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“Beneath the discussion of who should set standards, the validity of the 

tests, how best to calculate annual yearly progress, and just who it is that 

should be held accountable (district, schools, individual teachers, or 

students) is an unexamined assumption that external data and 

accountability systems will lead to positive change in the daily interaction 

between teachers and students”  

(Ingram, Louis, & Schroeder, 2004, p. 1258) 

Rationale for this dissertation 

In 2007, the Dutch government introduced a new educational policy in response to the 

supposedly declining achievement levels of Dutch students in mathematics and 

reading comprehension (Visscher, 2015). Since then, schools are required to work in 

a systematic and goal-oriented way on maximizing the achievement of all students 

through the use of student progress data (Inspectorate of Education, 2010b). The goal 

was that 80% of all primary schools would meet these requirements (Inspectorate of 

Education, 2010b), however, until now only 25% of schools work this way (Inspectorate 

of Education, 2014). In response to this, intervention programs were developed to 

support schools and teachers in working in a data-based way. One of these 

interventions is the Focus intervention, developed by the University of Twente.  

 At the same time, the Dutch government developed an initiative to support 

experimental research in education to foster evidence-based policy 

(Programmabureau Onderwijs Bewijs, 2010). This dissertation is a result of that 

initiative: the effects of an intensive data-based decision making (DBDM) intervention 

are described and discussed on the basis of a randomized controlled trial. 

 In the Focus projects that had already been carried out when this project started, 

DBDM had only been implemented at the school level. In those projects, it was found 

that teachers experienced difficulties in adapting their classroom instruction on the 

basis of student progress data. Therefore, the intervention, the central subject of 

evaluation in this dissertation, was adapted to support teachers more intensely with 

DBDM in the classroom throughout an entire school year. This dissertation addresses 

the effects of the Focus intervention on the efficacy of teachers, on their instructional 

skills (as measured by classroom observations and student perceptions), and on the 

achievement of their students. 

 In this introductory chapter, DBDM is defined and operationalized at the 
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classroom level. Moreover, the Focus intervention is described in terms of the features 

of effective professional development initiatives as described in the literature. The 

evidence with respect to the effectiveness of DBDM is discussed and, finally, an outline 

of the contents of this dissertation is presented. 

The data-based decision making concept 

Educators who use data-based decision making, systematically collect and analyze 

various types of data to guide a range of decisions aimed at improving the performance 

of students and schools (Ikemoto & Marsh, 2007; Marsh, Pane, & Hamilton, 2006). 

This trend is not specific to the Netherlands. Internationally, there is a growing demand 

from policy-makers towards schools for founding their decisions on data. The American 

‘No Child Left Behind’ (2001) act requires the use of data in educational practice and 

schools have to meet standards labeled as making ‘adequate yearly progress’ (AYP) 

(Carlson, Borman, & Robinson, 2011). Since the English Education Reform act of 

1988, schools are supposed to follow the national curriculum including a statutory 

assessment framework. The assessments were originally developed to provide 

teachers with feedback on their students’ progress. Nevertheless, the results were 

soon also used for accountability purposes (Tymms & Merrell, 2007).  

 Although DBDM is an important aspect of several educational policies, the exact 

meaning of DBDM differs across countries. Visscher and Ehren (2011) distinguished 

between three core components of data-based decision making in the Netherlands: 

1. Determining the educational needs of individual students, and groups of 

students.  

2. Defining SMART (Specific, Measurable, Attainable, Realistic, and Time-bound) 

performance goals and subject matter content goals to be accomplished. 

3. Based on the information from step 1 and 2, the teacher is supposed to choose 

the most adequate instructional strategies.  

Based on these components, Keuning, Van Geel, Visscher, Fox, and Moolenaar (in 

press) decomposed DBDM into four components: ‘Evaluating and analyzing results’, 

‘setting SMART & challenging goals’, ‘determining a strategy for goal accomplishment’, 

and ‘executing the strategy for goal accomplishment’ (Figure 1.1). They also made a 

distinction between DBDM at the classroom, at the school, and at the school board 

(Dutch schools have a school board) level. 
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Figure 1.1. Four components of the Dutch DBDM model (Keuning et al., in press). 

 

Figure 1.1 shows great similarity with the framework of Ikemoto and Marsh (2007), 

however, Figure 1.1 specifies the discrete steps more precisely. Another important 

aspect of Ikemoto and Marsh’s (2007) framework is the collection of data, however, 

this is done by Dutch teachers on a regular basis as they administer interim 

assessments every half year; therefore, this is not incorporated as a separate step in 

Figure 1.1. Although DBDM is not limited to a single educational level, this dissertation 

focuses on the implementation of DBDM in the classroom; hence, this level will be 

described in more detail.  

 

DBDM at the classroom level 

According to Dunn, Airola, Lo, and Garrison (2013a), DBDM in the classroom involves 

“the identification of patterns of performance that unveil students’ strengths and 

weaknesses relative to students’ learning goals as well as the selection and planning 

of instructional strategies and interventions to facilitate student achievement of learning 

goals” (p. 225). Mandinach and Gummer (2013) describe a set of knowledge, skills, 

processes and components related to DBDM in the classroom. These and a number 

of additional skills will be described next for each of the components in Figure 1.1.  

 

Evaluating & analyzing results 

To identify the strengths and weaknesses of students, teachers have to be able to 

analyze and interpret data in a way that is useful for practice (Mandinach & Gummer, 

2013). Data can include, for example, the results of standardized tests, chapter tests, 

and daily student work. The combination of multiple sources of data is important as 

test results, on their own, do not provide enough information for a teacher to reflect on 

one’s practice and student improvement (Ingram et al., 2004; Lai & Schildkamp, 2013). 
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The value of data is the feedback it provides to teachers and students (Lai & 

Schildkamp, 2013). Feedback has proven an important mechanism for performance 

improvement (e.g., Hattie & Timperley, 2007).  

 Dutch primary school teachers assess their students from grade 1 on by means 

of half yearly standardized assessments, which are designed to inform teachers about 

the effectiveness of their instruction and to track students over time (Hollenberg, Van 

der Lubbe, & Sanders, 2011). These results can be analyzed by means of a student 

monitoring system (SMS) but research shows that teachers have limited knowledge 

regarding how to use their SMS (Staman, Visscher, & Luyten, 2014). Nevertheless, it 

was also found that if teachers are trained systematically, both their knowledge about 

how the system can support them and their interpretation skills improved considerably 

(Staman et al., 2014).  

 Knowing which subject-matter components students master and which not, is 

insufficiently informative when determining whether student progress is in line with, for 

example, a benchmark; nor is it insightful into the kinds of mistakes students make 

(Supovitz, 2012). Such information is important for choosing and implementing 

effective teaching strategies (Supovitz, 2012). The Dutch assessments support the 

determination of a student’s zone of proximal development. Vygotsky (as cited in 

Chaiklin, 2003, p. 40) defined this zone as “the distance between the actual 

developmental level as determined by independent problem solving and the level of 

potential development as determined through problem solving under adult guidance or 

in collaboration with more capable peers”. This way, teachers can determine the kind 

of instruction suiting a student’s needs. The results of the data analyses provide 

information that can facilitate goal selection and the instructional activities to 

accomplish those goals. 

 

Setting SMART and challenging goals 

The ability to set relevant and challenging goals is not self-evident; Visscher and Ehren 

(2011) state that teachers work with ‘action-oriented’ goals (e.g., “we will strive for as 

high as possible student scores”). Lock and Latham (2002) proved that setting SMART 

and challenging goals can help improve performance through four mechanisms: 1. 

goals have a directive function (they promote goal-relevant activities), 2. an energizing 

function (more effort in response to challenging goals), 3. they affect persistence 

(difficult goals extend effort), and 4. goals promote the search for goal-relevant 
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knowledge and strategies. Additionally, the combination of feedback (from data-

analysis) and goal-setting strengthens each effect individually (Locke & Latham, 2002).  

 After the goals have been set, teachers have to determine the instructional 

strategies and practices that are adequate for goal accomplishment (Mandinach, 

Honey, & Light, 2006).  

 

Determining strategy for goal accomplishment 

The third step in the process is to determine strategies for goal accomplishment and 

requires deep knowledge of the instructional strategies that may address student 

needs (Visscher and Ehren, 2011). Visscher and Ehren (2011) argued that teachers 

often do not write down the ideas they have about instructional strategies to use in a 

specific situation. An instructional plan could be useful in this respect (Öztürk, 2012). 

Teachers have to ensure that such a plan is feasible (Lynch & Warner, 2008).  

 Dutch primary school classes are not formed based on student ability but on 

age. Within-classroom ability grouping then is a popular way to group students (Slavin, 

1987). It is important that weakly performing students are not withdrawn from whole-

classroom instruction (Houtveen & Van de Grift, 2012). Therefore, most Dutch 

teachers divide students over three instructional groups: a ‘basic’ instruction group 

consisting of students who require the regular amount of instruction, a ‘shortened’ 

instruction group for students who only need brief instruction, and an ‘extended’ 

instruction group of those who would supposedly benefit from additional instruction. 

This way, all students receive whole-classroom instruction on the same topics but the 

teacher differentiates the instruction content and time according to the students’ needs.  

 

Executing strategy for goal accomplishment 

The execution of the instructional plan, which includes the instructional strategies and 

the goals to be accomplished, requires differentiation skills from teachers (Mandinach 

& Gummer, 2013). Differentiation could be defined as “an approach to teaching, in 

which teachers proactively modify curricula, teaching methods, resources, learning 

activities, and student products to address the diverse needs of individual students and 

small groups of students to maximize the learning opportunity for each student in a 

classroom” (Tomlinson et al., 2003, p. 121). The ability to differentiate is an important 

skill in DBDM (Mandinach & Gummer, 2013). Most Dutch schools strive to teach 

according to the Direct Instruction Model (DI-model). In a meta-analysis by Borman, 
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Hewes, Overman, and Brown (2003), it was concluded that this DI-Model was among 

the models with the strongest evidence of effectiveness in terms of learning gains 

(effect size d = .21). Although opinions about the phases that the DI-model entails vary 

to some extent (Borman et al., 2003; Veenman, Leenders, Meyer, & Sanders, 1993), 

it generally incorporates the following (Leenders, Naafs, Oord, & Veenman, as cited in 

Van Kuijk (2014)): 

1. Activation and review of previous topic 

2. Introduction and explanation new topic 

3. Guided practice and coaching 

4. Independent practice 

5. Evaluation of the current topic 

6. Preview topic of following lesson  

Differentiation (of instruction content, instruction time, and assignments) can take place 

in the second, third, and fourth phase. As stated previously, the shortened instruction 

group should take up less instruction time than the basic instruction group, whereas 

the extended instruction group receives more instruction time than the basic instruction 

group. This way, students from the shortened instruction group can spend more time 

on completing more difficult assignments. An example of the organization of a 

differentiated lesson is presented in Figure 1.2. 

 

Mathematics lesson (9.00 – 10.00) 

Shortened instruction group Basic instruction group Extended instruction group 

Review previous lesson, activating student knowledge 

Describing the goal of the lesson 

Basic instruction (short) 

Independent practice Extended instruction, guided practice 

Independent practice Extended instruction 

Question round* 1 Independent practice 

Question round* 2 

Evaluation and feedback 

Discussing the lesson goal 

* Teachers walk around the classroom to answer questions.  

