school conditions such as supportive leadership
and professional dialogue for example, have been found to be related to
teacher professional learning and the goals that teacher set for their learning
(e.g. Louws et al. 2017). Other research (e.g. Runhaar and Sanders 2013) has
shown that the extent to which teachers are provided with feedback, is
dependent on school leaders’ views on teacher evaluation in relation to
professional development. Furthermore, Lillejord and Børte (2019) found
that when school leaders see teacher evaluation as a possibility to promote
teacher professional learning, teacher evaluation may be better facilitated
and feedback given more often.

Secondly, we included situational motivation as possible moderator.
Situational motivation refers to the motivation that relates to the experience
of being involved in a particular activity at a particular moment in time
(Vallerand 1997). The construct originates from Deci and Ryan (1985), Ryan
and Deci (2000)) self-determination theory, which states that in order to
contribute to an individual’s situational motivation, basic psychological
needs concerning competence, autonomy and relatedness need to be
attended to in the social context. This means that social contexts that satisfy
these basic needs contribute to fostering self-determined types of motiva-
tion (i.e. intrinsic motivation and identified regulation), whereas contexts
that constrain these needs may result in non-self-determined motivation
types (i.e. external regulation and amotivation). Research has shown that
teachers who are intrinsically motivated to work on their professional

JOURNAL OF VOCATIONAL EDUCATION & TRAINING 9



learning, are also more engaged in professional development activities (e.g.
Jansen In de Wal et al. 2014).

We formulated the following research question to investigate the impact
of the three programmes on the development of teachers’ knowledge: What
are the differential effects of three formative assessment programmes on tea-
chers’ knowledge about stimulating vocational nursing students’ reflection
skills?

Methods

Participants and context

The participants were teachers in Dutch senior secondary vocational education
for undergraduate nursing students (level IV of the International Standard
Classification of Education, UNESCO).

In this research, we studied the differential effects of the three formative
assessment programmes on the knowledge of thirty-seven teachers in secondary
vocational education for nursing: 12 teachers from four different schools in the
expertise-based assessment programme, 12 teachers from three schools in the
negotiated assessment programme and 13 teachers from two schools in the self-
assessment combined with collegial feedback programme; 11 teachers were
male, 26 were female. Their average age was 49 (SD = 5.74) and their average
teaching experience was 12 years (SD = 8.33). Participants were informed about
the aims of our research and participated on a voluntary basis. They were
informed that their responses were not being evaluated in connection with
student reflective ability and that their information was kept confidential.

Procedures and instruments

Formative assessment programmes
The three programmes were executed at different schools, and the arrange-
ment, timing, and duration of each round were attuned to the time schedules of
the participating schools. Each session took about 1 to 1,5 hour. In total, in each
programme three consecutive rounds were organised. On the whole each
programme lasted for about two years, and time between each round was
approximately one year. The teachers did not have other assessments with
regards to their proficiency in stimulating students’ reflection skills during that
time. In between the sessions, teachers had the opportunity to experiment with
suggestions based on the feedback provided.

Video vignettes for measuring teachers’ knowledge
To explore the development of teachers’ knowledge, we measured teachers’
knowledge using six video vignette interviews, which were used in a pre-test
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and post-test setting. The vignettes and the interview protocol were designed in
an earlier study (Tigelaar, Sins, and van Driel 2017) to present teachers with
multiple authentic situations that were prototypical in their teaching context
and to elicit teaching interventions (e.g. questions they would ask and feedback
they would give for supporting students’ reflection in that typical situations)
and teachers’ rationales behind these interventions (more details on the devel-
opment of the video vignettes and the interview protocol can be found in
Tigelaar, Sins, and van Driel 2017; see also Table 2 for an example of a video
vignette, and Table S1 in the supplementary materials accompanying the online
article, for the complete overview of the vignettes).

Each vignette consists of contextual information describing a particular cri-
tical situation, and four typical student utterances. After viewing each student
utterance, teachers were prompted using a set of structured questions (i.e. ‘How
would you react to this situation?’; ‘Why?’; ‘What do you intend to promote in
terms of student learning with these interventions?’; and ‘How would you
handle this situation?’). Before each of the three programmes for formative
assessment commenced, we administered the video vignette interviews for
measuring teachers’ knowledge (i.e. pre-test). After the three programmes for
formative assessment had finished, we repeated the procedure with the video
vignettes with the teachers (i.e. post-test). Each interview took about one hour.

