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ARTICLE

Assessment for Learning: developing the required teacher 
competencies
Christel Wolterinck, Cindy Poortman , Kim Schildkamp and Adrie Visscher

Elan, Department of Teacher Development Faculty of Behavioural, Management, and Social Sciences of the 
University of Twente, Enschede, The Netherlands

ABSTRACT
Assessment for Learning (AfL) is complex requiring teacher compe
tences for collecting, analysing and interpreting evidence of stu
dent progress, and for adapting instruction and learning 
accordingly. In this study, the four-component instructional design 
(4C/ID) model for complex learning was used to design a teacher 
professional development (TPD) programme for developing tea
chers’ AfL competences. The evaluation of the implementation of 
the program showed that teachers were positive about the rele
vance and usability of the program, and about the AfL knowledge, 
skills and attitudes gained. This study yields important lessons 
about how to support teachers in learning to apply AfL in their 
classrooms. The study shows that the 4C/ID model can provide the 
learning-psychological basis for the design of TPD programmes for 
the acquisition of complex teacher skills, that require the integra
tion of skills, knowledge and attitudes.
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Introduction

Assessment for Learning (AfL) is a conscious attempt to make (classroom) assessment an 
essential part of teaching and learning (Wiliam 2011). The information derived from 
different assessment sources can be used as a form of continuous feedback to steer 
learning (Hattie and Timperley 2007; Wiliam and Leahy 2015). Teachers are increasingly 
expected to have the skills, knowledge and attitudes needed to enact AfL in their class
room (Heitink et al. 2016). Although AfL can enhance student learning (Black and Wiliam 
1998), research has shown that the implementation of AfL often is not effective (Bennett 
2011). A possible explanation of the lack of positive effects could be that teachers may 
lack the professional competences needed to implement AfL in their classroom effectively 
(Schildkamp et al. 2020).

Competences related to collecting, analysing and interpreting evidence from assess
ment, and adapting instruction and learning accordingly are crucial for the effective 
implementation of AfL in classroom practice (Lee 2011). Research on teachers’ use of 
AfL has indicated room for improvement when it comes to these competences (Baartman 
and Gulikers 2017; Kippers et al. 2018). Therefore, investment in professional development 
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(PD) is crucial (Heitink et al. 2016). To effectively support teachers in using AfL, we 
developed and implemented the AfL teacher professional development (AfL-TPD) pro
gram using the Four-Component Instructional Design (4C/ID) model (Van Merriënboer 
and Kirschner 2017). In the design of teacher professional development programs an 
explicit, validated, learning-psychological basis, that takes into account what it requires to 
acquire knowledge, skills and attitudes, is not seldom missing. The 4C/ID model can 
provide such a basis.

The 4C/ID model is a task-centred approach suitable for teaching complex professional 
tasks that require the integration of knowledge, skills, and attitudes, and the coordination 
of various skills (Van Merriënboer and Dolmans 2007). The aim of this study was to 
evaluate the effects of the AfL-TPD program that was developed based on the following 
research questions:

RQ1: How relevant and usable did teachers find the assessment for learning profes
sional development program that was designed on the basis of the four components 
instructional design model?

RQ2: What knowledge, skills and attitudes needed for AfL did teachers learn as a result 
of participating in the AfL professional development program?

Theoretical framework

Assessment for learning

AfL is an approach to formative assessment that takes place as part of ongoing classroom 
practice and is meant to enhance the quality of students’ learning processes (Black and 
Wiliam 1998; Klenowski 2009; Stobart 2008). Wiliam (2011) distinguished five core strate
gies for implementing AfL in classroom practice: 1. clarifying, sharing and understanding 
learning goals and criteria for success; 2. engineering effective classroom discussions, 
activities, and learning tasks that elicit evidence of learning; 3. providing feedback that 
moves learning forward; 4. encouraging learners to be instructional resources for one 
another; 5. encouraging learners to be owners of their own learning. Studies focusing on 
the implementation of the five strategies of AfL in teaching practices emphasise the 
cyclical character of the AfL process and emphasise that the collected data are analysed 
(turning data into information) and transformed into decisions, so that teachers can 
provide feedback for students (Ruiz-Primo and Furtak 2007; Baartman and Gulikers 
2017; Schildkamp et al. 2020). AfL is a complex teacher competence, and TPD should 
explicitly support teachers in integrating AfL strategies coherently in their classroom 
practice, in order to maximise its potential impact (Lee 2011).