Figure 1.2. Example of the organization of a lesson based on DI-model. 
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The Inspectorate of Education (2014) found that although most teachers write an 

instructional plan, most of them do not stick to it in the classroom. If a teacher is able 

to teach according to his/her instructional plan that is based on the analysis of student 

progress data, then data-based teaching does not only lead to more knowledge of 

students’ (dis)abilities, but also to educational practice that is better adapted to the 

students’ needs. Hence, it is expected that more differentiated instruction leads to 

higher student achievement (Visscher & Ehren, 2011).  

 In this section, we provided an overview of what DBDM at the classroom level 

entails. Teachers need to master a diverse skills set to work in a data-based way in 

the classroom. In the following section, we will describe how teachers were supported 

by means the Focus intervention, to develop and improve these DBDM skills.  

 

The Focus IV intervention 

Participating grade 4 teachers were supported in executing each of the DBDM 

components: they were trained to analyze and interpret their own classroom data, to 

set relevant SMART goals for both individual students and groups of students, to write 

an instructional plan, and to implement the plan in their classroom.  

 The intervention included seven central meetings and four individual coaching 

sessions, distributed over a school year. Chapter 2, for example, describes the 

intervention in more detail, here we only cover briefly how the intervention meets the 

five important prerequisites for effective professional development (collective 

participation, content focus, active learning, duration and coherence) as formulated by 

Desimone (2009), and Van Veen, Zwart, and Meirink (2012). 

 The central meetings were attended by groups of grade 4 teachers to ensure 

that teachers could interact with respect to the intervention content. Discussing newly 

presented information with colleagues provides opportunities to process the acquired 

with others (Desimone, 2009; Timperley, 2008). Collective participation was 

considered an important aspect of effective professional development and therefore 

incorporated in the intervention.  

 A content focus in an intervention entails that the intervention focuses on daily 

subject matter content and on how students learn that content (Desimone, 2009; Van 

Veen et al., 2012). As a core component of DBDM is that teachers adapt their 

instruction towards the needs of students, the Focus intervention focused on how 

students can best learn subject matter content. In the third meeting, for example, 
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instructional strategies for teaching fractions to grade 4 students were explained and 

discussed in depth.  

 An intervention that includes active learning requires that participants are not 

just passive listeners but are rather involved in content-related activities during the 

intervention. This was the case during each of the meetings: teachers analyzed their 

own classroom data, wrote their own instructional plan, and discussed the 

implementation of DBDM in the classroom with other participants. Moreover, teachers 

were observed during four coaching sessions in the classroom, after which the trainer 

and the teacher discussed the extent to which DBDM was implemented in the 

classroom, and, where applicable, how this could be improved. Coaching is not only a 

form of active learning, it also fosters the implementation of instructional strategies in 

the classroom (Knight, 2009).  

 Finally, according to Van Veen et al. (2012), Postholm (2012), and Desimone 

(2009), coherence between supra school policies and the content of the intervention is 

an important factor for fostering the long-term effects of an intervention. As stated, 

Dutch schools are required to work in a data-based way, possibly resulting in teachers 

being more eager to learn and implement the intervention content.  

The effectiveness of DBDM 

Coburn and Turner (2012) argued that DBDM effectiveness research so far can be 

divided into two categories: 1. conventional research that relates a data-based initiative 

to student outcomes but does not provide information about the relevant classroom 

practices, and 2. research that focuses on how teachers respond to data and how this 

relates to instructional change (referred to as the practice of data use).  

 In conventional research, small, significant, positive effects of DBDM on student 

achievement were found (e.g., Carlson et al., 2011 and Campbell & Levin, 2009), 

however, the evidence is limited (Lai & Schildkamp, 2013; Slavin, Cheung, Holmes, 

Madden, & Chamberlain, 2013). Although some of the studies point to positive effects 

of DBDM, these studies do not provide insight into the specific mechanisms of DBDM 

interventions that cause improved student achievement. Such information is essential 

for the development of interventions that foster effective data use (Coburn & Turner, 

2012), especially because teachers require support for the full implementation of 

DBDM in the classroom (Datnow, Park, & Wohlstetter, 2007; Slavin et al., 2013). 

Research focusing on the practice of data use is limited and lacks strong research 
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designs (Marsh, 2012). According to Coburn and Turner (2012) “we still have 

shockingly little research on what happens when individuals interact with data in 

workspace settings” (p. 99). Marsh (2012) added that although many ‘data-support 

interventions’ are designed, research into the effects of these interventions lack both 

quality and quantity. Carlson et al. (2011) concluded that barely any evidence is 

available about how teachers use assessments results, the conditions under which 

these assessments are used by teachers, and the interaction with other classroom 

assessment practices.  

 In summary, little is known about whether, and if so, how DBDM policies 

influence classroom practice (Diamond, 2007). We also have little evidence on the 

effectiveness of DBDM in the classroom and the kind of support that teachers need for 

the successful implementation of DBDM. In this dissertation we report on the effects of 

a DBDM intervention at the classroom level on teachers’ efficacy, teacher behavior in 

the classroom, and student achievement. As such, this dissertation provides a unique 

overview of the development of teachers as a result of participating in a DBDM 

intervention, and therefore contributes to the current literature on DBDM. 

  

Dissertation outline  

As stated in the ‘rationale for this dissertation’ section, the effects of the intervention 

were investigated by means of a randomized controlled trial – an experimental group 

of teachers and students who received the intervention, was compared with a control 

group of teachers and students who were not undergoing the intervention (but received 

it a year later).  

 In chapter 2, we focus on the effects of the intervention on teacher efficacy (TE). 

This is one of the few studies in which the effects of an intervention on TE was 

investigated by means of a randomized controlled trail. A teacher’s efficacy reflects the 

degree to which the teacher thinks he/she is able to bring about student learning (Ross 

& Bruce, 2007). A high sense of teacher efficacy is assumed to be important for the 

full implementation of DBDM for two reasons. First, teachers with a high sense of 

efficacy generally believe they can make a difference in the learning of students, while 

low-efficacy teachers attribute the learning of students more to factors other than 

themselves (e.g., students’ SES and intelligence) (Bruce, Esmonde, Ross, Dookie, & 

Beatty, 2010). Second, high-efficacy teachers generally show more advanced teaching 

practices, which are also necessary for DBDM (Wolters & Daugherty, 2007). In this 
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chapter, we present the intervention effects on teacher efficacy for two treatment 

groups (the initial experimental group and the control group).  

 In chapter 3, we addressed whether teachers changed their way of teaching in 

response to the intervention. Four raters observed six lessons of each teacher, three 

lessons prior to the intervention and three lessons after. Both the number of recorded 

lessons observed and the number of raters are quite unique in educational research. 

Moreover, the data we collected were analyzed using advanced data-analysis 

methods.  

 The focus of the fourth chapter is on student perceptions: Did students observe 

differences in how teachers taught them as a result of the intervention? This study was 

one of the first to evaluate the effects of an intervention in this way, as student 

perceptions are used seldom in (primary) education for evaluating lesson quality. This 

brings along methodological specificities, as well as challenges relating to the results 

interpretation.  

 The effects of the intervention on student achievement are presented in chapter 

5. Enhancing student achievement is the main aim of DBDM, which makes this chapter 

also relevant to policy makers. Moreover, this chapter points to some challenges of 

conducting the type of research reported in this dissertation.  

 The sequence of the chapters is based on the conceptual framework of 

Desimone (2009). Desimone (2009) presented three indicators that are considered 

important for investigating the effects of teacher professional development 

interventions. First, the intervention ideally should lead to improved knowledge and 

skills and changes in the attitudes and beliefs of participating teachers. Chapter 2 

relates to this as it concerns the effects of the intervention on teacher efficacy. Next, 

the intervention should impact teacher behavior in the classroom. The third and fourth 

chapter present the results from the evaluation of the impact the intervention had on 

teachers’ instructional skills from two different perspectives: external raters and 

students. Finally, the intervention effect ideally should result in improved student 

achievement; these effects are discussed in chapter 5. In chapter 6, the findings from 

chapters 2, 3, 4 and 5 are summarized and related to each other. Furthermore, the 

contribution of this dissertation to both educational science and practice are discussed, 

as well as some limitations of the study. We conclude with recommendations for future 

research. Figure 1.3 provides a schematic overview of the content of this dissertation.  
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Figure 1.3. Dissertation overview and its relation to Desimone’s Framework (2009). 

 

Each chapter was written so that it could be read independently from the rest. 

Therefore, some chapters may overlap in the theoretical framework and the description 

of intervention content.
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Introduction 

Despite the emphasis on data-based decision making (DBDM) in educational policy in 

several countries (Lai & Schildkamp, 2013), evidence regarding the intended effect of 

improved student achievement is still scarce (Campbell & Levin, 2009; Kaufman, 

Graham, Picciano, Popham, & Wiley, 2014). Professional development programs, 

designed to support schools and teachers with respect to the analysis and 

interpretation of the results of standardized assessments, infrequently lead to the 

desired effects (Carlson et al., 2011; Slavin et al., 2013). The Dutch Inspectorate of 

Education (2014) reported that although Dutch teachers improved in their ability to 

analyze the results of standardized assessments, they are yet to adapt their instruction 

sufficiently towards the needs of students (as shown by the data analyzed). Possibly, 

teachers need more support, beyond a training course in data analysis skills, to 

manage adapting their instruction. Teachers for example, need to master 

differentiation skills for the full implementation of DBDM as students differ in terms of 

academic progress (Datnow & Hubbard, 2015; Dunn, Airola, Lo, & Garrison, 2013b). 

However, such skills are advanced teaching skills not mastered well by a considerable 

proportion of teachers (Van de Grift, 2007).  

 To provide the professional support that teachers need to be able to analyze 

and interpret classroom data, and to provide instruction that is adapted to students’ 

needs, the researchers developed an intensive DBDM professional development 

program that addresses the various aspects of DBDM, with a strong emphasis on 

DBDM implementation in the classroom. Little (2012) emphasized the need of insight 

into how teachers respond to data use in practice, and of how teachers need to be 

supported in the implementation of DBDM.  

 Insight into a teacher’s efficacy (TE), might be important in this respect as TE 

reflects whether teachers think they are able to support student learning (Bruce et al., 

2010). Teachers with a high sense of efficacy are confident about their ability to 

enhance student learning. Teachers with a low sense of efficacy predominantly 

attribute student learning to factors other than themselves (Bruce et al., 2010). A high 

sense of efficacy might therefore be an important prerequisite for working in a data-

based way as it requires from a teacher to reflect on the impact of one’s instruction, 

and on how this may be improved (Schildkamp & Kuiper, 2010). Moreover, teachers 

with a higher sense of efficacy are more likely to implement new teaching practices 

and will persevere, if confronted with difficulties (Tschannen-Moran, Woolfolk Hoy, & 
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Hoy, 1998; Wolters & Daugherty, 2007). Therefore, a higher sense of teacher efficacy 

might promote the implementation of new (DBDM) practices in the classroom (Stein & 

Wang, 1988).  

 TE is mainly formed on the basis of a teacher’s own experiences within the 

classroom (mastery experiences), observing well-performing peer teachers who 

succeed (vicarious experiences), and verbal persuasion by significant others (e.g., 

school leaders) (Bandura, 1997). In the professional development program (PDP) 

described in this study, teachers were provided with feedback on their instructional 

practices from both an external expert and from peers. Teachers were required to 

reflect on their professional behavior, to implement new practices, and provide 

feedback to other peers involved in the intervention. As these characteristics of the 

intervention are closely aligned with the three sources of TE, and, promoting TE could 

be important for the implementation of DBDM, the effects of this intervention on teacher 

efficacy were examined.  

