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Abstract 
 

Formative assessment is considered to be a fundamental part of effective 
teaching. However, its form and feasibility are often debated. In this study, 
we investigated to what extent thirty-six primary school teachers were able 
to employ a model for classroom formative assessment. The model 
included both daily and weekly use of goal-directed instruction, assessment 
and immediate instructional feedback. The study showed that on a daily 
basis the teachers improved in assessing their students’ work by observing 
them while working on tasks. Significantly more the teachers also provided 
immediate instructional feedback. However, the overall proportion of 
teachers doing so remained rather low. Additionally, evaluations showed 
that often the assessments and instructional feedback provided by the 
teachers were of a low quality.  The teachers used the weekly assessments 
to an acceptable level. Both our professional development programme and 
the teachers’ mathematical knowledge and skills are discussed as 
explanations for our found results.  
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3.1 Introduction 
 

In order to fully participate in today’s society, it is imperative to be 
proficient in mathematics (OECD, 2014). Yet, research has shown that both 
in the Netherlands and in other western countries primary school students’ 
performance in mathematics tests has lingered below expectation (Janssen, 
Van Der Schoot, & Hemker, 2005; OECD, 2014, pp. 50-56). To raise 
student performance levels, governments all over the world have taken 
measures, such as introducing learning standards and standardised tests, for 
example the OECD with the PISA regime (2014) and the US Department of 
Education with the No Child Left Behind Act (2002). However, although the 
initial aim of these standards and tests was to help teachers improve their 
teaching based on students’ test results, in practice these instruments are 
being used for holding teachers accountable for their students’ progress (cf. 
Carlson, Borman, & Robinson, 2011). As a result, the tension that has arisen 
between using learning standards and assessments to hold teachers 
accountable for their students’ performance and deploying them to support 
students’ learning has led to a renewed interest in formative assessment. 
Formative assessment is a process in which students’ mastery of particular 
learning goals is assessed for the purpose of feedback provision aimed at 
enhancing student attainment (Black & Wiliam, 2009; Callingham, 2008; 
Shepard, 2008). It is a cyclical process (see Figure 3.1) consisting of three 
elements (Black & Wiliam, 2009; Supovitz, Ebby, & Sirinides, 2013; 
Wiliam & Thompson, 2008).  

The formative assessment process should be started by setting clear 
learning goals and providing instruction accordingly, as it determines the 
knowledge and skills that need to be taught and enables the teacher to assess 
the students’ levels of mastery (Ashford & De Stobbeleir, 2013; Locke & 
Latham, 2006; Marzano, 2006; Moon, 2005). As such, the assessment 
provides information about possible gaps in what students know and what 
they should know at a particular point in time (learning goal). This 
information is essential for giving effective instructional feedback focussed 
on closing these knowledge gaps (Hattie & Timperley, 2007; Moon, 2005). 
Based on the instructional feedback the teacher decides on the learning goal 
for the next lesson by, for example, choosing to adjust the learning goal 
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provided in the mathematics curriculum materials or setting a new goal for 
instruction. This will lead to the start of a new CFA cycle.  

Figure 3.1. Three elements of formative assessment. 
 

3.2 Theoretical Framework 
 
3.2.1 Classroom formative assessment as a type of formative assessment 

Based on the place, timing and purpose of the above-mentioned 
elements, several types of formative assessment can be distinguished, 
ranging from the use of standardised test data aimed at differentiated 
instruction to self-assessments to enhance students’ self-regulated learning. 
The form, feasibility and effectiveness of these different types of formative 
assessment are highly debated topics amongst policy makers, researchers 
and teachers, as there is no clear empirical evidence about what works in 
which way for students of different ages (cf. Dunn & Mulvenon, 2009; 
Kingston & Nash, 2011; McMillan, Venable, & Varier, 2013). There is 
particularly little known about effective types of formative assessment in 
mathematics education (Kingston & Nash, 2011; McGatha & Bush, 2013). 
In the Netherlands, many teachers analyse students’ mathematics test results 
in order to set goals and develop instruction plans for different ability groups 
within the class, e.g. low, average and high achieving students (Dutch 
Inspectorate of Education, 2010). Unfortunately, research has shown that 
teachers find it generally difficult to select, analyse and interpret the 
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complex student test data from tests and transfer the information gathered 
into appropriate instructional feedback (Dutch Inspectorate of Education, 
2010; Goertz, Olah, & Riggan, 2009; Mandinach, 2012; Wayman, 
Stringfield, & Yakamowski, 2004). Additionally, standardised and 
curriculum-embedded tests are usually carried out weeks or months after the 
initial instruction has taken place. As a result, the time span between the two 
may be too large to allow for effective instructional feedback (Conderman, 
& Hedin, 2012).  

Perhaps therefore, many teachers also use more short-term 
assessments in order to provide timely instructional feedback. This short-
term use of formative assessment is commonly referred to as classroom 
formative assessment (CFA). CFA entails that a teacher assesses the 
students’ understanding (e.g. by questioning, classroom discussions, and 
checking students’ written work) during a lesson cycle to allow for timely 
feedback (Conderman & Hedin, 2012). In this way, students have little time 
to practice with incorrect knowledge and procedures, allowing for an 
uninterrupted learning process. Particularly for conceptual and procedural 
tasks, which are very common in mathematics education, timely 
instructional feedback is effective in enhancing student proficiency (Shute, 
2008). CFA is often used to steer the teacher’s whole group instruction. 
Assessment techniques, such as questioning, classroom discussions or 
games, enable the teacher to obtain a global overview of the class’s 
understanding of the learning goal. This information is then used for 
instructional decision-making, such as slowing down or speeding up the 
instruction or adapting it (Heritage, 2010; Leahy, Lyon, Thompson, & 
Wiliam, 2005; Shepard, 2000; Suurtamm, Koch, & Arden, 2010; Veldhuis, 
Van Den Heuvel-Panhuizen, Vermeulen, & Eggen, 2013). However, these 
techniques are by their very nature difficult to apply (Furtak et al., 2008). In 
addition, they are less suitable for gaining a more thorough insight into 
students’ individual needs, as these techniques generally yield an overload of 
information (cf. Veldhuis et al., 2013). As a consequence, teachers will in 
most cases only gain a superficial impression of the individual students’ 
difficulties, resulting in inadequate instructional feedback (Ateh, 2015). For 
instance, if a teacher starts a classroom discussion to assess to which degree 
a particular mathematical problem is understood, he or she will not know 
which specific student is experiencing difficulties with the task at hand and 
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what these difficulties entail. Without this information it is difficult to 
provide appropriate instructional feedback (Wylie, & Lyon, 2015; Furtak et 
al., 2008). This may also explain why there is so little evidence of the 
effectiveness of the use of CFA in raising students’ performance levels in 
mathematics. We tried to overcome the above-mentioned issues by training 
and coaching teachers in how to use a CFA model specifically directed at 
individual assessments. The information can be used to provide immediate 
instructional feedback to those students who need it. The implementation 
study presented here sheds some light on the feasibility of implementing a 
curriculum-embedded CFA model after training and coaching teachers in 
Dutch primary mathematics education. 