Design principles for the AfL-professional development program

From cognitive psychology, we know that the following is important for learning complex 
tasks and to ensure the transfer of learning: whole meaningful, authentic and varied 
learning tasks; ordering learning tasks from simple to complex, in combination with the 
gradual decrease in learner support and distinguishing between the non-routine and 
routine aspects of complex skills (Van Merriënboer, Kester, and Paas 2006). The AfL-TPD 
program in this study was designed using a task-centred instructional design model, the 
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Four-Component Instructional Design (4C/ID) model, in which the design of authentic 
learning tasks follows an holistic approach dealing with real-life professional tasks that 
allow the learner to practice all the nonroutine and routine aspects of a complex profes
sional task (AfL in this study) simultaneously (Van Merriënboer 2007). The 4C/ID model 
includes four interrelated components: a sequence of learning tasks based on authentic 
professional tasks, supportive information describing how to approach the tasks and how 
the domain is organised, procedural information describing step-by-step procedures to 
perform routine aspects of the tasks, and part-task practice for repetition of aspects that 
need to be highly automated (Van Merriënboer and Dolmans 2007; Van Merriënboer, 
Kirschner, and Kester 2017). The learning tasks for teachers which need to be conducted in 
the AfL-TPD program are based on the results of a Cognitive Task Analysis (CTA; Clark et al. 
2008) of teachers who are AfL-experts.

The CTA was conducted in a previous study which provided an overview of all 
constituent skills and the relationships between these skills, visualised in a skills hierarchy 
depicted in Figure 1 (based on Wolterinck et al. 2019). Four main skills make up AfL and 
are closely interrelated: the teacher prepares a lesson (1), based on the evaluation of the 
previous lesson (2) and based on the preparation of the set of lessons for an instructional 
topic (3). This enables the teacher to enact the lessons while tailoring instruction to 
students’ learning needs, eliciting evidence of learning and encouraging students to be 
owners of their learning (4). Learning and performing these four main skills is facilitated by 
a subset of constituent skills (i.e. those positioned next to the main four skills in Figure 1). 
These constituent skills are depicted vertically, implying that they must be performed in 
order.

Besides the skills hierarchy, the CTA revealed the kinds of teacher knowledge are 
critical for using AfL successfully in classrooms (Heritage 2007; Wolterinck et al. 2019): 
domain knowledge, pedagogical content knowledge, knowledge of students’ previous 
learning, and assessment knowledge. Teachers need to know how to align formative 
assessment with instructional goals, which requires knowledge of students’ previous 
learning in relation to the curriculum and the learning goals and knowledge of students’ 
misconceptions. Teachers must also know a range of formative assessment strategies, and 
know how to apply them, to maximise the opportunities for gathering evidence, while 
understanding that the quality of the assessment is an important concern. Finally, 
teachers need to know that AfL requires a joint effort by teachers and students: students’ 
self and peer assessments provide important opportunities for establishing their current 
learning status. With regard to teacher attitude: teachers need to view AfL as a worthwhile 
process that yields valuable and actionable information about students’ learning, and 
they need to view AfL and the teaching process as inseparable, recognising that one 
cannot happen without the other (Heritage 2007; Wolterinck et al. 2019).

The CTA included an analysis of the factors that influence the complexity of imple
menting AfL: student group composition (e.g. number of students, variation in student 
levels), the content of the lesson (goal and topic), curriculum material (suggestions for 
remediation and materials or not) and support from the school (collaboration and facil
ities) (Wolterinck et al. 2019). These factors were used as focal points for selecting learning 
tasks for the AfL-TPD program according to their complexity.

The 4C/ID design guidelines led to several design decisions. First, the main part of the 
program took place within schools, using the whole-task approach with learning tasks that 
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Figure 1. Skills required for assessment for learning.
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represent the range of possible real-life tasks the teacher may encounter. This means that 
teachers practiced AfL within the full instructional teaching sequence of preparing 
a lesson series for an instructional topic, preparing lessons, enacting those lessons and 
evaluating the lessons, in which all constituent skills are supposed to be present. Second, 
the program provided many opportunities for practice and experimentation, by applying 
newly acquired skills during daily teaching practice. The program focused on relevant 
content, highlighting relevant domain knowledge, and teacher learning is activated by 
connecting what teachers already know or can do with what has to be learned. Third, the 
program stimulated active learning using video-recorded lessons, demonstrating expert 
strategies and stimulating reflective skills. Fourth, the program stimulated collaborative 
teacher learning, activating teachers as peers in the feedback process. Finally, the program 
spans approximately 8 months, to provide ample time to reach the desired outcomes. 
Figure 2 shows a schematic overview of the essential building blocks of the AfL-TPD 
program.