 Only a small number of teacher efficacy studies was conducted with either an 

experimental (nine percent of 218 studies), or a longitudinal research design (six 

percent) (Klassen, Tze, Betts, & Gordon, 2011). As a result, little is known about the 

extent to which teacher efficacy can be improved through interventions (Henson, 2001; 

Klassen et al., 2011). This study incorporates both an experimental and longitudinal 

research design. The effects of the PDP on self-efficacy were investigated at three 

stages: prior to the intervention, immediately after it, and a school year later. The main 

question answered in this study is: 

What is the effect of an intensive DBDM intervention on teachers’ efficacy? 

Theoretical framework 

In this section, first a description on what teacher efficacy entails (and the broader term 

‘self-efficacy’) is provided, why it is important, and what is known about the influence 

of professional development programs on teacher efficacy. This is followed by a short 

description of the nature of DBDM, and of how the professional development 

intervention implemented in this study was designed to support teachers in 

implementing DBDM. Finally, an explanation will be offered as to how the DBDM 

intervention was assumed to influence teacher efficacy.  
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Teacher efficacy 

Bandura (1997) described self-efficacy as “beliefs in one’s capabilities to organize and 

execute the courses of action required to produce given attainments” (p. 3). Self-

efficacy therefore reflects the perception of one’s competences, and not necessarily of 

one’s actual competences (Tschannen-Moran et al., 1998). It is constructed on the 

basis of four sources of information, namely enactive mastery experiences, vicarious 

experiences, verbal persuasion, and physiological and affective states (Bandura, 

1997). Mastery experiences are the most important source in the development of self-

efficacy, and relate to one’s own experiences regarding a competence. A successful 

experience will raise one’s self-efficacy, while experiences of failure may lower a 

person’s self-efficacy (Bandura, 1997).  

 Vicarious experiences involve observing someone else (for example a peer 

teacher) performing the competence that has to be learned by the observer. Generally, 

if the observed peer succeeds in the competence to be learned, this will positively 

influence the observer’s self-efficacy (Bandura, 1997). However, the extent to which 

this will impact the observer’s self-efficacy depends on the degree to which the 

observer identifies himself with the observed peer (Tschannen-Moran et al., 1998). 

When the observer perceives great similarity between the observed peer and himself, 

the impact on the observer’s self-efficacy will be strong.  

 Verbal persuasion means that significant others, like peers, or experts, can 

express their faith in the capabilities of another person. However, the extent to which 

verbal persuasion contributes to efficacy generally is assumed to be limited.  

 Finally, one’s physiological and affective state (e.g., anxiety, or excitement) 

when performing the task affects efficacy as well (Bandura, 1997; Tschannen-Moran 

et al., 1998). When, for example, a teacher experiences excitement while performing 

the competence that has to be learned, this is likely to positively affect that teacher’s 

self-efficacy (Tschannen-Moran et al., 1998). 

 Teacher efficacy (TE) is a special case of self-efficacy, which is defined as “a 

teacher’s expectation that he or she will be able to bring about student learning” (Ross 

& Bruce, 2007, p. 50).There is considerable evidence that higher levels of teacher 

efficacy is associated with more effort, more challenging goals, more perseverance 

etc. (Tschannen-Moran & Woolfolk Hoy, 2007; Tschannen-Moran et al., 1998). 

Tschannen-Moran et al. (1998) describe the development of teacher efficacy as a 

reinforcing cyclical process in which a teacher’s TE ultimately becomes stable. This 
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cyclical process entails the following: a teacher’s efficacy affects that teacher’s effort 

and persistence regarding the competence at stake, which will influence how the 

teacher performs in the classroom. The teacher’s performance functions as a new 

source of efficacy information, which again influences the teacher’s expectations 

regarding his or her ability to bring about learning. As the experiences gradually add 

less new information overtime, an individual’s efficacy becomes more stable. TE 

therefore generally is formed during the early years of teaching (within approximately 

three years) (Bandura, 1997; Henson, 2001; Tschannen-Moran & Woolfolk Hoy, 2007; 

Tschannen-Moran et al., 1998; Woolfolk Hoy & Spero Burke, 2005). 

Teacher efficacy and professional development 

Teachers with a higher sense of efficacy put more effort into organizing, planning and 

delivering their lessons, and display different, more difficult, instructional practices than 

teachers with lower levels of efficacy (Bandura, 1997; Wolters & Daugherty, 2007). 

Ross and Bruce (2007) found that teachers with a higher sense of teacher efficacy 

promote student autonomy and pay more attention to the needs of low-performing 

students. Moreover, TE is not only correlated with teacher behavior in the classroom, 

but also with student efficacy, motivation and achievement (Tschannen-Moran et al., 

1998; Wolters & Daugherty, 2007). Because of the importance of TE for teacher 

behavior in the classroom and its effects on students, teacher efficacy might be an 

important factor to strengthen when trying to improve education (Tschannen-Moran et 

al., 1998). As mentioned in the previous section, TE is assumed to become stable after 

some time when teachers leave their teacher training institutes and start their careers. 

Thereafter, self-efficacy may however be influenced by learning from feedback and 

specific experiences (Gist & Mitchell, 1992). Henson (2001) argues that this requires 

long-term professional development, and teachers’ critical thinking about their 

classroom and their impact on it as well as their active involvement in instructional 

improvement. According to Bruce et al. (2010) professional learning opportunities (in 

the classroom) that incorporate mastery experiences are important for influencing 

teacher efficacy. Tschannen-Moran and McMaster (2009) showed in their study that 

the inclusion of ‘coaching’ in a professional development program led to increased 

efficacy of primary school teachers. Also other studies, in which teachers received on-

site support, report positive effects on teacher efficacy (e.g., Bümen, 2009; Chambers 

Cantrell and Hughes, 2008; Palmer, 2011). However, these studies lacked an 
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experimental design. In the randomized controlled trial of Ross and Bruce (2007) it was 

found that their professional development intervention (explicitly addressing the four 

sources of efficacy) improved TE, however the effects were not statistically significant.  

 To summarize, although studies investigating the effects of professional 

development on teacher efficacy are limited in number and mostly do not incorporate 

a control group (Klassen et al., 2011), several studies showed that interventions that 

offer on-site support for teachers positively impacted the efficacy of teachers (Ross & 

Bruce, 2007). Most of these interventions had not explicitly been designed to influence 

teacher efficacy, but, for example, to implement a curriculum reform (Bümen, 2009), 

or to expand teachers’ literacy teaching skills (Chambers Cantrell & Hughes, 2008). By 

trying to improve a specific teacher competency, teacher efficacy was affected as well. 

This also applies to the professional development program in this study as the 

intervention first of all had been designed for the implementation of DBDM in the 

classroom.  

 

Data-based decision making and teacher efficacy 

Dunn et al. (2013a) define DBDM at the classroom level as “the identification of 

patterns of performance that unveil students’ strengths and weaknesses relative to 

students’ learning goals as well as the selection and planning of instructional strategies 

and interventions to facilitate student achievement of learning goals” (p. 225). The aim 

of DBDM is to improve student achievement through the use of relevant data on their 

(dis)abilities in order to provide (more) individualized instruction (Carlson et al., 2011; 

Marsh, 2012). Keuning et al. (in press) decomposed DBDM into four components (on 

the basis of Visscher and Ehren (2011)), which are presented in Figure 2.1. 

 

Figure 2.1. Four components of the Dutch DBDM model (Keuning et al., in press). 
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As Figure 2.1 shows, teachers are supposed to first analyze and interpret data on their 

students’ abilities. Approximately 90% of Dutch schools takes standardized tests twice 

a year using a student monitoring system (Ledoux, Blok, & Boogaard, 2009). The 

results of the analyses of student performance reflect, to some extent, the degree to 

which instruction given by teachers was effective for the students. The next step is to 

set SMART (specific, measurable, achievable, realistic, time-bound) and challenging 

goals for students, on the basis of the data-analyses: where does a teacher want a 

student to be at the next test, given where the student is now and what is known about 

the student. Subsequently, a strategy for accomplishing these goals is determined. To 

reach the goals, teachers will have to decide which instructional strategies may suit 

their students. The final component entails the execution of the planned instructional 

strategies within the classroom.  

 As previously stated, although this DBDM intervention was not aimed at 

affecting teacher efficacy, impacting teacher efficacy might be an important 

prerequisite for the full implementation of DBDM. Moreover, the DBDM intervention of 

this study included multiple elements that are closely related to the development of 

teacher efficacy:  

- opportunities for mastery experiences (each teacher received four individual 

coaching sessions during daily mathematics lessons with direct feedback from 

the trainer); 

- vicarious experiences (two meetings were aimed at observing peers perform in 

the classroom); 

- verbal persuasion (both peer teachers and the trainer provided the teachers with 

feedback) with the goal of improving DBDM in the classroom.  

An overview of the intervention and its impact on teacher efficacy sources is provided 

in the ‘intervention’ section. 

Hypotheses 

Based on the previously discussed literature, it was expected that the DBDM 

intervention in this study would positively affect teacher efficacy, and that this effect 

would persist over time. Participating teachers reported their sense of efficacy with 

respect to three topics: their efficacy regarding classroom management, instructional 

strategies, and their confidence in their ability to engage students in learning activities. 

Teachers reported these on three occasions: at a pretest (T1), a posttest (T2) and at 
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a retention test (T3). Treatment group 1 participated in the intervention between T1 

and T2 (school year 2013-2014), while treatment group 2 received the intervention 

between T2 and T3 (school year 2014-2015). The following hypotheses were 

investigated for each of the scales: 

Hypothesis 1: Teachers in treatment group 1 will have a significantly higher gain in 

teacher efficacy compared to teachers in treatment group 2 during the intervention year 

2013-2014 (T1 to T2). 

Hypothesis 2: Teachers in treatment group 2 will have a significantly higher efficacy 

score after intervention year 2014-2015 (T3), in comparison to their T2 score. 

Hypothesis 3: The sense of teacher efficacy at the retention test (T3) of treatment 

group 1 teachers does not differ significantly from their T2 score (this hypothesis was 

only relevant if hypothesis 1 was confirmed). 

Method 

Design 

This study was based on a delayed treatment control group design (Slavin, 2007). 

Teachers in treatment group 1 participated in the DBDM intervention during the school 

year 2013-2014, teachers in treatment group 2 were exposed to the intervention during 

the school year 2014-2015. Most teachers in treatment group 2 (described in more 

detail in the ‘participants intervention year 2013-2014’ section) were used as control 

group teachers during the school year 2013-2014. During the intervention year, in 

which participating teachers were not exposed to the intervention, they were only 

required to fill out a questionnaire and they received feedback on their didactical skills 

based on the outcomes of a student questionnaire.  

 

Participants 

Regular Dutch primary schools with a high percentage of low-SES students were 

contacted by email, inviting them to participate in the project. It was decided to 

approach such schools as the Inspectorate of Education had shown that these schools 

underperformed more frequently (Inspectorate of Education, 2010b), and hence 

required more support. Contacted school leaders and teachers were informed about 

the study design, about what was expected from them, and about the DBDM 

intervention content. Grade 4 teachers from 60 primary schools in the Netherlands 
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agreed to participate, and were randomly allocated (at the school level) to either 

treatment group 1 (30 classes), or treatment group 2 (30 classes). Although it was 

agreed upon beforehand that teachers would remain in grade 4 during the intervention 

years, a number of schools did not uphold this agreement.  