 
3.2.2 Professional development programme 

Research indicates that participation in a professional development 
programme (PDP) supports teachers in applying formative assessment 
effectively (Kingston & Nash, 2011) In general, such a programme needs a 
number of key features to make it effective in enhancing teachers’ 
knowledge and skills and promoting the innovation’s implementation. In this 
study, we focussed on nine specific features: small group initial workshops, 
collective participation, coherence, barriers and support, active learning, a 
focus on content, on-site practice, coaching on the job, and the duration of 
the PDP (cf. Desimone, 2009, Penuel et al., 2007; Van Veen, Zwart, 
Meirink, & Verloop, 2010).  

Although it is known that informative workshops alone are not 
sufficient to accomplish teacher change, a highly engaged, initial small-
group workshop followed by coaching on the job can help to realize this 
(Graves Kretlow & Bartholomew, 2010; Guskey & Yoon, 2009). In this 
context, the focus should lie on the rationale and goals of the innovation, 
while the teachers get to experience exactly how the innovation can be 
implemented in their lessons. Quite often, an implementation process starts 
off wrongly by a lack of information or clarity about the innovation and its 
practical application (Fullan, 2007; Van Den Akker, 2010). A workshop, 
however, is an effective instrument in making teachers aware of the 
coherence between the goals of the innovation and those of the school 
(Desimone, 2009). It is important to make the teachers feel that the rationale 
behind the innovation is in line with their own teaching practices. 
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Highlighting shared goals during the PDP increases the chances that teachers 
will integrate the innovation into their teaching practices on a continuous 
basis (Lumpe, Haney, & Czerniak, 2000). A workshop is also an ideal 
setting to discuss possible barriers (e.g. school schedules, the quality of the 
curriculum materials and the time available for planning and reflection) that 
can negatively influence the implementation process and the support 
required to optimise the implementation process. To ensure the effectiveness 
of the PDP, these topics should be addressed both before the actual 
implementation of the innovation and during its realisation (Penuel et al., 
2007).  

The teachers should work on their professional development 
together with colleagues from the same school, department or grade, as it 
motivates teachers to discuss and solve practical problems collectively 
(Little, 1993; Porter, Garet, Desimone, Yoon, & Birman, 2000). This 
collective participation is considered to be effective in promoting teacher 
change as it enables those involved to discuss the innovation and to mutually 
reflect on specific issues (Porter et al., 2000). The group setting offers the 
participants the support of colleagues, including the school leader, which can 
significantly impact the degree to which one is willing to implement an 
innovation (Guskey & Yoon, 2009). Moreover, mutual support plays an 
important role in the sustainability of an educational innovation (Coburn, 
2004; Fullan, 2007; Moss, Brookhart, & Long, 2013).  

Different studies indicate that for a PDP to be effective it should also 
contain active learning with a focus on content (Garet, Porter, Desimone, 
Birman, & Yoon, 2001; Heller, Daehler, Wong, Shinohara, & Miratrix, 
2012). Active learning can consist of multiple activities, such as preparing 
lesson plans based on the knowledge acquired by the teacher, providing 
innovation-incorporated lessons and receiving feedback, or discussing how 
the innovation can be best implemented (Birman, Desimone, Garet, & 
Porter, 2000). Active learning can take place during a workshop, but also, 
perhaps even preferably, on-site. There is evidence that professional 
development applied on-site with a specific focus on how to use the 
innovation in one’s own practice is effective in accomplishing teacher 
change (Darling-Hammond, 1997; Darling-Hammond, Wei, Andree, 
Richardson, & Orphanos, 2009). The on-site practice should be supported by 
coaching on the job. Coaching on the job is especially useful when it 
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includes observation and reflective conversation between the teacher and the 
coach. Teachers tend to implement the innovation more quickly once they 
know that they will be observed (Cooper, Heron, & Heward, 2007). After 
these observations, particular goals can be discussed during reflective 
conversations. But first, the teacher has to self-evaluate his or her lesson. 
After that, the teacher’s self-evaluation and the coach’s observation can be 
compared. This kind of individualised feedback can help teachers change 
their teaching routines (Grierson & Woloshyn, 2013). 

Finally, research suggests that the duration of a PDP (including the 
time span covered and the hours spent on the programme) can also have an 
impact on changing teacher behaviour. A longer (Garet, Birman, Porter, 
Desimone, & Herman, 1999; Banilower, Heck, & Weiss, 2007; Boyle, 
Lamprianou, & Boyle, 2005; Gerard, Varma, Corliss, & Linn, 2011) and/or 
more intensive (Desimone, 2009; Penuel et al. 2007) trajectory is presumed 
to be more effective in establishing teacher change than a shorter one, 
provided that it is well organised and has clear goals (Guskey & Yoon, 
2009). It is argued that sufficient time should be provided to practise with 
the innovation, to reflect on one’s teaching and to be able to make the 
necessary adjustments (Penuel et al., 2007). Usually, one semester to a full 
school year is considered to be sufficient for teachers to practise with an 
innovation (Birman et al., 2000). The above-mentioned features were used to 
develop a PDP for the implementation of the CFA model. This programme is 
described in section 3.3.2. 

 
3.2.3 A curriculum embedded CFA model 

To improve the teachers’ use of CFA they were trained and coached 
in using the curriculum-embedded CFA model as described in Chapter 2. 
The CFA model was embedded in two commonly used mathematics 
curricula to facilitate the teacher during the implementation process. As most 
teachers work with mathematics curriculum materials (Mullis, Martin, Foy, 
& Arora, 2012), integrating CFA into the curriculum would facilitate them in 
assessing their students and providing effective instructional feedback 
accordingly. For instance, the curriculum materials offered the teachers 
assistance by identifying learning goals (e.g. adding up to twenty by 
breaking up numbers till nine) and providing guidelines for instruction (e.g. 
explanations of mathematical procedures or suggestions for mathematical 
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scaffolds, such as number lines or pie charts). Furthermore, the curriculum 
materials contained readily available assignments to assess the students’ 
mastery of the goals, suggestions for small group instruction, and more 
complex tasks for those students who already mastered the learning goal or 
did so quickly. Although the focus of our study lay on providing immediate 
instructional feedback to those students who needed it regardless of their 
presumed proficiency level, the teachers were encouraged to assign students 
to the more complex tasks and provide them with the necessary instructional 
feedback based on the assessment.    