Evaluation of AfL-professional development program

Merrill’s first principles of instruction (Merrill 2012) provide a system for assessing instruc
tion for complex learning of authentic, real-world, whole tasks. These principles are based 
on a synthesis of instructional design theories, consistent with the 4C/ID model of 
instructional design, and therefore are suitable for a formative evaluation of the relevance 
and usability of the AfL-TPD program (Frick et al. 2010; Merrill 2012). The five criteria that 
4C/ID-designed instruction must meet are: (1) instruction is problem- or task-centred, (2) 
teacher learning is activated by connecting what teachers already know or can do, with 
what is to be learned, (3) teachers are exposed to demonstrations of what they are to 
learn, (4) teachers have opportunities to try out what they have learned, in combination 
with instructor coaching and feedback, and (5) teachers integrate what they have learned 
into their own classroom practices (Merrill 2012).

For assessing teachers’ learning in the AfL-TPD program, teacher skill improvement was 
examined in terms of the constituent skills described in the skills hierarchy and the related 

Figure 2. Essential building blocks of AfL-TPD program.
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performance objectives. For each of the constituent skills, standards were set for desired 
performance after completing the program (Appendix A). To examine changes in teacher 
knowledge and attitudes, the following elements of teacher knowledge and attitude, 
based on the CTA, it was evaluated whether teachers: knew how to align formative 
assessment with instructional goals; had knowledge about a range of formative assess
ment strategies; had knowledge of students’ previous learning in relation to the curricu
lum and learning goals; had knowledge of students’ misconceptions; viewed AfL as 
a worthwhile process that yields valuable and actionable information about students’ 
learning; viewed AfL and the teaching process as inseparable and recognised that one 
cannot happen without the other.

Method

This study was conducted in the context of Dutch secondary education (students 12– 
18 years old). To study teachers’ satisfaction with the AfL-TPD program in regard to the 
4C/ID principles and teachers’ learning in terms of their knowledge, skills, and attitude 
necessary for implementing AfL in practice, we adopted a mixed-methods methodology. 
Teachers completed a questionnaire and also participated in focus group interviews for 
triangulation purposes. Coaches from the AfL-TPD program participated in a separate 
focus group interview (Cohen, Manion, and Morrison 2013).

Assessment for learning – professional development program

The AfL-TPD program was conducted on a subject-specific basis (English language, Dutch 
language and chemistry) and had a study load of approximately 40 hours spread over 
8 months. This included 20 hours of contact time, spent in 4 meetings, and 20 hours of 
practicing time, consisting of carrying out learning tasks. In the AfL-TPD program we 
focused on workplace-based learning and used participants’ lesson series and their daily 
lessons (for the participants their English language, Dutch language and chemistry 
lessons) as learning tasks. These real-life whole tasks present the full range of variability, 
require all the necessary skills, and allow daily opportunities for practice. Figure 3 shows 
a schematic overview of the AfL-TPD program and appendix B presents the final blueprint 
for the design of the introductory meeting at the start of the program.

In the 4C/ID model, learning tasks at the beginning of the program are ideally practiced 
in a safe learning environment in which errors do not have serious consequences and 
where support and feedback can be easily presented just in time (Van Merriënboer and 
Kirschner 2017). Because daily lessons were used as learning tasks in the AfL-TPD pro
gram, it was not possible to manipulate the complexity-related factors identified in the 
CTA (e.g. student diversity, group size). In the current design it was for this reason not 
possible to work with task classes in which each task class includes a set of equivalent 
learning tasks that are at the same level of complexity. This problem was counteracted by 
using an emphasis manipulation approach, to sequence learning tasks. In this approach, 
the learner’s attention is actively allocated to an aspect of a certain skill or task (Gopher 
2006), for example, task class 1 focused on sharing learning goals and criteria for success 
during the lesson (see appendix C for a more extensive description of task class 1).
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To compensate for the reduced support during the learning tasks in daily lessons, we 
increased support before and after the learning tasks (Frerejean et al. 2021). The first face- 
to-face meeting was planned to prepare teachers for independent practice in their own 
classrooms focusing on sharing learning goals and criteria for success. The coach guided 
the teachers in studying exemplars and clarifying expectations regarding what good 
practices look like (Carless and Chan 2017). For six weeks, teachers practiced AfL within 
the full instructional teaching sequence and had to prepare a lesson series for an instruc
tional topic, prepare lessons, enact those lessons and evaluate the lessons. Teachers 
learned how to apply the whole cycle of AfL, while actively focusing their attention on 
sharing learning goals and criteria for success during reflection and feedback activities. By 
the end of the program, all aspects of the task had been addressed. The final task class 
ended with designing a lesson series; in the fourth and final meeting session, school 
teams shared their experiences and reflected on their overall improvement. This con
cluded the 8-month AfL-TPD program.