 A teacher teaching grade 4 in 2013-2014, but not teaching in grade 4 in 2014-

2015 anymore, in the case of treatment group 2 teachers, implied that he was replaced 

by the person in that school who did teach grade 4 in the school year 2014-2015, or 

that the school stopped participating in the school year 2014-2015.   

 A treatment group 1 teacher not teaching in grade 4 in the school year 2014-

2015 could still take the retention test, as long as they continued to teach in a grade 

throughout the school year 2014-2015. The number of participants that participated in 

each measurement moment (three points in time) per intervention year are presented 

in Table 2.1.  

 

Table 2.1  
The number of teachers and classes in each intervention year, per treatment group 

and measurement moment 

Group Year T1 T2 T3 

  
N 
classes 

N 
teachers 

N 
classes 

N 
teachers 

N 
classes 

N 
teachers 

Treatment 
group 1 

2013/2014 30 39 25 32   
2014/2015   25 32 19 21 

Treatment 
group 2 

2013/2014 30 36 27 30   
2014/2015   20 23 15 15 

 

Participants intervention year 2013-2014 

As shown in Table 2.1, 75 teachers participated during this intervention year, 39 

teachers in treatment group 1, and 36 in treatment group 2.  

 Teachers in treatment group 1 taught a grade 4 class (9-10 year old students), 

or a multi-grade classroom including both grade 4 students and students from other 

grades. Seven treatment group 1 teachers were excluded from the analyses, because 

of the absence of posttest data (despite multiple requests to fill out the questionnaire), 

participation in another intervention, or because the teacher dropped out during the 

intervention, or had not taught his/her class during the second half of the intervention 

year.  

 Treatment group 2 teachers were generally grade 4 teachers, however, in two 

schools the grade 3 teacher and grade 5 teachers participated, as it was anticipated 
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that these teachers would participate in the intervention in the school year 2014-2015. 

Six teachers were excluded from the analyses, as these teachers did not fill out the 

online T2 questionnaire, despite multiple requests to do so.  

 The remaining 32 teachers in treatment group 1 and 30 teachers in treatment 

group 2 were included in the analyses. An overview of the characteristics of 

participating teachers is provided in Table 2.2.  

Table 2.2 
Teacher background characteristics for the intervention year 2013-2014 

 Treatment group 1 Treatment group 2 
 N % N % 
Classes 25  27  
Teachers 32  30  
Teacher pair 9 36.00 3 11.11 
Gender Men 10 31.25 8 26.67 

Women 22 68.78 22 73.33 
Multi-grade classroom 8 24.24 10 37.04 
Teaching experience  0-3 years 4 12.50 3 10.00 

4-40 years 28 87.50 27 90.00 
 

Table 2.2 shows that both groups are alike on most background characteristics 

(gender, teaching experience). However, the number of teacher pairs differs 

considerably between both groups (36% for treatment group 1, 11% for treatment 

group 2). 

  

Participants intervention year 2014 - 2015  

A total of 60 teachers participated during the school year 2014-2015: 32 teachers in 

treatment group 1, and 28 teachers in treatment group 2. Only the T3 data of 21 

treatment group 1 teachers were included in the analyses, as 11 teachers were either 

not working as a teacher anymore, or suffered from long-term illness during the second 

intervention year. The majority of the remaining 21 teachers (18 teachers) taught grade 

4 students, or a multi-grade classroom including grade 4 students. Three teachers 

taught grade 3 students or a multi-grade classroom with grade 5 and grade 6 students. 

 Treatment group 2 started the intervention with 28 teachers from 25 classes. 

Fifteen of those 28 teachers were also part of treatment group 2 during the school year 

2013-2014. Eight teachers were either new grade 4 teachers from the same schools, 

as in the first year, or teachers from new schools (five teachers). Finally, only 15 of the 

28 teachers were included in the analyses as seven teachers were not able to fill out 
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both questionnaires, and six teachers dropped out during the intervention (due to 

organizational problems within the school, and due to illness). The 15 remaining 

teachers taught grade 4 students (or a multi-grade classroom including grade 4 

students), apart from two teachers (these teachers were allowed to participate as the 

intervention group would otherwise have become too small). One of these teachers 

taught grade 3 students, while the other teacher taught a multi-grade classroom with 

grade 1 and 2 students. 

 An overview of the background characteristics of the 36 teachers of both 

treatment groups is presented in Table 2.3.  

 

Table 2.3 
Teacher background characteristics for the intervention year 2014-2015 
 Treatment group 1 Treatment group 2 
 N % N % 
Classes 19  15  
Teachers 21  15  
Teacher pair 2 10.53 0 0.00 
Gender Men 9 42.86 4 26.67 

Women 12 57.14 11 73.33 
Multi-grade classroom 9 38.10 4 26.67 
Teaching experience  0-3 years 3 14.29 3 20.00 

4-40 years 18 85.71 12 80.00 
 

Table 2.3 shows that both groups are comparable with respect to the number of multi-

grade classrooms, and the number of novice and experienced teachers. The number 

of men in treatment group 1 is smaller than that of the teachers in treatment group 2. 

 

Procedure 

Intervention 

Teachers followed a DBDM training course, which included seven meetings (a total of 

36 hours of contact time), and four coaching sessions during which they were coached 

in the classroom on how to implement DBDM. The intervention was designed on the 

basis of five criteria considered important for effective professional development by 

Desimone (2009), and Van Veen et al. (2012): active learning, a considerable duration 

of the intervention, content focus, coherence between the intervention and (school) 

policy, and collective participation. The active participation and learning of teachers 

during the intervention was promoted in several ways: for example, teachers analyzed 
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their own classroom data, they wrote their own instructional plans, and provided 

feedback to peer teachers. As far as the duration of the intervention is concerned, 

meetings were spread over an entire school year and included 36 hours of contact 

time. As a result, teachers were offered multiple opportunities to practice the newly 

learned skills. The content of the intervention was closely aligned to the grade 4 

mathematics curriculum, and focused on daily instructional practice in primary schools. 

The DBDM intervention goal was in line with the policy of the Dutch Inspectorate of 

Education (coherence between the intervention and policy), and of schools. Finally, 

teachers were divided into five training groups (based on the location of their schools) 

which enabled the discussion of problems and solutions regarding the implementation 

of DBDM among teachers.  

 During the seven meetings, teachers were mainly trained in data use, in how to 

formulate performance and learning goals, and in how to draw up an instructional plan. 

Two meetings and four coaching sessions focused on the implementation of DBDM in 

the classroom. Teachers were taught how to use the student monitoring system (SMS) 

that was already in use by their school, and they were asked to analyze their own 

student data three times during the intervention year (during the first, fifth, and the 

seventh meeting).  

Furthermore, teachers had to design an instructional plan on two occasions 

(during the second and fifth meeting when new student progress data were available) 

which had to include, among others, performance goals for all students, and the 

instructional strategies the teachers planned to accomplish those goals.  

 The intervention was delivered by in total two trainers who had attained a 

university Master’s degree, who had been primary school teachers, and who were 

experienced in training teachers and schools in DBDM. One trainer was appointed 

during the entire first intervention year; after meeting 3 in the second year the second 

trainer took over.  

 Teachers after each meeting told that the content covered was useful to them. 

Moreover, the trainers described that teachers adapted their teaching in response to 

the intervention, however, they also indicated that differences between teachers were 

apparent. An overview of the content of each of the meetings is presented in Table 2.4. 

The implementation of DBDM in the classroom was strongly emphasized during 

the fourth and sixth meeting, and during four individual classroom coaching sessions. 

On the basis of the three main sources for developing teacher efficacy, the content of 
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these meetings and coaching sessions and why these were assumed to impact on TE 

are described now.  

  

Table 2.4 
Intervention content 

Month  Duration Meeting Content 

September 8 hours Meeting 1 

- The background and meaning of DBDM 
- Explanation CITO-assessments  
- The use and interpretation of SMS-data 
- Analysis and interpretation own data with a SMS 

by means of a protocol 
- Individualized feedback on protocol and the 

interpretation of the analysis results 

September 8 hours Meeting 2 
- Drawing up an instructional plan 
- Formulating SMART goals 
- Individualized feedback on instructional plan 

October 4 hours Meeting 3 

- Dutch national goals for mathematics 
- The mathematics learning progression  
- Instructional models  
- Formulating personal improvement goals 

Coaching session 1 

November 4 hours Meeting 4  

- Observing mastery lessons 
- Observing videotaped lessons in teacher pairs 
- Peer teachers provide feedback on videotaped 

lessons  
- Feedback on how to differentiate instruction in 

the classroom 
Coaching session 2 

February 4 hours Meeting 5 - As in meeting 1 
Coaching session 3 

April 4 hours Meeting 6 - As in meeting 4 
Coaching session 4 

June 4 hours Meeting 7 - As in meeting 1 

 
Mastery experiences 

Whether efficacy beliefs change as a result of mastery experiences is strongly 

determined by whether self-schemata (how a person interprets his performance, and 

what is remembered about his/her performance) are affected or not (Labone, 2004). 

Important when impacting self-schemata is that the feedback on a person’s 

performance is explicit and persuasive, that reflection is stimulated, and that existing 

efficacy beliefs are challenged (Labone, 2004; Wheatley, 2002). 
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During the fourth and sixth meeting, teachers watched a videotape of their own lesson 

(reduced to approximately 20 minutes of the original lesson). In the fourth meeting this 

was done in a teacher pair (two teachers from different schools), whereas during the 

sixth meeting a videotaped lesson of each teacher was shown to all teachers who 

attended that meeting. After the lesson had been shown, the teachers discussed the 

various lesson phases (as far as applicable): the introduction, the formulation of the 

lesson goal, the presentation of new subject matter (including differentiating subject 

matter), independent work by students, and the evaluation of the lesson goal. 

During four individual coaching sessions each teacher received feedback from 

the trainer on how they implemented DBDM in his/her classroom. After the observed 

lesson, the trainer and teacher discussed the various lesson phases. Teachers first 

presented their opinions regarding their strengths and weaknesses for each lesson 

phase. Subsequently, the trainer provided his own opinion on each of the phases. 

Finally, the teacher and trainer discussed how the teacher could improve his/her DBDM 

implementation. Each of the lessons observed by the trainer was recorded, and 

teachers were able to watch these lessons again online.  

Thus, teachers received explicit feedback from both peer teachers and the 

trainer, and teachers were required to reflect on themselves multiple times, offering 

numerous occasions for mastery experiences to occur, during the intervention.  

 

Vicarious experiences 

Vicarious experiences could attribute to efficacy beliefs when the ‘model’ (e.g., a peer 

teacher performing a task as intended) is competent, when the observer perceives the 

task as within his/her zone of proximal development, and when the model is similar to 

the observer in terms of personal attributes (e.g., gender or experience) (Labone, 

2004).  

 The intervention entailed observing multiple peer teachers by means of video 

fragments, and observing three ‘model fragments’. The ‘model fragments’ were 

selected by the trainer from the lessons of participating teachers, each of these 

fragments included a strong DBDM element. The trainer presented the fragments 

during the fourth meeting, and discussed among teachers. Although the teachers 

showed similarities across several background characteristics (e.g., teachers were 

predominantly teaching grade 4 students within a school with low-SES students), 

teachers differed from each other as well, in terms of for example instructional quality. 
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Therefore, the extent to which teachers profited from observing vicarious experiences 

probably differs across teachers. 