The CFA model consisted of both daily and weekly formative 
assessment cycles. As the two mathematics curricula provided lesson plans 
for four days and reserved one day for finishing up, our model contained 
four daily CFA cycles after which the weekly cycle would take place. Figure 
3.2 shows this procedure. 

Figure 3.2. The curriculum-embedded CFA model consisting of four daily 
CFA cycles and one weekly cycle. 
 

For the daily CFA cycle, the teachers had to decide upon one 
learning goal for the entire class. This learning goal determined which 
knowledge and skills the teacher would be teaching and assessing during a 
particular lesson (Ashford & De Stobbeleir, 2013; Locke & Latham, 2006; 
Marzano, 2006). Based on this learning goal the teacher would provide a 
short goal-directed whole group instruction, using appropriate scaffolds, 
(e.g. an appropriate mathematical representation or procedure) and 
subsequently assess each student’s mastery of the learning goal. The most 
efficient way of collecting evidence on goal mastery in a class of 
approximately 25 students is to each give them specific tasks and 
subsequently assess their individual mathematical proficiency (Ginsburg, 
2009). In our study, the teachers were expected to observe each student 
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separately while they were working on the assignments. To gain more 
insight into their students’ mastery of the learning goal, the students had to 
use a mathematical representation or procedure for each problem item. This 
approach would help the teacher in accommodating the instructional 
feedback to the student’s needs (Heritage & Niemi, 2006). Subsequently, if 
the students failed in solving a problem correctly the teacher had to provide 
immediate instructional feedback in the form of small group instruction. 
Thus, instead of instructing a pre-set group of low-achieving students based 
on the half-yearly or monthly test results, which is common practice in the 
Netherlands, the teacher was expected to provide small group feedback to a 
group of students that may vary per lesson based on the assessment. 

As the daily assessments and instructional feedback might not 
suffice in fully identifying and correcting all students’ misconceptions, the 
teacher was instructed to assess the students once more at the end of the 
week by means of a quiz on the digital whiteboard. Each quiz consisted of 
eight multiple choice questions based on four learning goals covered during 
the weekly programme. These multiple-choice questions could help the 
teacher detect well-known misconceptions (Ginsburg, 2009). A classroom 
response system was used to enhance the participation of the students in the 
quiz (Lantz, 2010). In this system, the students answered the questions by 
using voting devices, after which their answers were digitally stored. After 
each question, the teacher and students were informed about the class’s 
performance. Next, the teacher could give immediate instructional feedback 
by making use of an animation (e.g. jumping on a number line) below the 
question. This animation showed step by step how the problem posed in the 
multiple choice question could best be solved. Figure 3.3 depicts a multiple 
choice question plus instructional feedback.  
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Figure 3.3. An example of a multiple-choice question and instructional 
feedback from a second-grade quiz. 

 
At the end of the quiz, the teacher had to analyse the recorded scores 

to assess each individual student’s mastery of the learning goals. The teacher 
used this information to provide the students with instructional feedback 
once again, if necessary. Table 3.1 shows the entire CFA model in a 
condensed form.  

 
 

 

 

 

 



 

 

56 Table 3.1  
The Curriculum-Embedded CFA Model. 

 Daily CFA cycle Weekly CFA cycle 

Goal-directed 
instruction 
 

- One learning goal for the entire class; 
- Short (max. 20 minutes)  whole group instruction; 
- Use of mathematical scaffolds. 

- Goals that were covered during the week. 

Assessment 
 

- Assessment round; 
- Assessment of students’ use of mathematical 
representations or procedures; 
- Selecting students for immediate instructional 
feedback and registration of these students. 

- Digital quiz;  
- Analysis of individual quiz results and selecting 
students for instructional feedback or more 
challenging assignments the next day. 

Instructional 
feedback 
 

- Immediate goal-directed instructional feedback, 
using appropriate scaffolds in a small group, for the 
entire class or instruction about more challenging 
tasks (depending on the results of the assessment): 
- Including assessment. 

- Immediate goal-directed instructional feedback 
when most of the students answered the question 
incorrectly; 
- Goal-directed instructional feedback, using 
appropriate mathematical scaffolds for the students 
that were selected based on the daily assessments 
and the weekly quiz results. 
- Including assessment. 
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3.3 Research Questions 
 
In this chapter, we report on a study in which 36 teachers from seven 
different schools implemented a CFA model in their mathematics teaching. 
The question we sought to answer in our research is: 

 
After receiving training and coaching on the job, how well are primary 
school teachers able to use the curriculum-embedded CFA model in their 
mathematics teaching? 
 
3.4 Study Design 
 
The study was conducted in two phases. In the first phase 19 second- and 
third-grade mathematics teachers from seven schools implemented the CFA 
model during one semester (January to July). During the second phase 17 
different teachers working in the fourth- and fifth-grade classes of the same 
schools implemented the CFA model for a full school year (September to 
July). In the upcoming sections the design of the study and differences 
between the two phases are discussed. 
 
3.4.1 Participants 

In the months preceding the first phase of the study, 17 schools were 
invited via e-mail to take part in the study. Of these 17 schools, seven took 
part in the study. Only teachers who taught two specific curricula (named 
‘Plus’ and ‘The World in Numbers’) could take part in the study. These 
curricula are widely used in the Netherlands and consist of daily 
mathematics lessons based on one main learning goal. Other curricula start 
from more than two learning goals per lesson, which would have made it too 
difficult for the teachers in our study to both assess whether the students had 
sufficiently mastered the learning goals and provide instructional feedback. 
For the same reason multi-grade classes were excluded from the study. 

The sample of the first phase consisted of 10 second-grade and nine 
third-grade teachers from the above-mentioned seven different schools. Of 
these 19 teachers, two were male and 17 female. The age of the teachers 
varied: 16% was between 20 and 30 years old, 32% between 30 and 40, 42% 
between 40 and 50, and 11% between 50 and 60. The second phase sample 
contained nine fourth-grade and eight fifth-grade teachers, of whom eight 
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were male and nine female. Of these 17 teachers 35% was between 30 and 
40 years old, 18% between 40 and 50, 41% between 50 and 60, and 6% 
between 60 and 65. In the different grades the group compositions in terms 
of gender and age formed an adequate reflection of the population of Dutch 
primary school teachers (Dutch Ministry of Education, Culture and Science, 
2014).  