Participants

Teachers
Four schools voluntarily signed up to participate in the AfL-TPD program, responding to 
a call communicated via a newsletter sent out by one of the largest school boards in the 
Netherlands. These schools were each asked to have three teachers participate, preferably 
one English language teacher, one Dutch language teacher and one chemistry teacher. 
We started the program with 12 teachers in total, of which, two participants left the 
program after the second meeting, because the AfL-TPD program was too demanding 
and too hard for them to combine with their own teaching job. Eight out of ten teachers 
in the program responded to the questionnaire and participated in the focus groups. For 
an overview of the key characteristics of the ten teachers see Table 1.

Figure 3. Overview AfL-TPD program.
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Coaches
A design team consisting of the researchers of this paper, and coaches from the Dutch 
national expertise centre for curriculum design set out to design and implement the AfL- 
TPD program. The coaches for the AfL-TPD program were subject-matter specialists, one 
English language, one Dutch language, and one chemistry specialist, and they were 
experienced in supporting teachers in secondary education. One of the coaches, the 
English language specialist, had ten years of experience with supporting teachers in 
using AfL. The other two coaches were less familiar with supporting teachers in using 
AfL, and were therefore trained by the English language specialist for the AfL-TPD 
program. The program meetings were carefully prepared by the design team.

Data collection

Questionnaire
In this explorative study a questionnaire was used for evaluating the AfL-TPD program in 
which participants’ satisfaction and whether teachers found the program relevant and 
usable (utility of the content, timeliness, materials and support, organisation as well as 
satisfaction with the program design) was examined using 27 statements. The statements 
also covered various other aspects of the program, including the materials and support 
provided and the organisation of the meetings. To optimise its face validity, the instru
ment was piloted with two expert researchers and four teachers (Cohen, Manion, and 
Morrison 2013). Based on their comments, adjustments were made to the questionnaire. 
The questionnaire was administered after the final program meeting. Teachers were 
asked to express their agreement with the statements (e.g. ‘In this program, I was satisfied 
with the course material that was offered’), using a 5-point Likert scale ranging from 
‘strongly disagree’ to ‘strongly agree’. The questionnaire items were in Dutch. In addition, 
teachers could give a brief explanation of the chosen answer.

focus group sessions with teachers and coaches
Four weeks after the final program meeting, two focus groups with four teachers each 
were conducted and one focus group session with the three coaches was held to evaluate 
from multiple viewpoints (Cohen, Manion, and Morrison 2013). Two teachers from each of 
the four participating schools were invited to attend the focus group sessions for teachers, 
which resulted in the representation of all three subjects. The goal of these meetings was 

Table 1. Key characteristics of respondents.
N

Subject English language 2
Dutch language 4
Chemistry 4

Gender Female 9
Male 1

Teaching < 5 years 1
experience 5–14 years 5

15–24 years 2
> 25 years 2
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to evaluate teachers’ satisfaction with the program and teachers’ learning outcomes 
(skills, knowledge and attitude) for triangulation purposes. The first goal of the focus 
group session for coaches was to have the coaches evaluate teachers’ satisfaction regard
ing various aspects of the AfL-TPD program. The second goal was to have the coaches 
evaluate teachers’ learning outcomes (skills, knowledge and attitude regarding AfL).

All three focus group sessions lasted two hours and were audio-recorded. The 
teachers and coaches were first asked to respond individually to a series of statements 
and questions based on the theoretical framework and the questionnaire data, fol
lowed by a group discussion yielding a collective rather than an individual view 
(Cohen, Manion, and Morrison 2013). The statements (e.g. ‘I was satisfied with the 
approach in which new knowledge was integrated into my own daily teaching prac
tice’, ‘In order to improve the AfL-TPD program, teachers need more examples from 
practice’) and questions (e.g. ‘What did you learn in terms of knowledge of AfL?’, ‘How 
satisfied do you think teachers were with the guidance and materials?’) used in the 
focus group session were discussed in advance with a researcher, after which the 
formulation of the statements and the questions was adjusted.

Analysis
The first research question (teacher satisfaction) was partly answered by analysing the 
frequency distribution of the questionnaire responses. Additionally, both the first and 
the second research question (teacher learning) were answered by analysing the 
recordings of the three focus group sessions. Based on the theoretical framework, 
an a priori coding scheme with 20 codes was developed. All focus group sessions were 
audio-taped and transcribed, and the inter-rater reliability between the three coders 
was calculated across ten percent of the focus group data, to increase reliability with 
other researchers (Poortman and Schildkamp 2012). They found an acceptable 
Cohen’s Kappa of 0.72 (Eggen and Sanders 1993). Table 2 presents the coding scheme. 
After coding the focus group data, we summarised what teachers or coaches said 
during the focus group interviews related to each code. Quotes from the respondents 
were translated into English for use in this article. Based on the analyses of multiple 
focus group interviews we could report detailed answers to the two research ques
tions (Cohen, Manion, and Morrison 2013).