Conditions for professional learning at school
Based on a synthesis of the literature focused on assessing conditions for learning at
school (Ellström 2001; Kyndt, Dochy, and Nijs 2009; Geijsel et al. 2001; Baert, De
Witte, and Sterck 2000), we derived the following four scales consisting of, respec-
tively, 6, 13, 3, 6, and 8 items: (1) feedback and opportunities for exchanging
information and knowledge (e.g. ‘At our school I have theopportunity to collaborate
with colleagues’); (2) characteristics of the organisation (e.g. ‘At our school teachers
are stimulated to experiment with new didactic methods’); (3) coaching (e.g. ‘At our
school I am guided in my professional development during my performance
review’); and (4) available tools and resources (e.g. ‘At our school I have the
opportunity to use the internet and ICT for my own professional development’).
Teachers were asked to respond on a five-point Likert scale, varying from ‘totally

Table 2. Example of a vignette.
Returning from one of her first internships, Susan says that she’s noticed that many staff members do not
follow the hygiene measures taught at school. Most people, for instance, work with watches on their wrists
and with long polished nails, while at school she was taught that this is unhygienic. Susan is confused and
indignant. Susan is a first-year student who normally obtains good results.

She says: ‘What they tell us at school is so outdated!’ (video)
Subsequent reaction from Susan: ‘Well, but nobody says it’s wrong!’ (video)
Imagine Susan subsequently says: ‘Now I’m confused, at school I learnt this and when I go on internship they
do it differently. What should I do now?’

Imagine Susan subsequently says: ‘What can be wrong with long nails? I wash my hands five times a day.’
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disagree’ to ‘totally agree’. Coefficient alphas for the four scales varied between .71
and .80.

Situational motivation
Guay, Vallerand, and Blanchard (2000) situational motivation scale (SIMS) was
designed to assess the constructs of intrinsic motivation (e.g. ‘Because I think
that this activity is interesting’), identified regulation (e.g. ‘Because I am doing it
for my own good’), external regulation (‘Because I am supposed to do it’), and
amotivation (e.g. ‘There may be good reasons to do this activity, but personally
I don’t see any’). Each scale consists of four items and prompts respondents to
indicate the rationale for being engaged in a particular activity by responding
on a five-point Likert scale, varying from ‘does not correspond at all’ to ‘corre-
sponds exactly’. Guay, Vallerand, and Blanchard (2000) original situational moti-
vation scale used a seven-point Likert scale, which we adapted to a five-point
Likert scale.

Coefficient alphas for the four scales varied between .70 and .93.
Teachers were asked to complete the questionnaires aimed at determining

conditions for professional learning and situational motivation directly after the
final round of each formative assessment programme.

Analysis

Analysis of the video vignette data
To analyse the development of teachers’ knowledge, verbal protocols were
obtained based on the transcribed voice recordings of teachers’ responses to the
vignettes at both pre -and post-test. We analysed the interview transcripts from the
pre- and post-test using five criteria of teacher knowledge for supporting reflection.
For each of the five criteria, four standards were defined (see Table 3).

To substantiate our holistic scoring of the transcripts, we used the relative
frequencies of codes assigned to segments identified in the transcripts. These
codes were derived from a protocol analysis scheme developed by Tigelaar,
Sins, and van Driel (2017). Interrater reliability reliability of this scheme was
considered acceptable (Cohen´s kappa = .75). For this procedure, the interview
transcripts were segmented into meaningful units composed of coherent con-
tinuous talk on a single topic or theme (cf. Chi 1997). Segments were scored by
assigning a code for curricular, pedagogical or instructional knowledge and
a code for reference to reflection objects. For the first criterion (degree of
contingent coaching), we analysed the extent to which teachers were respon-
sive to a particular student’s level (i.e. pedagogical knowledge; Pratt and Savoy-
Levine 1998; Van de Pol, Volman, and Beishuizen 2011). The second criterion
(degree of stimulating students’ reflection through instructional strategies)
included a measure of teachers’ instructional knowledge and involved assessing
the extent to which teachers aimed at fostering students’ higher-order
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reflection through their interventions (Atkins and Murphy 1993; Boud, Cressey,
and Dochtery 2006; Oosterbaan et al. 2010). The third criterion (degree of
attentiveness to reflection in a safe environment) comprised a combination of
teachers’ pedagogical and instructional knowledge, focusing on determining
the degree to which teachers aimed at maintaining a safe environment con-
tingent with students’ needs (Asselin 2011; Thompson and Burns 2008). The
fourth criterion (degree of focus on achieving students’ higher-order reflection
goals) reflects a measure of teachers’ curricular knowledge, determining the
extent to which teachers intend to achieve higher-order reflection goals (Mann,
Gordon, and MacLeod 2009). Finally, the fifth criterion (degree of focus on
students’ reflection on professional behaviour in nursing) was aimed at asses-
sing the object of reflection and, more specifically, the degree of teachers’ focus
on stimulating students’ reflection on their professional identity (Mann, Gordon,
and MacLeod 2009). Interrater reliability for the scored standards was deter-
mined by comparing the ratings of two independent judges on all five criteria
(n = 15; Cohen’s kappa = .61; percentage agreement = 73%). These interrater
reliability coefficients can be considered moderate based on Fleiss (1971) and
McHugh (2012).