 
3.4.2 Procedure 
 
3.4.2.1 Procedure phase 1 

In the weeks preceding the intervention, the interested schools 
received information about both the project and the CFA model during a 
meeting. Here, a researcher (in total four researchers participated in both 
phases of the study), the school leader and interested teachers tried to 
establish coherence in the goals of the CFA model and those of the school 
and discussed what was expected of the participating teachers as described in 
section 3.2.3. Once both issues were agreed upon, the school could take part 
in het project. Then, in the first two weeks of the intervention the researchers 
observed a mathematics lesson given by the second- and third-grade teachers 
to get an impression of their teaching practices. Next, the PDP based on the 
theoretical considerations described in section 3.2.2 was started. In the first 
phase, the programme covered a time span of one semester. It began with a 
workshop in week 3 led by a certified educational coach. In total three 
certified educational coaches from an external consultancy bureau, 
specialised in training and coaching primary school teachers, participated in 
the study. Each coach was assigned to a specific school and remained that 
school’s coach in the second phase. The workshop had to be attended by the 
participating teachers from all four grades (collective participation) and 
consisted of:  

− Confirming coherence between the rationale and goals of the CFA 
model and those of the school by discussing, for instance, that the 
teachers should not use ability grouping, but instead allow the 
groups of students in need of small group instruction to vary per 
lesson based on their assessments; 

− Discussing the use of the CFA model in practice and what kind of 
barriers had to be overcome and/or what kind of support was 
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needed (e.g. whether the teachers’ time schedule should be adjusted 
for administering the quiz);  

− Realising active learning with a focus on content by having the 
teachers first watch a video featuring a best practice example of the 
CFA model. Then, the teachers prepared some lessons based on the 
CFA model, receiving feedback from each other and the coach. The 
teachers could adapt the CFA model to fit their teaching routines as 
long as these changes did not interfere with its rationale. The 
teachers and coaches discussed which mathematical representations 
and procedures could be used in the lessons. To support the teachers 
in this process, they were provided with: An example of a lesson 
plan, an overview of the mathematical learning trajectories for their 
year grade including mathematical representations and procedures to 
be used during (small group) instruction, and a manual for the 
classroom response system; 

− Practising with the classroom response system after a demonstration.  
Hereafter, the training proceeded with coaching on the job. Starting 

immediately in week 4, the teachers practised (active learning) with the CFA 
model on-site. During week 4 and 5 they were observed four times by their 
coach: Twice during an instruction lesson and twice during a quiz. For all 
observations one or two specific goals (e.g. ‘The teacher is able to assess the 
students’ understanding immediately after the whole group instruction’) 
were the coach’s main focus during the observation. The coach informed the 
teacher of these goals and asked if there were specific topics that the teacher 
wanted to add. After each observation the coach gave the teacher the 
opportunity to evaluate his or her lesson and subsequently compare this 
assessment with the coach’s evaluation. Whenever possible, the coach would 
evaluate the lessons with all the teachers that were observed (collective 
participation).  

After week 4 and 5, the teachers were expected to carry out the CFA 
model by themselves. Halfway through the study (weeks 10 and 11), the 
researchers again observed the teachers, after which also the coach observed 
and coached them during two more lessons (weeks 11 to 13 and weeks 19 to 
21). At the end of the study (in weeks 21 to 23), the researchers observed the 
teachers for a last time. During the whole intervention the teachers could 
always ask for extra coaching or help in analysing the student quiz data, if 
necessary.  
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Over the course of phase 1 the researchers met with the coaches 
three times and engaged in informal evaluations with both the coaches and 
the teachers to identify issues that the latter had been confronted with during 
the project.  

 
3.4.2.2 Procedure phase 2 

Phase 2, which covered a time span of a full school year, started 
with observations of the third- and fourth-grade teachers by the researchers 
in week 1 and 2. Hereafter, the PDP started in week 3 with the same 
workshop as in phase 1. Again, the workshop was led by the school’s coach 
and had to be attended by the participating teachers from all four grades.  

The workshop was immediately followed up with coaching on the 
job similar to that in phase 1. During weeks 4 to 6 the teachers were 
observed during two instruction lessons and two quizzes by their coach. 
After each observation the coach and teacher evaluated and reflected on the 
lesson. In weeks 12 to 14 the teachers were observed a fifth time during an 
instruction lesson.  
 Halfway through the study (weeks 20 to 23), a researcher and the 
coach each observed the teachers. As the coaches indicated that it had been 
difficult to evaluate the lessons with all teachers at the same time during 
phase 1, in phase 2 a team meeting was organised at this point to allow for 
discussion about the difficulties the teachers experienced and support they 
needed.  
 In weeks 30 to 32 the sixth observation by the coach was planned. In 
weeks 39 and 40 the final observations by the coach took place, while in 
weeks 41 and 42 the researchers observed the teachers. During the entire 
project the teachers could request extra help or coaching on the job.  

Over the course of phase 2 the researchers met with the coaches five 
times and engaged in informal evaluations with both the coaches and the 
teachers to gain some insight into the extent to which the CFA model was 
implemented as intended. 

  
3.4.3 Instruments 
 
3.4.3.1 Observation instrument daily CFA 

To find out to what extent the teachers used the daily CFA cycle, in 
both phases three mathematics lessons per teacher were observed and 
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recorded on a time interval sheet (see Appendix A). This observation 
instrument was developed by the researchers and educational coaches prior 
to the study during three pilot studies. In these pilot studies, both the 
researchers and educational coaches used it during observations of teachers. 
They discussed their experiences with the instrument and amended it 
accordingly. This resulted in an observation instrument in which the 
teacher’s activities were indicated per minute on the sheet (instruction, 
assessment, feedback or classroom management). Every fifth minute the 
researcher wrote down the number of students who were not paying attention 
to the teacher or – in case of independent seat work – their assignments. The 
information about classroom management and the number of students not 
paying attention was used to determine possible barriers to the teachers’ use 
of the CFA model. Observation data about goal-directed instruction, 
assessment and immediate instructional feedback were used to construct an 
implementation score for the teachers’ use of daily CFA. The score was 
based on the following key features which could be observed during the 
lesson:  
Goal-directed instruction:  

− Feature 1: The teacher provides a short introduction; 
− Feature 2: The teacher provides an instruction for a maximum of 20 

minutes that is focussed on one learning goal; 
− Feature 3: The teacher uses appropriate scaffolds, such as a 

mathematical representation or procedure, that are in accordance 
with the learning goal. 

Assessment: 
− Feature 1: The teacher assesses the students’ work during seat work 

for two (class size: 15 to 20 students) to six  (class size: more than 
20 students) minutes before providing immediate instructional 
feedback; 

− Feature 2: The teacher’s primary focus lies on assessing the 
students’ work rather than on responding to the students’ questions. 

Immediate instructional feedback: 
− Feature 1: The teacher provides the selected students with 

instructional feedback immediately after the assessment; 
− Feature 2: The teacher uses appropriate scaffolds that are in 

accordance with the learning goal; 
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− Feature 3: The teacher assesses the selected students’ mastery of the 
learning goal after the immediate instructional feedback; 

− Feature 4: The teacher spends at least five minutes on providing 
immediate instructional feedback about the learning goal and re-
assessing the student’s mastery (five minutes was considered to be 
the minimum amount of time to perform these actions). 
The internal consistency of the scale for teachers’ daily use of CFA 

was good with a Cronbach’s α of .80. As was mentioned before, the teachers 
were observed by four different researchers. Prior to the study, the 
researchers scored two videos of two different mathematics lessons. After 
every fifth minute they discussed their scores and reached agreement on 
issues they encountered, such as how to score a minute in which a teacher 
shows more than one activity (the researchers would score the predominant 
activity within that minute). Then, the researchers scored a third video 
independently from each other. These scores were used to establish that the 
inter-observer reliability among the researchers was good with κ= .759 and p 
< .001 for multiple raters (Siegel & Castellan, 1988).  