Table 2. Coding scheme.
Concept Codes

Satisfaction Design 
Materials and support 
Organisation

Learning Knowledge: general, preparing a lesson period; preparing a lesson; lesson execution; lesson evaluation. 
Skill: general, preparing a lesson period; preparing a lesson; lesson enactment; lesson evaluation. 
Attitude: general, preparing a lesson period; preparing a lesson; lesson execution; lesson evaluation.
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Results

Teacher satisfaction

Quality of the design
The questionnaire showed that participants were satisfied to very satisfied with the 
content of the AfL-TPD program. For example, all eight participants indicated content
ment with the practice-oriented tasks, the structure offered to link new knowledge with 
prior knowledge, and the examples used for modelling. In the focus groups, teachers 
reported their satisfaction with the applicability of what was learned in their own teaching 
practice.

All eight teachers were positive about being actively engaged by the program 
during the meetings, for example, via discussing examples and giving and receiving 
feedback. They also appreciated the assignments between meetings, which were 
linked to their daily practice. In the focus groups, teachers mentioned their apprecia
tion for the exchange of experiences during the meeting sessions and would like to 
see this happen more frequently between the meetings, when they are applying 
newly learned insights in their own practice: ‘For example, sending each other videos 
between training sessions enables you to give each other more feedback. I could have 
got more out of the training’. Seven out of eight teachers expressed their satisfaction 
about the structure of the skills hierarchy. It gave them an overview and clarified the 
cyclical process of AfL. This also applied to the exemplars used, which stimulated 
discussion and developing a sense of quality together.

Teachers indicated some room for improvement regarding the program, for example, 
more explicit use of prior knowledge, and providing success criteria for the assignments. 
Teachers also mentioned differentiation in the AfL-TPD program as an area for improve
ment, such that teachers receive instruction and tasks tailored to their needs: ‘One teacher 
develops quickly and the other very slowly and there can be more focus on this in the 
program’. Four teachers were only moderately satisfied with the focus on sharing knowl
edge with colleagues in their school and how literature was used.

Coaches indicated that the program should focus more on the cyclical process of 
AfL, because teachers need to understand that AfL is about students’ learning pro
cesses instead of focusing on students’ learning outcomes. Otherwise, teachers tend 
to use AfL as an instrument for testing without grades: ‘It is a process, formative 
assessment is not just a test to see where the student currently is. It’s about them 
getting further and what is needed to do that’; ‘Where do I want to take the students 
and what can I do as a teacher to make the students aware of their own learning 
process, that is what I have developed’. Teachers generally came across as satisfied, 
according to the coaches, as demonstrated by, for example, high turnout at meetings 
(only one teacher missed a meeting session due to sickness), active participation in 
discussions, asking questions, and actively working on the assignments in their own 
teaching practice. One of the teachers indicated to a coach, for example, that after 
35 years of teaching, this program had given her job a new boost. With great 
enthusiasm, she now reported implementing AfL in her lessons.

10 C. WOLTERINCK ET AL.



Materials and support
The questionnaire showed that all eight teachers were very satisfied with the applicability 
of materials to their own teaching practice, such as the use of exemplars (video fragments 
of lessons), discussing examples from participants’ teaching practices and sharing experi
ences and teaching materials. In the focus groups, teachers reported that watching each 
other’s videos of lessons was instructive and gave insight into their own learning pro
cesses. Using peer feedback to look at one’s own actions is easier than directly reflecting 
on one’s own actions’. The book with supportive information was also very practical as 
a reference work. All teachers experienced a lot of guidance and support from the 
coaches, because each subject had a curriculum specialist present and the group of 
teachers was relatively small. Coaches stated that they could almost give one-on-one 
guidance and many questions could be answered. Teachers also addressed their ques
tions to the coaches between the meetings via email. All eight teachers totally agreed 
with statements such as: ‘Questions were adequately answered by the coaches” and “I am 
satisfied with the course material that was offered’.