Scores on the items obtained from the questionnaires for measuring condi-
tions for professional learning at school and situational motivation were aggre-
gated into mean scores for each of their respective scales.

Analyses of differential effects on teachers’ knowledge
Multilevel regression analyses were performed to investigate differences in the
effects of the three programmes on teachers’ knowledge. We controlled for
potential moderating effects of contextual and individual factors. We performed
univariate multilevel regression analyses with the post-test score of teachers’
knowledge as dependent variable. The model had two levels: teacher and
school. However, the school level had to be excluded, since variance on this
level was found to be zero. To investigate differences in the impact of the three
programmes on teacher knowledge, we controlled for teachers’ pre-test scores.

We also intended to control for possible effects of gender and teaching experi-
ence on the development of teachers’ knowledge; however, the large number of
missing values precluded the use of teaching experience in the analyses. We
compared five models. The first model included only the random variables and
the pre-test of the knowledge measurement (first model). This model was com-
pared with the null model, which only contained the intercept. The second
included the control variable for gender. The third and fourth model added the
variables of conditions for professional learning at school and situational motiva-
tion, respectively. Thefifthmodel included thedummyvariables for programmeof
formative assessment (i.e. expertise-based assessment, self-assessment combined
with collegial feedback and negotiated assessment programme).
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MLWin (version 2.23) was used to analyse the data. To determine whether
adding the covariates significantly improved the modelfit, Chi-square-tests were
performed. The estimation method used in all the models is IGLS (maximum
likelihood estimation).

Results

Table 4 presents descriptive data of teachers’ knowledge measurements, the
conditions for professional learning at school questionnaire, and the situational
motivation questionnaire. Table 4 shows that teachers in the self-assessment
combined with collegial feedback programme showed a modest decrease in
scores on the knowledge measure. Paired t-tests showed that this decline was
not significant. Knowledge scores of teachers in both the expertise-based
assessment programme and the negotiated assessment programme showed
a non-significant increase.

We checked whether teachers’ pre-test scores differed per programme by con-
ducting a univariate analysis with the first measurement as dependent variable. The
model originally had two levels: teacher and school. However, the school level was
excluded, since variance on this level was absent. We compared three models. The
first model included only the random variables (first model). The second included
the control variable for gender. In the third, we added dummy variables for the
formative assessment programme. Addition of the dummy variables in Model 3 did
not significantly improve the model fit. In addition, none of the regression weights
was significant, indicating that there were no significant differences in teacher
knowledge between programmes on the pre-test.

Table 4. Averages and standard deviations for the (a) pre-and post-test of the measurement of
teachers’ knowledge, (b) four scales of the conditions for professional learning at school
questionnaire, and (c) four scales of the situational motivation questionnaire.

Self-assessment
combined with collegial

feedback (n = 13)
Expertise-based

assessment (n = 12)
Negotiated assessment

(n = 12)

pre-test post-test pre-test post-test pre-test post-test

M sd M sd M sd M sd M sd M Sd

Teacher knowledge 13.69 2.25 13.46 1.13 13.42 2.15 14.42 1.00 13.33 2.15 13.58 1.73
Conditions for professional
learning at school
Feedback and
opportunities for
exchange

2.71 .59 3.13 .45 3.32 .37

Characteristics of the
organisation

3.14 .35 3.37 .26 3.34 .62

Coaching 3.19 .74 3.57 .62 3.53 .81
Available tools 3.41 .63 3.43 .53 2.98 .70

Situational motivation
Intrinsic motivation 3.29 .82 3.06 .57 3.15 .88
Intrinsic regulation 3.19 .87 3.33 .47 3.67 .79
External regulation 2.98 .83 2.46 .74 2.61 1.08
Amotivation 2.37 1.14 2.29 .55 1.96 1.24
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Table 5 shows the results of the univariate models to investigate the effects of
the three programmes for formative assessment on teachers’ knowledge on the
post-test. As mentioned in the methods section, in the models presented, the
pre-test measure was included as control variable.

We found a significant difference in between teachers in the expertise-based
assessment programme and teachers who had participated in the self-assessment
combined with feedback from colleagues programme. Teachers in the former
programme scored significantly higher than teachers in the latter approach (see
Table 5). Theexpertise-basedassessmentprogrammealso showedahigher scoreon
teachers’ knowledge than did the negotiated assessment programme. However,
this latter difference was not significant. In addition, we found that the amount of
perceived coaching was a condition for professional learning at school which was
significantly and positively related to the teachers’ knowledge on the post-test.
For the other conditions for professional learning at school, i.e. feedback and
opportunities for exchanging information and knowledge, characteristics of the
organisation, and available tools and resources we found a negative, though non-
significant relation with teachers’ knowledge. Teachers’ intrinsic motivation was
found to be significantly and positively associated with their knowledge. Identified
regulation was found to be negatively related, however, this result was not signifi-
cant. For two other motivation constructs, i.e. external regulation, and amotivation
we found a positive, but also non-significant relation with teachers’ knowledge.
Finally, scores obtained on the pre-test of the teacher knowledge measure were
significantly positively related to scores on the post-test.