For both phase 1 and phase 2 Wilcoxon Signed Ranks Tests were 
used to determine whether the scores for the first and third observation 
regarding the daily use of CFA was significantly different. To explore which 
features contributed most to a possible change in use, we used McNemar 
tests to find out whether the proportions of use of the different features 
during the third observation were significantly different from those during 
the first observation. 
 
3.4.3.2 Registration of quiz data 

The researchers used the quiz data stored by the classroom response 
system to check how frequently the teachers administered the weekly quiz 
and analysed the students’ quiz results. During phase 1 there were 
approximately 10 weeks of daily mathematics lessons per teacher. The 
remaining weeks within the curriculum consisted of ‘test weeks’. So the 
classroom response system had to store the results of 10 quizzes. In phase 2, 
the teachers gave daily mathematics lessons for 21 weeks. So here the 
classroom response system had to store the results of 21 quizzes. Based on 
these data, the proportion of quizzes administered and analysed by the 
teachers was calculated.  
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3.4.3.3 Implementation scale entire CFA model 
To construct an implementation scale for the use of the entire CFA 

model, we averaged the proportions of the teachers’ use of daily CFA and 
the proportions of their use of weekly CFA. As a result, the entire 
implementation scale ran from 0 to 1. With a Cronbach’s α of 0.76 its 
reliability was acceptable.  

 
3.4.3.4 Evaluation forms 
 During the PDP the coaches observed the teachers and filled in 
evaluation forms for the lessons and quizzes. The lesson evaluation forms 
(see Appendix B) contained a checklist and a space for general feedback 
plus the teacher’s comments. The checklist was divided into five lesson 
episodes: Introduction, instruction, independent seat work, small group 
instruction and rounding up. Observed features were marked on the form and 
commented upon. On the last page of the form the coach could write down 
general feedback about the teachers’ use of the CFA elements or other 
issues, such as classroom management. As the evaluation forms were used in 
the reflective conversations between the coach and the teacher, there was 
additional space for the coach to write down possible comments made by the 
teacher about the lesson.  

The quiz evaluation forms (see Appendix C) also contained a 
checklist and a space for general feedback and teacher remarks. During the 
quizzes the coaches scored per item how many students answered a question, 
how many answered a question correctly and whether the teacher provided 
immediate instructional feedback. Again on the last page, the coach could 
provide feedback and write down the teacher’s comments about the quiz. 

At the end of the study, the evaluation forms were used to score how 
often a specific element of the CFA model had been absent in the lesson or 
quiz and to what extent certain issues were addressed in the reflective 
conversation with the teacher. The evaluation forms were also used for 
qualitative purposes, for example to establish the teachers’ experiences with 
the CFA model.  
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3.5 Results 
 
3.5.1 Implementation of the professional development programme 

In informal evaluations the coaches indicated that in both phases the 
workshops had taken place in all schools and that coherence was confirmed 
between the rationale and goals of the CFA model and those of the teachers. 
Some teachers had, however, expressed their fear that exchanging the ability 
groups and original differentiated instruction plans for the CFA model would 
cause issues with the Inspectorate of Education, as these plans form the basis 
for teacher accountability with respect to the quality of the teaching 
practices. As the observation and evaluation forms only showed an 
incidental use of pre-set ability grouping during the lessons, these concerns 
seem to have been shed during the PDP. Additionally, the coaches remarked 
that they discussed possible barriers and support with the teachers to 
facilitate the implementation process. Topics that were dealt with included, 
for instance, the re-scheduling of mathematics lessons, where in the 
classroom to place a table allowing for small-group instruction or the use of 
timers for classroom management purposes.  

In both phases of the study, the coaching on the job as intended was 
partly carried out. In the first phase, 84% of the 114 intended visits were 
made, and in the second phase the coaches met with the teachers 106 times, 
which is 89% of the intended number of visits. Those which did not take 
place concerned visits for instructional mathematics lessons. All of the 
planned visits with regard to the quiz were carried out. These percentages 
suggest that the teachers took part in active learning by practising with the 
CFA model on-site. At the end of each visit the lesson was evaluated and 
reflected upon by both the coach and the teacher. During these evaluations 
the focus often lay on the use of the three CFA elements in combination with 
the content of the mathematics lessons. For instance, the evaluation forms 
showed that they discussed issues such as the criteria for selecting students 
for small group instruction or how to decide upon a suitable mathematical 
scaffold for small group instruction.  

In addition to the workshop and coaching on the job, the teachers in 
the second phase were expected to attend to one school team meeting to 
enhance collective participation. However, only three of the planned seven 
meetings were held. This number was too low. The coaches indicated that 
they sometimes experienced difficulties in planning visits and team 
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meetings. Often other activities, such as remedial teaching, testing, school 
festivities, or field trips stood in the way of these events. And sometimes, the 
(unexpected) absence of a teacher would prevent a visit. Overall, the coaches 
reported on a lack of support of the school teams and school leader for the 
PDP. Initially the school leaders and teachers had agreed upon the goals of 
the CFA model and the conditions for participating in the project. However, 
during the project only a few teachers and school leaders had made real 
efforts to participate in the workshop and/or the team meetings. The coaches 
indicated that often the school leaders hardly encouraged their teachers to 
participate in the projects’ activities. 

 
3.5.2 Implementation of the CFA model during the first phase 

In both phases the teachers were observed three times: The first time 
to determine their usual daily practices and the second and third time to 
establish to what extent they were able to use CFA on a daily and weekly 
basis. Table 3.2 shows the proportion of teachers that applied a specific 
feature during the observations. We used McNemars tests to explore whether 
there were significant differences in the proportions of use during the first 
and third observation. It turned out that significantly more teachers were able 
to provide a short introduction to their lesson during the third observation (p 
= .004), which implies that the instruction was more focussed on one main 
learning goal than the instruction during the first observation. Additionally, 
significantly more teachers assessed their students’ work during seat work (p 
= .016). Finally, significantly more teachers were able to provide the 
selected students with instructional feedback immediately after the 
assessment (p = .008) and to use appropriate scaffolds (p = .016). However, 
although more teachers assessed their students’ mastery of the learning goal 
and provided immediate instructional feedback, this proportion remained 
rather low with proportions between .40 and .60. 
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Table 3.2 
Teachers’ Use of the Underlying Features of the Daily CFA Cycle in Phase 
1. All Scores are Proportions. 