Teachers indicated some areas for improvement, for example, in the second meeting 
session the teachers received a syllabus containing an overview of information collection 
techniques as supportive information for task class 2. Instead of just providing the 
syllabus, it would be better to share the syllabus as linked with an assignment, for 
example, asking teachers to choose a technique and develop an application of it in 
their own lesson. Other areas for improvement reported were, for example, practicing 
more with formulating and sharing learning goals and success criteria. The assignments 
should be provided with clear formulated success criteria for the participants: ‘As parti
cipants, we should also set our goals and our success criteria more in these meetings’. 
Teachers suggested that the coaches could demonstrate greater variety in the exemplars 
(not just language examples), time for reflection to translate the example to one’s own 
teaching practice, and more focus on the content of the book. The meetings could also be 
less traditional, meaning that coaches could demonstrate the use of AfL more explicitly in 
their own teaching, or, as one of the teachers stated, ‘teach as you preach’.

Organisation and learning management
The questionnaire showed that teachers were very satisfied with the organisation of the 
meetings; for example, seven out of eight teachers indicated their contentment with the 
spread of the meetings over time, the efficiency of the meetings and the facilities used. All 
teachers also mentioned their contentment about working in small groups (up to 4) of 
varying composition, as this allowed discussions and the exchange of experiences. 
Participating with colleagues from the same school was experienced positively, because 
it stimulated learning between the meetings in teachers’ own teaching practice in their 
own schools, by giving peer feedback and discussing video recorded lessons.

Both teachers and coaches indicated some room for improvement; for example, they 
suggested taking more time between the last two meetings to build in peer feedback: 
‘With the feedback obtained, the next lesson can be given and recorded and be compared 
with the former lesson, in order to make development visible. Learning does not just take 
place during the meetings, but especially between the meetings when working in your 
own teaching practice’. Both teachers and coaches also suggested setting up a digital 
environment for sharing the video fragments and subsequently providing each other with 
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feedback, and for conducting intake interviews prior to the AfL-TPD program to get an 
idea of teachers’ prior knowledge and experience with AfL. Teachers suggested involving 
school leaders in the program, because school leaders need to support their teachers in 
broadening AfL at their own school: ‘Have the school leader join you in one of the first 
meetings. They should be able to support their teachers to broaden the developments 
around formative assessment in their own schools’.

Teacher learning

Knowledge and skills
Teachers and coaches both indicated that teachers gained more knowledge about AfL 
and about the context in which AfL can be used in one’s own teaching practice. For 
example, the definition of AfL became clear; teachers were able to use the terminology 
and see possibilities for applying AfL in their lessons, and teachers indicated that the 
structure of the skills hierarchy was supportive. The importance of sharing learning goals 
and criteria for success with the students and the importance of collecting information 
about student learning based on learning goals are examples of what the focus group 
teachers said they learned in the program. Another key learning outcome according to 
the focus group teachers is the awareness of building AfL as a cyclical process into their 
lessons. Teachers said they learned that AfL is a cyclical process in which teachers must 
use the strategies coherently together with students, in order to apply it effectively in the 
classroom: ‘AfL is not just a tool for gathering information about students’ learning 
processes. It’s about how I can help students to develop further and what is required to 
do so and also to promote students’ ownership’,

Teachers reported that the AfL-TPD program improved their skills; for example, they 
prepared the lessons more consciously by thinking about the necessary prior knowledge, 
checking this with students and building on it further. One teacher indicated that she now 
differentiates more in her lessons; at the beginning of the lesson, she checks which 
students have mastered the content and can continue working on it themselves and 
which students need extended instruction. Teachers also felt more comfortable about the 
skill of collecting and analysing information on students’ learning processes and taking 
action in their teaching: ‘I’ve become much better at collecting information, for example, 
the use of Socrative [cloud-based student response system] and asking questions, and 
acting on it. It makes my lessons more effective than before’. Both teachers and coaches 
reported that teachers developed their skills for evaluating the lessons more consciously 
using the video fragments from their lessons and asking reflective questions such as: 
‘What does this mean for my next lesson and how can I change the daily grind?’. The 
program gave them tools, for example, the use of exit cards to reflect on one’s own 
teaching practice: ‘As you are constantly collecting information about students, you can 
also see more about the effects of your own actions’.

The AfL-TPD program helped teachers to start applying and experimenting with AfL in 
their own practice: ‘I’m noticing how AfL is changing my lessons and that I approach 
things differently because I’m more aware of how to achieve more’; ‘(. . .) you get to know 
your students better’. Coaches also indicated that teachers showed their AfL skills in 
several good examples: ‘One participant developed and taught lessons about organic 
chemistry in which she determined and shared the learning goals together with her 
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students and then collected information about students’ learning based on the learning 
goals’. One teacher indicated that her knowledge and skills had certainly increased; for 
example, when preparing the lesson, she is now more conscious of students’ prior 
knowledge, what they should know and be able to do, and how she can act on that.