Verbal persuasion 

Although verbal persuasion is assumed to impact efficacy to a small degree, it could 

stimulate persistence and effort regarding the task (Bandura, 1997). Verbal persuasion 

is most effective when it is aligned with mastery experiences, when the persuader is 

perceived as an expert by the ‘teacher to be persuaded’, and when the feedback is 

focused on skills that are within the zone of proximal development (Bandura, 1997). 

 During the individual coaching sessions, each teacher received feedback from 

the trainer immediately after the lesson, to align the feedback as much as possible with 

mastery experiences. Moreover, the trainer attempted to take into account the 

teacher’s zone of proximal development as much as possible. For example, the 

intervention was designed to focus on differentiation in the classroom, a skill that also 

requires basic teaching skills as classroom management. When the trainer observed 

classroom management problems, the feedback focused on how classroom 

management could be improved.  

 

Instrument 

Teachers completed an online questionnaire prior to (T1), after the first intervention 

year (T2), and after the second intervention year (T3). This questionnaire included, 

among others, questions on teacher background characteristics and a Dutch 

translation of the long form of the Teachers’ Sense of Efficacy Scale (TSES) 

(Tschannen-Moran & Woolfolk-Hoy, 2001). The TSES measures teacher efficacy for 

three constructs: teacher efficacy with respect to classroom management, instructional 

strategies, and student engagement (Tschannen-Moran & Woolfolk-Hoy, 2001). An 

adapted version of the translation by Bosma, Hessels, and Resing (2012) was used, 

and the response categories were changed from a 9-point Likert- scale to a 5-point 

Likert-scale as the researchers considered a 5-point scale more feasible. Furthermore, 

the researchers specified the questionnaire statements for the subject mathematics 

(e.g., “How much can you do to adjust your mathematics lessons to the proper level 

for individual students”?) as the intervention focused on mathematics, and TE is 

considered to be context specific, and to differ across school subjects (Tschannen-

Moran & Woolfolk Hoy, 2007).  
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 As the sample size of this study is too small to perform a confirmatory factor 

analysis, the factor structure as described in the study of Bosma et al. (2012) was used 

because their study was also performed with Dutch primary school teachers. Based 

on this study, three items were not taken into account (item 5, 8 and 16), and item 1 

was included in the scale ‘classroom management’. Consequently, the ‘student 

engagement’ scale included seven items, the ‘instructional strategies’ scale – eight 

items, and the ‘classroom management’ scale included six items. The reliability of the 

scales and the correlation between the scales based on the T1 data for participating 

teachers in the intervention year 2013-2014 are presented in Table 2.5. 

 

Table 2.5 
The number of items, scale reliabilities (α), and the correlation between the scales 

in the intervention year 2013-2014 at T1 
 N α CM IS SE 
Classroom management (CM) 6 .89 1.00 .52 .49 
Instructional strategies (IS) 8 .85 .53 1.00 .68 
Student engagement (SE) 7 .78 .49 .68 1.00 

 

Table 2.5 shows that the reliability of the scales is comparable to the reliability reported 

by Bosma et al. (2012), and varies between reasonable (α = .78 for student 

engagement), and good (α = .85 for instructional strategies, and α = .89 for classroom 

management). Furthermore, as expected the correlations between the scales were 

moderate (ranging from .49 to .68) and similar to those reported by Bosma et al. (2012).  

 

Data analysis 

A mean score per teacher, per scale, per measurement moment, was calculated to 

determine a teacher’s efficacy on each of the scales (Tschannen-Moran & Woolfolk-

Hoy, 2001). To evaluate the effect of the intervention on teachers’ efficacy scores 

during intervention year 2013-2014 a Multivariate Analysis of Variance (MANOVA), 

and a Multivariate Analysis of Covariance (MANCOVA) were performed with SPSS, 

version 22. The researchers had intended to include the scores per teacher efficacy 

scale prior to the intervention (T1) as covariates, participation in the intervention as a 

factor, and the scores after the intervention (T2) as dependent variables. However, at 

least two MAN(C)OVA assumptions (a normal distribution of the scores, and 

homogeneity of regression slopes) were not met for the classroom management scale 

(Mayers, 2013). Because these assumptions could not be met for this scale, the scale 
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was analyzed separately using a nonparametric Mann-Whitney test. To test the first 

hypothesis, the MAN(C)OVA was performed with the instructional strategies and 

student engagement scores prior to the intervention (T1) as covariates, participation in 

the intervention as a factor, and the instructional strategies and student engagement 

scores after the intervention as dependent variables (T2). To check for the effects of 

background variables, the factors multi-grade classroom, gender and teacher pair were 

added to the model. It was found that these variables neither significantly impacted the 

T2 scores, nor showed a significant interaction with participation in the intervention. 

Therefore, these factors were not included in further analyses.  

 For the analysis of the effect of the intervention in the school year 2014-2015 

on treatment group 2 teachers (hypothesis 2), their T3 scores were compared with their 

T2 scores, by means of paired samples t-tests for the instructional strategies, and for 

the student engagement scale. A Wilcoxon Signed-Rank Test was performed on the 

classroom management scale. The same tests were executed to determine whether 

the intervention effect in treatment group 1 remained the same during the school year 

2014-2015 (hypothesis 3).  

 

Results 

The results are presented in the following order: first, the results for the intervention 

year 2013-2014 are presented, followed by the results for the intervention year 2014-

2015.  

 

Intervention year 2013 - 2014 

Teachers in treatment group 1 received the intervention during the intervention year 

2013-2014. Table 2.6 presents the median for the classroom management scale, 

mean scores for the instructional strategies scale, and the engagement of students 

scale, per treatment group prior to (T1), and after (T2) the intervention year, and the 

differences between T1 and T2. Moreover, for the classroom management scale, 

statistically significant differences between both treatment groups are indicated. A 

graphical representation of these results is presented in Figure 2.2.  
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Table 2.6 
Mean scores per treatment group for T1 and T2, and the difference between T1 

and T2 

   T1 T2 T2-T1 

  N Median Median Median  
Classroom 
management 

Treatment group 1 32 3.83  4.08  0.17  
Treatment group 2 30 4.17**  4.33  0.00  

  N Mean Sd Mean Sd Mean Sd 
Instructional 
strategies 

Treatment group 1 32 3.62 0.42 4.13 0.42 0.52 0.35 
Treatment group 2 30 3.76 0.54 3.83 0.42 0.07 0.37 

Student 
engagement 

Treatment group 1 32 3.46 0.36 3.88 0.38 0.42 0.33 
Treatment group 2 30 3.52 0.49 3.60 0.37 0.08 0.34 

 

Table 2.6 shows that the teachers in treatment group 2 had a significantly higher sense 

of efficacy than treatment group 1 teachers for classroom management at T1 (prior to 

the intervention), U = 323.00, z = -2.23, p < .05. The sense of efficacy for instructional 

strategies and student engagement did not differ much for both treatment groups. After 

the intervention, teachers’ sense of efficacy for classroom management was similar 

among teachers in both treatment groups, indicating that treatment group 1 profited 

considerably from the intervention. However, the difference between T1 and T2 

between both treatment groups was not statistically significant (U = 369.00, z = -1.58, 

p > .05).  

 

 

Figure 2.2. Median or mean scores per scale, per treatment group for T1 and T2. 

 

As shown in Table 2.6 and Figure 2.2, for both the instructional strategies scale and 

the student engagement scale, teachers in treatment group 1 after the intervention 

reported a higher sense of efficacy compared to teachers in treatment group 2. The 

multivariate (MANOVA) result was significant for participation in the intervention 

(Pillai’s Trace = 0.14, F(2, 59) = 4.78, p < .05), indicating that teachers who were 
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exposed to the intervention had a significantly higher sense of efficacy after the 

intervention. This was found for both the instructional strategies scale (F(1, 60) = 8.18, 

p < .05), and the student engagement scale (F(1, 60) = 8.23, p < .05). With the inclusion 

of the T1 scores as covariates, the MANCOVA showed that both the multivariate effect 

(Pillai’s Trace = 0.34, F(2, 57) = 14.81, p < .05), and the univariate effects were 

significant (for instructional strategies, F(1, 58) = 26.57, p < .05, and for student 

engagement, F(1, 58) = 17.90, p < .05).  

 On the basis of these results, the hypothesis that the intervention has a 

statistically significant positive effect on teacher efficacy is confirmed for teacher 

efficacy regarding instructional strategies and student engagement. 

 

Intervention year 2014 - 2015 

Teachers in treatment group 2 received the intervention during the intervention year 

2014-2015. In Table 2.7, the median for the classroom management scale at T1, T2 

and T3 is presented for both treatment groups. Furthermore, Table 2.7 presents the 

mean scores for the instructional strategies scale, and the student engagement scale, 

for the treatment groups at T1, T2 and T3 as well as the scores for the difference 

between T2 and T3. Moreover, the table presents the statistically significant 

differences between both measurement moments. The graphical representation of 

these results can be found in Figure 2.3. 
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Table 2.7 
Median or mean scores per treatment group for T1, T2 and T3, and the difference 

between T2 and T3 

   T1 T2 T3 T3-T2 

  N Median Median Median Median 

Classroom 
management 

Treatment 
group 1 

21 3.83  4.17  4.17  0.00  

Treatment 
group 2 

15 4.00*  4.17  4.50  0.00  

   Mean Sd Mean Sd Mean Sd Mean Sd 

Instructional 
strategies 

Treatment 
group 1 

21 3.63 0.43 4.17 0.46 4.12 0.46 -0.05 0.37 

Treatment 
group 2 

15 3.60* 0.43 3.75 0.31 3.95 0.36 0.20** 0.28 

Student 
engagement 

Treatment 
group 1 

21 3.49 0.39 3.90 0.43 3.88 0.37 -0.03 0.35 

Treatment 
group 2 

15 3.34* 0.39 3.44 0.20 3.72 0.24 0.28** 0.20 

* The T1 scores of treatment group 2 were calculated based on the scores of 13 teachers (the scores of two teachers were not available).  

** p < .05 

When the T1 scores of the treatment groups in school year 2013-2014 (Table 2.6) were 

compared to the T1 scores of the treatment groups in school year 2014-2015 (Table 

2.7), teacher efficacy at T1 proves to be similar for treatment group 1 teachers. On 

average, the teachers in treatment group 2 had a lower sense of teacher efficacy in 

comparison with the entire treatment group 2. 

 

 

Figure 2.3. Median or mean scores per scale, per treatment group for T1, T2 and T3. 

 

Table 2.7 and Figure 2.3 show that for the instructional strategies and the student 

engagement scales, treatment group 2 teachers reported a higher sense of teacher 

efficacy at T3 than at T2 (a difference ranging from 0.20 to 0.28). By means of paired 

samples t-tests, it was found that the gain in teacher efficacy between T2 and T3 for 
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teachers in treatment group 2 was statistically significant for both scales (for 

instructional strategies (t(14) = 2.74, p < .05), and for student engagement (t(14) = 

5.48, p < .05). However, the mean rank for classroom management (z = -1.10, p > .05) 

did not differ significantly between T2 and T3. Thus, the second hypothesis was 

confirmed for the scales instructional strategies, and student engagement.  

 As shown in Table 2.7, teachers in treatment group 1 had a slightly lower sense 

of efficacy at T3 in comparison to T2 for all scales. However, paired sample t-tests 

showed that the scores at both points in time were comparable, as no significant 

differences were found for the instructional strategies scale (t(20) = -0.58, p > .05), and 

the student engagement scale (t(20) = -0.36, p > .05). The Wilcoxon Signed-Rank Test 

also showed for the classroom management scale (z = -0.68, p > .05), that the scores 

at T2 and T3 were comparable for treatment group 1. As the efficacy of treatment group 

1 teachers remained stable during an entire school year after the intervention, the third 

hypothesis was accepted for instructional strategies and student engagement. As no 

effect was found for the classroom management scale during intervention year 2013-

2014, the third hypothesis could not be confirmed for this scale. 