Discussion

The results of this study show that the knowledge of teachers participating in
the expertise-based assessment programme was significantly higher than that
of teachers participating in the self-assessment combined with collegial feed-
back programme.

An explanation can be found in the expertise of the feedback agent involved
and the guidance provided by this agent during the formative assessment pro-
cesses. In the expertise-based assessment programme, the feedback agent was
a certified trainer whereas in the self-assessment combined with collegial feed-
back programme, teachers with similar expertise were the feedback agents. Both
in the expertise-based programme and the self-assessment and collegial feedback
programme, research-based knowledgewas important, however, in the expertise-
based assessment programme, the trainer was in control of providing feedback
based on theoretical notions with regards to stimulating students’ reflection skills
throughout the whole process. By contrast, although teachers in the self-
assessment and collegial feedback programme did receive a conceptual model
based on theoretical notions with regards to stimulating students’ reflection skills
as well as and instruments based on this model, when being engaged with the
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formative assessment processes, teachers worked with these materials by them-
selves. These results suggest that trainer-directed, theory-based formative assess-
ment provides more effective stimuli for supporting teacher professional learning
when the trainer has considerable involvement throughout the assessment pro-
gramme. This explanation is supported by literature that stresses the importance
of feedback from agents with domain expertise as particularly valuable for sup-
porting learning (Degner and Gruber 2011). In addition, this explanation corre-
sponds with literature indicating that a certain amount of guidance in feedback is
valuable to point teachers towards the steps they cannot take by themselves (cf.
May 2013). A high degree of guidance and feedback provided by agents with
domain expertise may be essential in particular in a content area that is relatively
new to teachers, such as the domain of the current study (i.e. fostering reflection
in students). Our finding that post-test teachers’ knowledge scores of teachers in
the negotiated assessment programme did not differ significantly from the scores
of teachers in the expertise-based programme may imply that, when a formative
assessment programme is mainly practice-based (i.e. the negotiated assessment
programme), having a feedback agent with more expertise remains important,
but control may be shared more between the feedback agents and the teachers.

Our findings showed that teachers’ perceptions of the amount of perceived
coaching was significantly and positively related to teachers’ knowledge scores on
the post-test. This means that if teachers experienced a high degree of coaching
with regards to their own professional learning, for example during performance
reviews, they were more likely to score higher on their knowledge related to
stimulating students’ reflection. This finding corroborates with the findings of
other studies, which have indicated that teachers’ perceptions of school condi-
tions such as supportive leadership and professional dialogue for example, have
been found to be related to their teacher professional learning (Louws et al. 2017).

In addition, teachers’ intrinsic motivation was significantly and positively
related to their knowledge. This means that when teachers held the opinion
that participating in the formative assessment programme was interesting or
valuable for them, they were more likely to score higher on their knowledge
related to stimulating students’ reflection. Other research has found that tea-
chers who are intrinsically motivated to work on their professional learning, are
also more engaged in professional development activities (e.g. Jansen In de Wal
et al. 2014). These findings indicate that for professional learning, not only the
approach to formative assessment is an important variable, but also the extent
to which (a) teachers are intrinsically motivated and (b) they experience a high
degree of collegiality at their school.

Limitations and suggestions for further research

A limitation is that the results could not be compared with those of a control
group that did not participate in a programme for knowledge development
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regarding stimulating students’ reflection skills. Given that the sample size of
our exploratory study was small it is possible that the differences found in this
study would be larger with a larger N. Another limitation is that the percentage
agreement between two independent judges was moderate, though accepta-
ble (McHugh 2012). In further research, in order to provide additional qualitative
data to explain our findings, the criteria could be complemented with concrete
examples of teachers’ knowledge articulations in relation to the vignettes pre-
sented in the pre- and post-test.

Furthermore, our findings do not provide results for differential effects of the
assessment programmes on (a) teachers’ actual behaviour in the classroom or
(b) student results. Future research might focus on an in-depth investigation of
professional learning activities carried out by the teachers, as well as a fine-
grained analysis of interview data on how the teachers perceive the formative
assessment programmes to contribute to their knowledge with regard to fos-
tering their students to reflect.

We aspire that our exploration will be followed by many discussions on and
more papers describing and evaluating different formative assessment pro-
grammes in relation to teacher professional learning in a wide variety of profes-
sional learning programmes.
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