Although teachers indicated that they gained more knowledge and skills related to 
AfL, both teachers and coaches indicated that more time is needed to practice it 
properly, for it to become a daily routine: ‘I have to stimulate myself to let it become 
a fixed pattern; One good example in the program does not mean that teachers are 
able to apply AfL in every lesson’. According to both teachers and coaches, the 
strategy of ‘formulating learning goals and criteria for success’ was still challenging 
and should be given more attention in the program. At the start, teachers indicated 
themselves to be skilled at determining learning goals and success criteria, but 
gradually it turned out to be more complex than teachers thought: ‘Teachers focus 
too much on details (little twigs) and not enough on the higher learning goal, the 
bigger picture (tribe). For example, the correct conjugation of the English verbs is not 
a learning objective, but is a success criterion for the correct writing of a business mail’.

Attitude
The AfL-TPD program succeeded in changing teachers’ attitude towards the use of AfL 
in their teaching practice. Teachers said they learned to see AfL as a worthwhile 
process that yields valuable and actionable information about students’ learning, 
and teachers recognised that AfL and teaching are closely related. They also indicated 
that the program had taken them out of their routine and made them look more 
critically at their own teaching practice: ‘I have become more motivated and positive 
about AfL, because I started to work with it in my class and it improves the quality of 
my lessons’. Participating in the AfL-TPD program raised awareness that things need 
to change in secondary education: less use of summative assessments and less whole 
classroom teaching. Coaches confirmed the change in teachers’ attitude towards AfL: 
‘Teachers think more consciously about AfL and are more enthusiastic about the use of 
AfL together with students’. Coaches reported that teachers were more aware of the 
importance of setting and sharing the learning goals for the lesson together with the 
students, the importance of focusing on students’ learning processes instead of their 
learning outcomes, and when to apply AfL strategies in their lessons.

Conclusion and discussion

The study yields important lessons about how to support teachers in learning to use AfL in 
their teaching practice. More in general, the study shows that the 4C/ID model (Van 
Merriënboer and Kirschner 2017) can provide the learning-psychological basis for the 
design of professional development programs for the acquisition of complex teacher 
skills, that require the integration of skills, knowledge and attitudes.
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Contentment with relevance and usability of the AfL-TPD program, and teachers’ 
knowledge, skills, and attitudes related to AfL gained

The evaluation of the implementation of the AfL-TPD program showed that teachers were 
positive about their active engagement during the meetings, developing a sense of 
quality together via discussing exemplars and giving and receiving feedback on video 
recorded lessons. Teachers reported that the content of the AfL-TPD program was highly 
applicable, using learning tasks in their own teaching practice. The results show that 
teachers developed their idea of AfL and related concepts and of the contexts in which 
AfL can be used in their own teaching practice. Teachers reported learning that AfL is 
a cyclical process, instead of just an instrument for testing without grades, in which 
teacher must use the strategies coherently together with students, in order to apply it 
effectively in their own classroom. Teachers became more skilled in analysing students’ 
learning processes and in reflecting on their own actions.

Important design decisions for implementing an AFL-TPD program

The program was developed using the 4C/ID model, including a whole task approach with 
real-live learning tasks, decreasing scaffolding, and distinguishing between non-routine 
and routine aspects of the complex skill (Van Merriënboer, Kester, and Paas 2006). Using 
a whole-task approach can help teachers transferring newly learned skills to their profes
sional task, their daily lessons in their own classrooms (Van Merriënboer and Kester 2015), 
and teachers this way experience the complexity of implementing AfL while they practice. 
Although the design team had little control over task sequence or complexity, because 
daily lessons were used as learning tasks, this problem was counteracted by using tasks 
with a high amount of support and guidance during the face-to-face meetings.

Second, the program provided many opportunities for practice and experimentation 
by applying newly acquired skills in teachers’ own teaching practice and teachers were 
actively engaged by means of practice-oriented tasks in which learning was stimulated, by 
connecting what they already knew or could do with what they had learned. Teachers 
were asked to practice continuously between the face-to-face meetings. This distribution 
of practice opportunities is considered important to improve long-term learning, which 
can be explained by the spaced-practice principle: ‘practice opportunities distributed 
across time rather than massed within one session’ (Petersen-Brown et al. 2019, 977).

Third, the program stimulates active learning using exemplars and video recorded 
lessons, demonstrating expert strategies and stimulating reflective skills. An essential 
component of the program, encouraging teachers to reflect, was the dialogic use of 
exemplars (Carless and Chan 2017). The analysis of exemplars was a powerful way of 
developing teachers’ understanding of the nature of quality by producing accounts of 
strengths, weaknesses and how the task could have been done better.