 Observation 1   
(n=19) 

Observation 2  
(n=19) 

Observation 3 
(n=19) 

Goal-directed instruction    

Short introduction .42 .79 .89 

Short instruction about 
one goal 

.95 .74 .95 

Appropriate scaffolds .58 .63 .63 

Assessment    

Assessment round after 
instruction 

.21 .63 .58 

Focus on assessment .26 .58 .58 

Instructional feedback    

Immediately after 
assessment 

.11 .63 .53 

Appropriate scaffolds  .11 .63 .47 

Assessment  .11 .37 .26 

Duration at least 5 min .05 .21 .21 
 

Table 3.3 depicts the extent to which the first phase teachers who 
were trained and coached for one semester, executed daily CFA, weekly 
CFA and the complete CFA model during the observations. A Wilcoxon 
Signed Ranks Test was used to determine whether the scores for the daily 
CFA cycle during the first and the third observation significantly differed. 
The results show that the teachers significantly improved in the use of daily 
CFA with Z = -2.98, p = .003.  

The data registered by the classroom response system were analysed 
to determine to what extent the first phase teachers had carried out the 
weekly quizzes and analysed the student quiz results. Half or more of the 
teachers administered 70% (Q1: .50 and Q3: .70) of all 10 available quizzes. 
This is an acceptable percentage. Some teachers mentioned that not carrying 
out a quiz was usually due to a lack of time during a particular week. For 
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most of the quizzes the teachers analysed the student quiz results (Mdn: .50). 
However, the first (.30) and the third quartile (.70) indicate that there were 
large differences in the teachers’ use of the reports. Evaluations with the 
teachers indicated that some had had difficulties in using the classroom 
response system to retrieve the student data. The teachers were expected to 
provide instructional feedback based on the quiz results to those students 
who needed it. Given the median score of .50 for the teachers’ use of the 
reports, however, we assume that the teachers hardly provided instructional 
feedback to individual students based on the students’ individual quiz 
results. Table 3.3 shows that these proportions led to a median score for 
teachers’ use of weekly CFA of .55. 
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Teachers’ Use of the Daily CFA Cycle, the Weekly CFA Cycle and the Complete CFA Model in Phase 1. All Scores are 
Proportions. 

 Observation 1   
(n=19) 

 Observation 2  
(n=19) 

 Observation 3  
(n=19) 

 Q1 Mdn Q3  Q1 Mdn Q3  Q1 Mdn Q3 

Daily CFA .11 .22 .44  .22 .67 .78  .33 .56 .78 

Weekly CFA         .40 .55 .70 

Complete CFA model     .46 .53 .72 

Note: Q1 refers to quartile 1, Mdn (Median) refers to quartile 2 and Q3 refers to quartile 3.
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In addition to interpreting the data registered by the classroom 
response system, the coaches observed two quizzes per teacher in both 
grades to determine to what extent immediate instructional feedback was 
provided after each question. Three of the 38 observed quizzes (8%) were 
not used because the coach did not completely fill in the evaluation form. In 
these instances the coach was usually too busy helping the teacher in 
administering the quiz. This implies that in total 280 (35 x 8 questions) 
questions were observed. Analysis of the evaluation forms showed that the 
first phase teachers provided immediate instructional feedback after a 
question for 43% of the items (SD = .26). With respect to the provision of 
immediate feedback, the standard deviation indicates that there was a lot of 
variability in the teachers’ use of the quiz. Nonetheless, these results seem to 
indicate that generally the teachers were quite willing to provide immediate 
instructional feedback, even when only a few students had answered the 
question incorrectly. For 93% of the questions that many students failed to 
answer correctly immediate instructional feedback was provided (SD = .11). 

As a result of the low scores on immediate instructional feedback 
and the weekly quizzes and reports, the implementation of the entire CFA 
model with a median proportion of .53 (see Table 3.3) did not meet our 
standards. 

 
3.5.3 Implementation of the CFA model during the second phase 

Table 3.4 shows the degree to which the second phase teachers – 
who were trained and coached for one school year – used the underlying 
features of the daily CFA cycle. McNemar tests showed that during the third 
observation significantly more teachers assessed their students’ 
understanding of the learning goal after the instruction (p = .002) and 
focussed their assessment on the students’ work (p = .002). Furthermore, 
significantly more teachers provided the selected students with immediate 
instructional feedback (p = .039) and used appropriate scaffolds (p = .021). 
As in phase 1, however, a mere proportion of .59 of the teachers provided 
immediate instructional feedback. 
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Table 3.4  
Teachers’ Use of the Underlying Features of the Daily CFA Cycle in Phase 
2. All Scores are Proportions. 

 Observation 1   
(n=17) 

Observation 2  
(n=17) 

Observation 3  
(n=17) 

Goal-directed instruction    

Short introduction .71 .94 .82 

Short instruction about 
one goal 

.76 .65 .82 

Appropriate scaffolds .82 .82 .88 

Assessment    

Assessment round after 
instruction 

.12 .71 .71 

Focus on assessment .18 .59 .76 

Instructional feedback    

Immediately after 
assessment 

.12 .59 .59 

Appropriate scaffolds  .12 .47 .59 

Assessment  .12 .24 .47 

Duration at least 5 min .12 .24 .24 

 
Table 3.5 shows to what extent the second phase teachers who were 

trained and coached for a full school year, applied daily CFA, weekly CFA 
and the complete CFA model during the observations. A Wilcoxon Signed 
Ranks Test was used to determine whether there were significant differences 
between the scores for daily CFA during the first and the third observation. 
It appears that the second phase teachers’ use of daily CFA significantly 
improved (Z = -2.61, p = .009).  

As regards the weekly use of the CFA model, the data showed that 
half or more of the second phase teachers administered at least 71% of all 21 
available quizzes. This proportion is acceptable. However, the first (Q1: .46) 
and third quartiles (Q3: .93) indicate large differences among the teachers in 
the implementation of the quizzes. During informal evaluations some 
teachers indicated that they experienced problems with the classroom 



 

71 

response system and that they did not always have enough time to administer 
the quiz. For practically all quizzes that were carried out, the teachers 
analysed the students’ quiz results (Q1: . 44, Mdn: .71, Q3: .86).  
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Teachers’ Use of the Daily CFA Cycle, the Weekly CFA Cycle and the Complete CFA Model in Phase 2. All Scores are 
Proportions. 