 

Conclusion and discussion  

This study, based on a strong research design, shows that a teacher’s sense of efficacy 

regarding instructional strategies and student engagement can be improved 

significantly by means of an intensive intervention, and that this effect persists at least 

a year after the intervention. This is the first TE study that incorporated a long 

randomized controlled trial in which such positive effects on teacher efficacy were 

found. The hypotheses for the classroom management scale were not confirmed. 

 The fact that Dutch in-service primary school teachers after the intervention felt 

more confident about their instructional strategies, and their ability to engage students 

is a significant finding. Especially because teacher efficacy is generally considered to 

be stable after several years of teaching (Tschannen-Moran & Woolfolk-Hoy, 2001), 

therefore hard to change, and, if changed, the change is not persistent (Klassen et al., 

2011).  

 An interesting question to consider is why this intervention influenced TE in the 

desired way. The intervention meets the five criteria that are considered important for 

effective professional development, as described in the ‘intervention’ section. For TE, 

especially the combination of the relatively long duration of the intervention, the 
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multiple forms of active learning, and a strong focus on daily practice, may have been 

important. Henson (2001) emphasized that long-term professional development, and 

promoting teachers’ critical thinking are both essential for impacting TE. In the studies 

of Bümen (2009) and Chambers Cantrell and Hughes (2008), in which positive 

intervention effects on TE were reported, the intervention also focused on daily 

teaching practice. Similarly to this study, coaching was an important intervention 

component, and the intervention also lasted an entire school year. The DBDM 

intervention implemented in this study supported teachers in improving their didactical 

skills in an active way throughout an entire school year. Although it remains unclear 

whether teachers really improved their skills, the fact that they participated in an 

intervention in which others looked at their skills and provided them with feedback to 

improve professionally, has seemingly offered them more professional self-confidence 

(unpleasant experiences like receiving harsh criticism did not occur). 

 A key aspect of DBDM is that it requires teachers to critically analyze their 

classroom data (as feedback on their teaching results), and to reflect on their 

professional behavior based on this. The intervention in the present study as such 

differs from TE-interventions aimed at implementing a new teaching strategy (without 

critically evaluating current practices as a teacher) (Chambers Cantrell & Hughes, 

2008; Palmer, 2011). This also may have been beneficial for affecting TE requiring 

critical reflection (Henson, 2001).  

 Statistically significant effects of the intervention for classroom management 

were not found. The sense of efficacy for this scale was highest in both treatment 

groups at each measurement moment (with 3.83 as the lowest). As the scale ranged 

from one to five, this means that most teachers already perceived themselves as being 

quite proficient in classroom management. This is not a surprising result, as 

participating teachers were in-service teachers, with generally many years of teaching 

experience. Classroom management is one of the basic elements of teaching (Fauth, 

Decristan, Rieser, Klieme, & Büttner, 2014), and mastered by most Dutch teachers 

(Inspectorate of Education, 2014). Therefore it may have been due to a ‘ceiling-effect’ 

that no effect for this scale was found (Shadish, Cook, & Campbell, 2002). 

 The small sample of teachers during the second intervention year (due to 

dropping out) is a limitation of this study, as the remaining group of teachers may not 

have been fair representatives of the entire group of teachers in treatment group 2. 

That the remaining 15 teachers reported a lower sense of efficacy (prior to the 
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intervention) compared to the entire group of treatment group 2 teachers supports this 

concern. On the other hand, the results during the first intervention year, in which 

classes were randomly assigned to either treatment group 1 or the treatment group 2, 

showed an even stronger intervention effect on teacher efficacy than during the second 

intervention year. Moreover, the results were obtained by means of a validated, and 

frequently used questionnaire (the latter enables comparisons with other studies).  

 When interpreting the results, two other aspects could be considered as well. 

First, it could be that the changes in TE were not the result of this specific intervention, 

but due to the attention that comes along with participating in an intervention, in other 

words, it could be a Hawthorne effect (Hanson, 1990). In the case of a Hawthorne 

effect, any intervention would have resulted in TE growth. However, a Hawthorne effect 

does not seem likely to have occurred, as in other intervention studies it was found that 

it is very hard to impact TE (Ross & Bruce, 2007).  

 Secondly, as the teachers filled out the questionnaire three times, testing effects 

cannot fully be ruled out (Shadish et al., 2002). In this case teachers remember their 

initial responses to some degree, which could impact their responses later on. 

However, the interval between the tests was approximately a year, which makes 

testing effects more unlikely to have occurred (Shadish et al., 2002).  

 

Implications and future research  

Desimone (2009) emphasizes that the change of teacher beliefs and attitudes is the 

first step in changing teacher practice and student achievement. Teacher efficacy can 

indeed play an important role in the implementation of an intervention that incorporates 

complex teaching skills. As described in the ‘teacher efficacy’ section, teachers with a 

higher sense of efficacy have more confidence in their ability to influence student 

performance. They also show more advanced teaching skills, more persistence, are 

more willing to try new teaching practices, to set more challenging goals, to put more 

effort in teaching, and they also are more resilient (Tschannen-Moran et al., 1998). 

Higher levels of teacher efficacy also prove to be related to more student efficacy, 

motivation, and improvement student achievement (Tschannen-Moran et al., 1998; 

Wolters & Daugherty, 2007). For the implementation of DBDM, which requires complex 

teaching skills (like instructional differentiation based on data of student progress), a 

high sense of teacher efficacy may be beneficial for DBDM implementation.  

 TE reflects how a teacher perceives his/her professional competences, which 
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is not necessarily the same as his objective professional competence in the classroom. 

Additional research is needed on the assumed beneficial effects of improved levels of 

teacher efficacy as such studies are not available. In future studies, it should be 

clarified whether improved TE goes together with improved teacher performance in the 

classroom (and with improved student performance). 

 With the sample of this study, a comparison between the development of TE of 

experienced teachers and novice teachers was not possible due a low number of 

novice teachers (seven teachers with three or fewer years of experience). However, in 

future research it would be interesting to compare novice and experienced teachers as 

it was found in previous research that TE develops during the first years of teaching. 

In the study by Tschannen-Moran and Woolfolk Hoy (2007), novice teachers reported 

a slightly lower sense of teacher efficacy prior to the intervention, which could be 

attributed to their inexperience. These teachers still experience, and give weight to, 

mastery experiences. Their TE has not reached its final stage yet.  

 Finally, research in other contexts is needed to clarify whether this (kind of) 

intervention has similar effects on teachers in other grades, other school types (e.g., 

on secondary school teachers), and on other subjects. 
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Introduction 

Improving student performance in schools using achievement data is strongly 

emphasized in educational policy in several countries (Campbell & Levin, 2009). Based 

on assessment data, instruction may be tailored to the abilities of all students to 

maximize the achievement of students (Coburn & Turner, 2012). Although this seems 

straightforward, current research fails to provide convincing evidence that professional 

development programs (PDPs), designed to promote data-based decision making 

(DBDM) in schools, result in the intended improvement of student performance 

(Carlson et al., 2011; Marsh, 2012; Slavin et al., 2013). Up to this point PDPs mainly 

focus on the development of data-analysis skills (Marsh, 2012), while working in a data-

based way requires much more from teachers (Kaufman et al., 2014). Teachers are 

supposed to adapt instruction in line with the needs of students (determined on the 

basis of the analysis of student data), however, teachers rarely make these 

instructional changes (Datnow & Hubbard, 2015). Moreover, in current PDPs, the 

support for teachers regarding the full application of DBDM in practice is limited 

(Lockwood, Sloan McCombs, & Marsh, 2010).  

 Teachers may not be able to implement DBDM in the classroom because they 

lack the knowledge and skills required for differentiating instruction (Baumann, 

Hoffman, Duffy-Hester, & Moon Ro, 2000; Holloway, 2000; McGarvey, Marriott, 

Morgan, & Abbott, 1997; Roy, Guay, & Valois, 2013; Tobin & McInnes, 2008). One way 

to support teachers in DBDM is to coach them whilst practicing it in the classroom. 

Coaching is founded on the learning theory that describes that performance can be 

improved if the instructional material can be practiced, discussed and reflected upon, 

and if performance feedback is provided by an expert (Lockwood et al., 2010). There 

is considerable evidence that coaching can improve instructional skills (e.g., Joyce and 

Showers (2002); Cornett and Knight (2009)). However, very few studies have 

investigated whether coaching can promote the implementation of DBDM (Lockwood 

et al., 2010; Marsh, Sloan McCombs, & Martorell, 2010). Marsh et al. (2010) found that 

support from a reading coach is positively related to the improved teaching of reading, 

while Lockwood et al. (2010) found a positive effect on student achievement for 

reading. 

 In this study it was investigated how an intensive coaching-based DBDM 

professional development program (PDP) influences teachers’ instructional skills that 

are relevant for DBDM. To promote the implementation of DBDM in the classroom, this 
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PDP included intensive teacher support consisting of a combination of general 

meetings for groups of teachers, and coaching sessions during which teachers were 

coached individually with respect to the implementation of DBDM during their lessons. 

The following research question is answered here: 

How does an intensive, coaching-based DBDM professional development program 

affect teachers’ instructional skills relevant for DBDM? 

Theoretical framework 

Teaching quality includes several constructs related to teachers’ and students’ 

knowledge, practices, and beliefs (Gitomer & Bell, 2013). In this study we focused on 

the teachers’ instructional practices (also referred to as instructional skills) required for 

working in a data-based way in the classroom. Working in a data-based way is not a 

teaching method in itself, but is supposed to strengthen, amongst other skills, 

differentiation of instruction. We will first describe which general basic teaching 

practices have been identified as effective in terms of student outcomes. Next, we will 

reflect on what instructional practices are required for working in a data-based way, 

and how we promoted the improvement of such practices by means of a coaching-

based DBDM intervention. 

Instructional practices of teachers 

Several meta-analyses have been conducted aimed at identifying the instructional 

skills required for effective teaching in terms of student achievement (Fauth et al., 

2014; Kyriakides, Christoforou, & Charalambous, 2013; Kyriakides, Creemers, & 

Antoniou, 2009; Pianta & Hamre, 2009; Seidel & Shavelson, 2007; Van de Grift, 2007). 

Although the results of these studies vary to some extent, three basic dimensions seem 

to be critical for student learning and motivation (Fauth et al., 2014; Klieme, Pauli, & 

Reusser, 2009; Pianta & Hamre, 2009; Praetorius, Pauli, Reusser, Rakoczy, & Klieme, 

2014). Firstly, it is considered essential that a teacher provides a supportive climate, 

with a positive student-teacher relationship that incorporates constructive feedback 

from teacher to student. Secondly, good classroom management is considered 

important and entails an orderly and task-oriented classroom, which is a precondition 

for getting students to work on-task. Thirdly, teachers have to ensure that students are 

cognitively activated, for example by ensuring that each student works on challenging 

tasks, and that prior knowledge is activated. This also involves clear instruction, for 

example direct instruction, instruction that matches with what students already know 
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and instruction that is broken down into small steps (Van de Grift, 2007). In addition to 

these three basic dimensions Van de Grift (2007) describes the need for adaptive 

instruction in the classroom. For example, the adaptation of instruction in line with the 

needs of students may involve extended instruction for weak performing students in 

addition to whole-classroom instruction, or additional instruction aimed at challenging 

strongly performing students. Teachers also have to ensure that students develop 

learning strategies that support them in performing higher-level learning activities (e.g., 

the teacher stimulates the use of control activities when assignments are made) (Van 

de Grift, 2007, 2014; Van de Grift, Van der Wal, & Torenbeek, 2011).  