Fourth, the use of modelling examples and video fragments from their own teaching 
practice facilitated the discussions between peers (in small groups) about the perfor
mance objectives of AfL and facilitated the process of giving and receiving feedback 
(Lynch, McNamara, and Seery 2012). The use of these reflective discussions created 
a rich learning environment for teachers and facilitated collaborative teacher learning 
(Vangrieken et al. 2015). Also, a team of three teachers working in the same school 
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attending the AfL-TPD program, which stimulated opportunities for feedback and reflec
tion between the meetings on their own teaching practice by using these colleagues as 
peers (Smith 2016). Finally, the program spanned approximately 8 months, which could 
provide ample time to develop the basic teacher competences needed for AfL. More time 
is needed to further develop these competences in their own teaching practice (e.g. 
Darling-hammond, Hyler, and Gardner 2017).

Improvement suggestions for the AfL-TPD program

The experiences of teachers and coaches with the AfL-TPD program were predomi
nantly positive, although suggestions for improvement were also mentioned 
(Figure 4). First, the use of a video-based professional learning platform should sup
port providing peer-to-peer feedback to allow reflective discussions online between 
the meeting sessions, and to engage teachers as learning resources for one another. 
After all, there is strong scientific evidence that feedback can enhance learning (Hattie 
and Timperley 2007; Kluger and DeNisi 1996). Second, coaches could provide more 
variety in the modelling examples used (e.g. not just videos from language lessons), 
and stimulate effective translation of the examples to other subject domains. 
Therefore, teachers need curriculum content knowledge and pedagogical content 
knowledge to make the transfer to their own subject matter (Mandinach and 
Gummer 2016). Third, the coaches could demonstrate the use of AfL more explicitly 
in their teaching and assignments; for example, the program could be more targeted 
by determining success criteria for the assignments in advance, and by developing an 
understanding of the features of quality through discussing exemplars (Carless and 
Chan 2017; Hamodi, López-Pastor, and López-Pastor 2017). The coaches should not 
operate on a one-size-fits-all basis, but should differentiate professional development 
activities deliberately so that teachers receive instruction matching their needs 
(George 2005). Finally, teachers suggested involving school leaders in the AfL-TPD 
program, because school leaders need to support their teachers in broadening AfL at 
their own school (Heitink et al. 2016; Schildkamp et al. 2020).

Figure 4. Improved design decisions for AfL-TPD program.
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Limitations and implications for practice and research

We acknowledge several limitations of our study. First, it is important to emphasise 
that in this study, a small group of 10 motivated teachers participated in the AfL-TPD 
program and developed their competences. The context for future professional devel
opment programs might be different; for example, scaling up to larger groups might 
result in less motivated participants, less involved coaches and result in less successful 
implementation of AfL in teaching practices. Second, teacher self-report data were 
collected by means of a questionnaire and focus group interviews. We analysed the 
effects on teacher learning by using teachers’ and coaches’ perceptions, which could 
have been biased; for example, the teachers and coaches in the program might have 
been inclined to respond positively because they had put a lot of effort into it. 
Although self-reports have disadvantages, in this qualitative study teachers can pro
vide insight into their own intentions, thought processes, knowledge and beliefs, and 
therefore it seems important to involve teachers in the evaluation process (Goe, Bell, 
and Little 2008).

In this small-scale study, we used 4C/ID for the design of an AfL-TPD program. This use 
of specific design principles for a program provides valuable information and insights for 
teacher professional development. For example, the dialogic use of exemplars or the use 
of video-recorded fragments of lessons to stimulate reflective discussions on teaching 
practice can become a routine within school teams and stimulate a learning culture within 
the school. The design principles illustrated in this study can serve as an example for other 
research studies and programs concerning professional development for complex teacher 
skills.

Despite the fact that teachers became more knowledgeable about AfL, they indicated 
that applying AfL was not yet a daily routine. Teachers pointed to the pitfall of easily 
falling back on their routines, due to the hectic pace of the school day. The AfL-TPD 
program enabled teachers to start applying AfL in their teaching practice, but learning 
and coaching should continue in the school, supported by students, colleagues and 
school leaders (Schildkamp et al. 2020).

Further research could examine the effects of this AfL-TPD program on teachers’ 
use of AfL in classroom practice and student achievement, using a larger-scale imple
mentation of the program. The new skills can only lead to improved student achieve
ment, the ultimate goal of professional development, if they are applied in practice 
(Guskey 2002). It would also be interesting to study the effects of the AfL-TPD program 
on other aspects of student learning, for example, the effects of AfL on student self- 
regulation.
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