 Observation 1   
(n=19) 

 Observation 2  
(n=19) 

 Observation 3  
(n=19) 

 Q1 Mdn Q3  Q1 Mdn Q3  Q1 Mdn Q3 

Daily CFA .22 .33 .33  .28 .67 .83  .39 .78 .89 

Weekly CFA         .45 .71 .89 

Complete CFA model     .57 .67 .81 

Note: Q1 refers to quartile 1, Mdn (Median) refers to quartile 2 and Q3 refers to quartile 3. 
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As in phase 1, in both grades the coaches observed two quizzes per 
teacher to determine to what extent immediate instructional feedback was 
provided after the question items. Ten of the 34 quizzes observed (29%) 
were not used, again because the coach had to assist the teachers in 
administering the quiz, preventing him/her from filling in the evaluation 
form. In total 192 (24 x 8 questions) questions were observed on which in 
more than a third of the cases (M = .42 and SD = .34) immediate 
instructional feedback was provided by the teachers. As a considerable 
degree of variability can be observed in the teachers’ use of the quiz with 
regard to this element, it seems that some teachers may have been inclined to 
provide feedback more often than was necessary. As in the first phase, on 
93% of the questions that many students answered incorrectly immediate 
instructional feedback was provided (SD = .09).  

Combining the scores for the teachers’ use of daily and weekly CFA 
resulted in a median implementation score for the entire CFA model of .67 
(see Table 3.5), which is below our requirements. 

 
3.5.4 Evaluations by the coaches 

To gain insight into particular difficulties teachers experienced when 
applying the CFA model in their teaching, the evaluation forms of the 
coaches were quantitatively and qualitatively analysed. During the first 
phase the coaches fully completed 58 evaluation forms for the instructional 
mathematics lessons. In the second phase, they filled in 63 of these forms 
completely. As not all planned visits were carried out and some forms were 
not entirely filled in, the number of complete evaluation forms was lower 
than expected.  

Table 3.6 depicts the issues that came up recurrently in the 
evaluation forms. Note that most of the classroom visits took place at the 
beginning of the intervention. Considering the fact that our previous analyses 
showed that the teachers improved significantly in their use of the CFA 
model, the issues presented below may very well portray a more negative 
image of the teachers’ use of the CFA model than was the case half-way and 
at the end of the intervention.  
 
 
 
 



 

74 

Table 3.6 
Proportion of Evaluation Forms that Mentioned an Issue Concerning the 
Teachers’ Use of Goal-Directed Instruction, Assessment and Immediate, 
Instructional Feedback during Daily Lessons. 

 
First 
phase 
(n=58) 

Second 
phase 
(n=63) 

Goal-directed instruction .19 .38 

Not goal-directed .14 .25 

Quality of instruction .05 .13 

Assessment .23 .39 

No assessment .09 .14 

Quality of assessment .14 .25 

Immediate instructional feedback .53 .89 

No feedback at all .14 .10 

Quality of feedback .16 .37 

Individual help instead of group feedback .16 .19 

Pre-set ability groups instead of selected group 
based on the assessment during the lesson .07 .23 

Classroom management issues .12 .10 

Note: n refers to the number of evaluation forms. 
 

The evaluation forms indicated that there may have been some 
issues concerning the quality of the teachers’ assessments. According to the 
coaches, the students’ work was often not assessed thoroughly enough (first 
phase: 23%; second phase: 39%). Rather than fully assessing their work, the 
teachers generally merely asked the students if they understood the learning 
goal. We assume, however, that the quality of the assessments improved 
during the intervention.  

The most striking issue addressed in the evaluation forms is the low 
quality or even absence of immediate instructional feedback after the 
assessments (phase 1: 30%, phase 2: 47%). The coaches reported on many 
cases where the teachers did not provide this feedback in line with the 
students’ needs, but merely repeated the whole-group instruction without 
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using an appropriate mathematical representation/procedure or concrete 
materials. In addition, in 35% of the evaluation forms mention was made 
that rather than providing immediate instructional feedback based on the 
assessment of the students’ work, the teachers merely responded to the 
students’ questions in class. Many teachers indeed indicated that this matter 
was their greatest pitfall. The high percentage for the second phase teachers’ 
use of ability grouping is mainly the result of the teachers allowing high-
achieving students to skip the instruction and work independently on 
assignments. Most often, assessment of these students’ mastery of the 
learning goal and subsequent instructional feedback takes place after they 
have finished their tasks.  

Finally, an issue remains, which is not directly linked to the CFA 
model, but may well have interfered with the teachers’ ability to implement 
it. This topic concerns the teachers’ classroom management skills. The 
coaches indicated that classroom management issues mostly played a role 
during the provision of immediate instructional feedback in the form of 
small group instruction. During class, teachers were often so preoccupied 
with keeping the turmoil in the classroom to a minimum, that they were 
unable to focus sufficiently on this task. According to the coaches, this 
situation highly influenced the quality of the immediate instructional 
feedback provided. 

 
3.6 Conclusion 

 
The aim of this study was to find out to what extent Dutch primary school 
teachers were able to work effectively with a curriculum-embedded CFA 
model in their mathematics teaching after taking part in a PDP. Our study 
shows that most teachers seemed to succeed in learning how to use the CFA 
model during their mathematics lessons. In particular, the second-phase 
teachers improved in assessing their students’ mastery of the learning goals 
by observing their work. During both the first and second phase significantly 
more teachers provided immediate instructional feedback. Unfortunately, the 
proportion of teachers providing immediate instructional feedback remained 
rather low and many teachers also remained to have difficulties in this area. 
Analysis of the evaluation forms, as well as informal conversations with the 
coaches and teachers provided an indication of which factors undermined the 
teachers’ implementation process.  
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Firstly, our PDP may not have had the effect that was intended. For 
instance, prior to the start of the project, a researcher, the school leader and 
teachers reached agreement about the project’s goals and requirements. 
During the workshop that followed, the teachers once again discussed the 
coherence between the goals of the CFA model and those of the school. 
After this discussion they appeared to have resolved their issues with regard 
to exchanging their practice of using ability groups and instruction plans for 
the CFA model. Nonetheless, during informal conversations with the 
researchers, some teachers expressed that they continued to have concerns as 
regards this issue. It is not uncommon for teachers to experience tension 
between government policy-driven practices and their own beliefs (Bonner, 
2016). We may have underestimated the influence of this tension on the 
teachers’ willingness to implement the CFA model as intended in their day-
to-day practice. Although the school leader can play an important role in 
establishing coherence in goals and removing the teachers’ concerns as 
regards this issue, in future studies the PDP should make teachers aware that 
the CFA model and government policy-driven assessment practices are 
different ways of operationalising the formative assessment cycle (Bonner, 
2016). In that sense, they can, and perhaps should, be integrated to allow for 
an optimal use of the cycle. This viewpoint may relief some of the tension 
that some teachers experience. 