 In this section we have presented a number of generally important instructional 

skills, now it is important to identify which specific teaching practices are necessary to 

work in a data-based way, and how these practices can be promoted by means of a 

PDP.  

 

Instructional skills for DBDM 

DBDM requires teachers to work in a systematic and goal-oriented way, by using data 

as the basis for instructional decisions. According to Keuning et al. (in press) this 

entails that teachers must adhere to the following four steps: 1. analyze and interpret 

data, 2. set learning and performance goals for each student, 3. determine an 

instructional strategy to accomplish these goals, and, 4. execute the planned 

instructional strategies in the classroom. Generally, the first three steps refer to 

activities that are executed prior to and after lessons, whereas the fourth step requires 

the execution of planned instruction during lessons. Teachers are required to interpret 

relevant classroom data, and use the resulting information for instructional decision 

making (Schildkamp & Kuiper, 2010). Locke and Latham (2002) showed that setting 

SMART (Specific, Measurable, Attainable, Realistic and Time-bound) and challenging 

goals can improve performance considerably. By formulating and trying to accomplish 

performance goals, teachers also can improve their own performance (Visscher & 

Ehren, 2011). 

 After the performance goals have been set, the next step is to determine which 

instructional strategies are suitable to accomplish these goals. Teachers therefore 

should see diverse paths of learning among students just as well as the need for 

variation in instructional strategies, and outline these strategies in an instructional plan 

(Vogt & Rogalla, 2009). Planning extended instruction for weak and strong performing 
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students, in addition to whole classroom instruction, is considered important for 

effective differentiation in the classroom (Tobin & McInnes, 2008; Tomlinson et al., 

2003; Van de Grift, 2007). 

 The last DBDM step involves executing the planned strategies in the classroom, 

which requires, among others, teacher differentiation skills. Roy et al. (2013) define 

differentiation as “an approach by which teaching is varied and adapted to match 

students’ abilities using systematic procedures for academic progress monitoring and 

data-based decision-making” (p. 1187). Differentiation is complex as it relates to 

various aspects of instruction (content, process and product) (Williams et al., 2014). 

As Dutch teachers are required to teach the same topics to all students, content 

differentiation (adjusting topics) is of less relevance in Dutch primary schools. By 

contrast, as Dutch classes include mixed ability students, process differentiation 

(adjusting instruction to the varying needs of student groups) and product 

differentiation (adjusting the level of the assignments to students’ ability levels) are 

essential during a regular Dutch primary school lesson. The use of small groups of 

students matched on ability levels, is considered an important element of effective 

differentiation (Tomlinson et al., 2003), and is common practice in Dutch primary 

schools. However, although most Dutch teachers plan to work with small instruction 

groups in their lesson plans, most teachers do not do this in the classroom 

(Inspectorate of Education, 2014). 

 Because the use of ability groups (or instruction groups) is considered to be a 

vital part of DBDM, it also is an important component of this study. Moreover, to work 

according to data-based principles, a systematic, goal-oriented way of working is 

required. Within a regular mathematics lesson, this could be promoted by clarifying the 

lesson objective at the start of the lesson (Kyriakides, 2005; Van de Grift, 2014), and 

by evaluating the degree to which the lesson objective has been accomplished at the 

end of the lesson.   

 Thus, DBDM requires a variety of skills from teachers both prior to lessons (to 

analyze data, to set goals and to plan instruction carefully), and during lessons (the 

use of instruction groups, and the presentation and evaluation of lesson objectives). In 

this study, a PDP was used to support teachers in mastering these skills.  
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Supporting DBDM by means of coaching 

The PDP in this study provided support to teachers for all described DBDM aspects 

(this is described in more detail in the ‘professional development program’ section). 

For the implementation of DBDM, coaching was considered especially important.  

 An instructional coach can work with a teacher to help him implement research-

based instructional practices (Knight, 2009). The coach provides context-embedded 

feedback and promotes reflection. In several studies coaching proved to be an effective 

lever for the improvement of instructional skills (Carlisle & Berebitsky, 2011; Cornett & 

Knight, 2009; Joyce & Showers, 2002; Marsh et al., 2010; McKenna, Walpole, Uribe-

Zarain, & Lamitina, 2010; Sailors & Price, 2015; Teemant, 2014; Teemant, Leland, & 

Berghoff, 2014; Teemant, Wink, & Tyra, 2011). 

 Coaching interventions differ in the position of the coach (e.g., a fulltime 

employed coach in a school, or an external coach as part of an intervention), in what 

teachers are coached on (e.g., general pedagogical skills, or subject-related 

instructional strategies), and in who the coach is (a peer teacher, or an expert teacher) 

(Cornett & Knight, 2009; McKenna & Walpole, 2008). In this study, an external coach 

supported working with instruction groups, and the discussion/evaluation of the lesson 

objective in the classroom. For a coach it is important to be able to create an 

environment of trust and support, and to provide feedback on classroom practices to 

teachers that is clear, specific and incorporates challenging goals (Coe, Aloisi, Higgins, 

& Major, 2014). Although the coach in this study aimed for the implementation of 

differentiation in the classroom, this was deemed an unrealistic goal for every teacher 

as, for example, quality classroom management is an essential prerequisite for 

differentiation in the classroom (Kyriakides et al., 2009; Vogt & Rogalla, 2009), while 

not all teachers master classroom management skills well. Van de Grift et al. (2011) 

point to an empirical hierarchy of the instructional activities that teachers employ in 

their classrooms, meaning that the lowest level of the instructional skill hierarchy (e.g., 

providing a safe learning climate) is observed most in classrooms whereas the higher 

levels of the hierarchy (e.g., differentiation) are observed to a lesser degree.  

 It was assumed here that basic teaching skills are required for mastering higher 

order skills such as differentiation. Therefore, coaching as part of a DBDM intervention 

should not focus solely on the implementation of differentiation in the classroom. 

Teachers who, for example, struggle with the lower level skills, such as classroom 

organization, may not be able to develop differentiation skills yet. The coach in this 
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study therefore adapted his coaching content and activities to the varying needs of 

teachers, however always with the aim of implementing DBDM (the presentation and 

evaluation of lesson objectives, and the use of small instruction groups in the 

classroom) in mind.  

 In sum, we expected a positive effect of the PDP on teachers’ DBDM skills, but 

not for teachers who did not yet fully master the basic instructional skills (classroom 

climate and classroom management). Moreover, as the coaching sessions did not only 

focus on DBDM, but also on the teachers’ zone of proximal development (e.g., basic 

skills), we also explored how the PDP affected other instructional skills. 

Method 

Participants 

We contacted regular Dutch primary schools with a high percentage of low-SES 

students by email, to invite them to participate in the project. We decided to approach 

low-SES schools as the Inspectorate of Education had shown that they 

underperformed more frequently (Inspectorate of Education, 2010b), and hence 

required more support. Contacted school leaders and teachers were informed about 

the study design, about what was expected from them, and about the DBDM 

intervention’s content.  

 The grade 4 teachers of 30 primary schools agreed to participate, resulting in a 

total of 39 teachers who took part in the PDP during the school year 2013-2014. In this 

study, 34 teachers (from 26 primary schools) participated as two teachers dropped out 

due to motivational issues, one teacher refused to be recorded, another could not be 

recorded for organizational reasons, and one teacher was excluded as he participated 

in another intensive classroom PDP during the PDP year.  

 The remaining 34 teachers (71% women, 29% men) had an average teaching 

experience of 13 years. Eight teacher pairs (two part-time teachers who taught the 

same classroom) participated together in the PDP. Participating teachers taught a 

grade 4 class with 9-10 year old students, or a multi-grade classroom with grade 4 

students and students from other grades. 

  

Procedure 

This study was based on a short interrupted time series research design as teachers 

were recorded during a mathematics lesson three times before the PDP, and three 
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times after the PDP (Shadish et al., 2002). Generalizability studies have shown that 

multiple lessons (below also referred to as time points) and raters are required to 

achieve a reliable estimate of a teacher’s skills (H. C. Hill, Charalambous, & Kraft, 

2012; Praetorius, Lenske, & Helmke, 2012). The first three recordings were made by 

the end of the school year 2012-2013, and at the start of the school year 2013-2104 

prior to the start of the coaching sessions. The last coaching session was used to make 

one of the after-PDP recordings, the other two lessons were recorded during the last 

month of the school year 2013-2014. It was impossible to record the lessons of three 

teachers in the last month of the PDP year, due to illness and time restrictions. These 

recordings were administered at the start of school year 2014-2015. Due to a variety 

of reasons (e.g., maternity leave) the lessons of five teachers could only be recorded 

either prior to, or after the PDP. Thus, a total of 189 recordings were made, of which 

90 were made prior to the PDP, and 99 after the PDP. In most Dutch primary schools, 

parents provide permission for the recording of any lesson that their child attends at 

the time of enrollment. In this study, the principal decided what kind of additional action 

was required to attain parental permission. Only a few parents did not provide 

permission and their children were not recorded.   

 Teachers were requested to perform a regular mathematics lesson (in which 

instruction was included) rather than to adapt their lesson towards what they thought 

we expected. The lessons were recorded by a rater, by means of the IRIS Connect 

system. This system consists of two iPods that simultaneously record the lesson: one 

iPod is focused on the teacher, the other on the students. The lessons were uploaded 

to a secured online environment, which offered both raters and teachers the possibility 

to review the lessons whenever they liked to do so. 

Raters 

The 189 recordings were rated by three raters who had been trained intensively for 

three days. As part of the training, the first ten observations were rated independently, 

and rater variation was discussed afterwards to accomplish consensus about the 

ratings. As raters could not be appointed as full-time raters, they were allowed to rate 

the recordings according to their own time schedule. A fourth experienced ICALT-

instrument (International Comparative Analysis of Learning and Teaching, the lesson 

observation instrument used in this study) rater also rated all recorded lessons. The 

recordings prior to the start of the PDP, and the recordings after the PDP were scored 
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subsequently by each rater. Each rater first received a list of randomly ordered 

recordings prior to the PDP, and as soon as the post-PDP recordings were available a 

new list with randomly ordered recordings was provided. The sequence of watching 

and scoring the recordings was ordered randomly for each rater, to prevent order-

based bias (Shadish et al., 2002). 

The professional development program 

Teachers followed a DBDM training course which included seven meetings and four 

coaching sessions. During these sessions, they were coached in the classroom on 

how to implement DBDM. The PDP was designed on the basis of five criteria 

considered important for effective professional development by Desimone (2009), and 

Van Veen et al. (2012): active learning, a considerable PDP duration, content focus, 

coherence between the PDP and (school) policy, and collective participation. The 

active participation and learning of teachers during the PDP was promoted in several 

ways, for example teachers analyzed their own classroom data, wrote their own 

instructional plans and provided feedback to peer teachers. As far as the duration of 

the PDP was concerned, meetings were spread over an entire school year and 

included 36 hours of contact time. As a result, teachers had multiple opportunities to 

practice the newly acquired skills. The content of the PDP was closely aligned to the 

grade 4 mathematics curriculum, and focused on daily instructional practice in primary 

schools. The PDP-goal was in line with the policy of the Dutch Inspectorate of 

Education (coherence between the PDP and supra school policy), and with school 

policy as schools were expected to implement DBDM by the government. Finally, 

teachers were divided into five training groups (based on the location of their schools) 

which allowed teachers to discuss problems and solutions, regarding the 

implementation of DBDM, with their peers. The PDP was delivered by a trainer who 

had attained a university Master’s degree, had been a primary school teacher, and was 

experienced in training teachers and schools in DBDM. 