Another issue that may not have been dealt with adequately in our 
PDP were barriers and support. We were aware of barriers that could 
negatively influence the use of the CFA model (Penuel et al., 2007). 
Therefore we explicitly discussed ways to support teachers in overcoming 
these obstacles during the PDP. This support mainly focussed on barriers 
within the classroom context, such as classroom layout or classroom 
management. However, during the intervention, it became apparent that 
there were also other organisational bottlenecks (often on a school level 
beyond the teachers’ control) that hindered the teachers in fully 
implementing the CFA model. Examples are interruptions caused by 
remedial teaching, administering tests, extracurricular activities and physical 
exercise-lessons. Other studies also report on issues related to classroom 
management and distraction resulting from interruptions as causes for 
teachers’ difficulties in properly assessing their students and providing them 
with adequate instructional feedback (cf. Clarke & McCallum in Young & 
Kim, 2010). These factors might partly explain why most teachers in our 
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study did not always succeed in providing adequate immediate instructional 
feedback. Comparable barriers are likely to have played a role in the 
incomplete realisation of the coaching on the job. Activities such as school 
festivities, field trips or illness sometimes prevented the coaches from 
visiting the teachers. Nonetheless, all in all, the percentage of visits made 
indicates that the teachers had ample opportunity to participate in active 
learning with a focus on content by practicing on-site. It remains important, 
though, that the school leader participates in the PDP so teachers can 
communicate possible barriers and required support. The school leader can 
then create favourable conditions for the teachers to adequately implement 
the CFA model and remove organisational obstacles as described above. 

In addition to the lack of support of the school leader the coaches 
conveyed a lack of support in general. Only the teachers who were 
immediately coached on the job had made serious efforts in implementing 
the CFA model. The other teachers had generally declined to participate in 
the workshop and had lost interest altogether during the implementation 
phase. Furthermore, the coaches indicated that throughout the programme 
the school leaders had shown little interest in the rationale of the CFA model 
and did not hold teachers responsible for implementation fidelity. It seems as 
if the school leaders considered participation in the project solely as the 
responsibility of the individual teachers. Therefore, they did not interfere 
with some teachers’ reluctance in applying the CFA model. This conduct 
may be explained by the primary focus of most school leaders, which is not 
on educating the teachers, but on educating the students (Van Veen et al., 
2010). It may also indicate that there was no professional learning climate, in 
which teachers learn from each other by providing professional feedback, 
discuss their vision, share responsibilities and make collective choices 
(Little, 2006), present at the schools.  It is conceivable that this has 
undermined a full implementation of the project and confirms the notion that 
school leaders are essential in making innovative projects, such as changing 
teaching practices, a success (Coburn, 2004; Fullan, 2007; Guskey & Yoon, 
2009; Moss et al., 2013). Perhaps the school leader and teachers would have 
been more engaged in the implementation process if we had focussed on 
supervision within the school. In that case the coaching on the job would 
have been executed by the school leader and teachers instead of the 
educational coaches. This might have been a more effective means to 
establish collective participation and a more professional learning climate. 
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A second factor that may have influenced the teachers’ 
implementation process, were the adaptations that the teachers had to make 
to (the preparation of) their mathematics lessons, the required knowledge 
and skills and their self-perceived competence to implement the CFA model 
properly. Particularly the teachers’ provision of immediate instructional 
feedback based on their assessments is a concern. Although a lack of goal 
coherence and insufficient support by the school teams and leaders may 
partly explain why teachers did not always successfully use this element 
(Bonner, 2016), the teachers’ mathematical knowledge and skills possibly 
also played an important role. For a successful implementation of the CFA 
model, the teacher should be able to analyse the students’ work on the spot 
and make immediate decisions about the instructional feedback required at 
that particular moment. This ‘on the fly’ use of mathematical knowledge and 
skills is a demanding task for many teachers (Cowie & Harrison, 2016). In 
fact, studies have shown that teachers find it difficult to determine exactly 
what kind of feedback is required immediately after they have identified a 
student’s error (Heritage et al., 2009; Schneider & Gowan, 2013), let alone 
doing so in class. Perhaps some of the teachers in this study decided not to 
provide immediate instructional feedback simply because they felt that they 
were not competent enough to do so (Bonner, 2016). This suggestion also 
indicates that the handout of learning trajectories and the curriculum 
materials obviously did not provide the teachers with enough didactic 
support as regards this issue. As the provision of effective feedback seems to 
be a recurring issue in studies after (classroom) formative assessment (cf. 
Antoniou & James, 2014; Heritage et al., 2009; Wylie & Lyon, 2015) it 
would be worthwhile to find out how a PDP could best cater to the teachers’ 
needs as regards this particular aspect of formative assessment. 

Thirdly, our CFA model required the teachers to adopt a flexible 
approach, given that it was impossible to know in advance which students 
would experience difficulties and what these difficulties would entail. If 
teachers are not used to working in this way and do not possess the 
necessary knowledge and skills, a great deal of time and effort needs to be 
invested before CFA can be used properly. Teachers have been observed to 
implement only parts of an innovation because of the time and efforts 
required (Coburn, 2004). This finding may be an explanation as to why the 
teachers in this study only used certain elements of the CFA model.  
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Finally, the quiz data and the coaches’ evaluations showed that the 
teachers had some difficulties with the use of the classroom response system. 
Retrieving data from this system proved to be particularly problematic. It is 
not unlikely that teachers lack a certain degree of ICT skills. Usually, these 
skills can be learned fairly easily, and often teachers experience no 
difficulties anymore after having worked with a programme a few times 
(Lee, Feldman, & Beatty, 2011). In order to make the analyses easier, we 
recommend that future research specifically focusses on the clarity of the 
output of the classroom response systems. This output could, for example, be 
presented in the form of an overview that instantly shows the topics of 
interest, such as the questions perceived as difficult and the names of the 
individual students who experienced difficulties.  

In conclusion, this study has made clear that implementing a 
curriculum-embedded CFA model, which at first sight seems low in 
complexity, is a strenuous process. Although our informal evaluative 
conversations with the teachers and coaches do not allow us to draw any 
definite conclusions about the effectiveness of our PDP, they do indicate that 
it did not entirely function as planned. In spite of our efforts to ensure that 
there was enough support within the school as well as intensive coaching on 
the job, there were still plenty of barriers to overcome. In implementing the 
CFA model in schools, our advice on the basis of this study is to ensure that 
the school leader actively takes part in the implementation process, for 
example by creating favourable conditions and providing support. The 
question that remains is: How can school leaders be motivated to play an 
active role in the implementation process? Our study has shown that simply 
requesting their help and asking for their word is not enough. Finally, the 
PDP should not only be focussed on supporting the teachers in how to use 
the elements of the CFA model. It should also emphasise the preconditions 
for its effective use, such as the development of mathematical content 
knowledge and classroom management skills. If these issues are taken care 
of, teachers should be able to successfully implement the CFA model as 
presented in this study and the model could be tested for its effectiveness. 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	Chapter 3