 During the seven meetings, teachers were trained in using data, formulating 

performance and learning goals, and drawing up instructional plans. When Dutch 

teachers administer the standardized test that is used in most primary schools (grade-

level standardized tests are administered twice a year), and enter students’ results into 

the student monitoring system (SMS), they can analyze the results by means of the 

SMS in use by their school. Staman et al. (2014) reported that teachers who are 
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systematically trained in the use of their SMS, significantly improved their ability to use 

the SMS. Therefore such training was included in the PDP described in this study. 

Furthermore, teachers had to design an instructional plan twice (during the second and 

the fifth meeting, when new student progress data became available) which had to 

include, among others, the instruction groups the teachers composed, the performance 

goals set for them, and the planned instructional strategies to accomplish the goals. 

The teacher allocated students to one of the three instruction groups on the basis of 

students’ performance on the standardized test, and additional information about 

students obtained in the classroom: students who only required brief instruction, 

students who required basic instruction, and those students who required extended 

instruction in addition to basic instruction.  

 The implementation of DBDM in the classroom (presenting and evaluating the 

lesson objective, and the use of instruction groups) was strongly emphasized during 

four individual classroom coaching sessions, and during the fourth and the sixth 

meeting. During the fourth and sixth meeting teachers watched a video of their own 

lesson (reduced to approximately 20 minutes of the original lesson), videos of peers, 

and they received and provided peer feedback. During four individual coaching 

sessions each teacher received feedback from the trainer on how (s)he implemented 

DBDM in his/her classroom. After the observed lesson, the trainer and teacher 

discussed the various lesson phases: the introduction, the formulation of the lesson 

goal, the presentation of new subject matter (including differentiating subject matter), 

independent work by students, and the evaluation of the lesson goal. Teachers first 

gave their own opinions on their strengths and weaknesses for each lesson phase. 

Subsequently, the trainer provided his own reflections whilst considering the teacher’s 

zone of proximal development. For example, the PDP was focused on implementing 

the use of instruction groups, a skill that also requires basic teaching skills such as 

classroom management. If the trainer identified classroom management problems, the 

feedback focused on how classroom management could be improved (instead of on 

differentiating instruction based on student progress data). Finally, the teacher and 

trainer discussed how the teacher could improve his/her DBDM skills. Each lesson 

observed by the trainer was recorded, and teachers could watch these lessons again 

online.  

 An overview of the content of each meeting is presented in Table 3.1. 
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Table 3.1 
Content professional development program 

Month  Duration Meeting Content 

September 8 hours Meeting 1 

- The background and meaning of DBDM 
- Explanation CITO-assessments  
- The use and interpretation of SMS-data 
- Analysis and interpretation own data with a SMS 

by means of a protocol 
- Individualized feedback on protocol and the 

interpretation of the analysis results 

September 8 hours Meeting 2 
- Drawing up an instructional plan 
- Formulating SMART goals 
- Individualized feedback on instructional plan 

October 4 hours Meeting 3 

- Dutch national goals for mathematics 
- The mathematics learning progression  
- Instructional models  
- Formulating personal improvement goals 

Coaching session 1 

November 4 hours Meeting 4  

- Observing mastery lessons 
- Observing videotaped lessons in teacher pairs 
- Peer teachers provide feedback on videotaped 

lessons  
- Feedback on how to differentiate instruction in 

the classroom 
Coaching session 2 

February 4 hours Meeting 5 - As in meeting 1 
Coaching session 3 

April 4 hours Meeting 6 - As in meeting 4 
Coaching session 4 

June 4 hours Meeting 7 - As in meeting 1 

 

The lesson observation instrument 

The International Comparative Analysis of Learning and Teaching (ICALT) instrument 

was used to measure the instructional skills of teachers, because it includes various 

DBDM elements of interest, and because it is a validated lesson observation 

instrument matching the Dutch context (Van de Grift, 2007). The ICALT includes 35 

items, each item can be scored on a 4-point Likert scale; predominantly weak (1), 

‘more’ weak than strong (2), more strong than weak (3), and predominantly strong (4).  

 Based on the constructs in the ICALT instrument, the items were divided over 

four scales: Basic teaching skills (11 items, including items related to a safe classroom 

climate, classroom management and student engagement), Clear and activating 
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instruction (13 items), Learning strategies (6 items) and DBDM (5 items). The following 

five ICALT-items were DBDM items: 

1. The teacher clarifies the lesson objectives at the start of the lesson  

2. The teacher evaluates whether the lesson objectives have been achieved at the 

end of the lesson 

3. The teacher adapts instruction to the relevant differences between students 

4. The teacher offers weak performing students extra learning- and instruction time 

5. The teacher adapts the classroom assignments and processing to the relevant 

differences between students 

It proved to be impossible to observe the fifth DBDM item. In Dutch schools it is 

common practice to divide students into three instruction groups. Although teachers 

usually do not explicitly mention differentiation between students in student 

assignments, the textbook assignments are already organized in line with the three 

instruction groups (Inspectorate of Education, 2014): relatively easy assignments for 

students who need additional instruction, relatively hard assignments for students who 

need little instruction, and ‘basic’ assignments for those students who receive basic 

instruction. As students know at which level they have to make assignments, teachers 

do not explicitly mention this in every lesson. Therefore it was impossible to observe 

whether teachers adapted their assignments to relevant student differences, this item 

was therefore excluded from the analyses.  

Analysis 

In this section, a global overview of the analyses will be given. For technical details, 

please refer to Appendix A. The ratings of the observed lessons (referred to as time 

points) were modeled by means of a combination of an item response theory (IRT, 

Lord, 1980) model and a generalizability theory (GT) model (Brennan, 1992; Brennan 

& Johnson, 1995). All 34 teachers were rated by 4 raters using the same 34 items at 

all 6 time points. The analyses focused on four subscales (Basic teaching skills, Clear 

and activating instruction, DBDM, and Learning strategies) and the Total scale. Each 

scale consisted of a number of Likert items with four response categories. An IRT 

model was used to transform the discrete item responses for each scale to continuous 

ratings, that is, to latent variables. Thus, continuous scale ratings were available for 

each combination of a teacher, scale, rater, and time point. Using an analysis of 
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variance model (more specifically, a GT model), these scale ratings were decomposed 

into main effects of teachers, time points, raters, and all three interaction effects. All 

these components were random effects. Although the combined IRT and GT model 

was estimated in a Bayesian framework (technical details are provided in Appendix A), 

traditional terminology (standard errors, significance, confidence intervals) will be used 

to report the results here. The first analyses were meant to calculate the reliability of 

the raters. Next, the effects of the intervention were estimated. Besides the formal 

hypothesis testing using the combined IRT and GT model, exploratory analyses were 

performed to investigate how the PDP had affected the instructional skills of 

distinguished groups of teachers. Therefore, on the basis of the teacher-time effect on 

the Basic skills scale, prior to the intervention, a distinction was made between 

teachers who performed, below average, average, or above average. Teachers thus 

were divided into three groups. The nine teachers with the lowest teacher-time effect 

were placed in the below average performing group, the next eleven teachers in the 

average performing group, and the nine teachers with the highest teacher-time effect 

formed the above average performing group. As mentioned the ‘participants’ section, 

for five teachers either some recordings prior to, or after the PDP were not available. 

These teachers were not included in this part of the analysis. By grouping teachers, it 

became possible to explore in greater depth how different groups of teachers 

developed their instructional skills during the PDP (as opposed to describing on 

average, non-differentiated teacher development). The researchers were aware that 

grouping teachers this way represents relative below average, relative average, and 

relative above average performing teachers, as the entire group of teachers 

participating in this PDP is the reference category. It was decided to group teachers 

based on their teacher effect on the Basic skills scale as estimated prior to the PDP as 

it was assumed that the basic skills are a prerequisite to developing more advanced 

teaching skills. A distinction on the basis of these skills was expected to provide the 

most insight into whether various groups of teachers developed differently during the 

PDP or not.  

Results 

Results are presented for each of the five scales: the Basic skills, Clear and activating 

instruction, DBDM, Learning strategies as well as for the Total scale. First, the results 

of the estimation of the variance components is presented, next the effect over time 
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together with the PDP-effect are presented for each of the scales. This is followed by 

a description for the three groups of teachers we distinguish between per scale to 

explore whether teachers developed differently with respect to the various teaching 

skills. 

 The results of the estimation of the variance components and the rater reliability 

are presented in Table 3.2. The ‘Var’ columns in Table 3.2 present the estimates of the 

variance components, whereas the ‘Se’ columns provide the standard errors. The 

variance component for teachers was set to 1.00 to identify the rating scale. That is, 

the rating scale is a latent variable with an arbitrary mean and variance, and these two 

needed to be fixed to allow for meaningful statistical analyses. The columns labeled 

‘%’ provide the percentages of variance each component explains relative to the 

scale’s total variance. From Table 3.2 it can be concluded that for the Clear and 

activating instruction scale, the DBDM scale, the Learning strategies scale, and the 

Total scale, teachers explained most of the variance: between 35 and 38 percent of 

the variance. For these scales, the time points formed the second largest variance 

component. The largest variance component for the Basic skills scale was formed by 

the time points (34%), teachers explain a bit less variance here (33%). This was an 

interesting finding, as Praetorius et al. (2014) found that classroom management was 

more stable across lessons than teacher skills related to cognitive activation. 

Differences between raters only accounted for a small percentage of variance (ranging 

from 6% to 8%), although rater effects were also present in some of the interaction 

effects. The relative agreement among teachers was high, meaning that raters 

predominantly agreed upon the ranking of teachers. 



 
  

Table 3.2 
Estimation of variance components, the percentage of explained variance, and the rater reliability for each of the scales 

 Basic skills Clear and activating 
instruction 

DBDM Learning strategies Total 

 Var Se % Var Se % Var Se % Var Se % Var Se % 
Teachers  1.00 0.00 32.51 1.00 0.00 34.83 1.00 0.00 35.57 1.00 0.00 37.85 1.00 0.00 37.27 
Raters  0.21 0.04 6.86 0.22 0.05 7.64 0.21 0.04 7.37 0.25 0.05 9.48 0.21 0.05 7.99 
Time  1.04 0.83 33.91 0.73 0.63 25.53 0.61 0.39 21.79 0.45 0.32 17.21 0.62 0.47 23.02 
Teachers x Raters  0.18 0.03 5.78 0.19 0.03 6.52 0.16 0.03 5.67 0.17 0.03 6.46 0.17 0.03 6.36 

Teachers x Time  0.21 0.03 6.85 0.19 0.03 6.49 0.43 0.08 15.17 0.20 0.03 7.72 0.19 0.03 7.11 
Raters x Time  0.17 0.03 5.52 0.18 0.03 6.25 0.22 0.08 7.97 0.19 0.04 7.32 0.18 0.03 6.56 
Error  0.26 0.04 8.56 0.37 0.05 12.74 0.18 0.03 6.47 0.37 0.06 13.95 0.31 0.04 11.68 
 ρ Se  ρ Se  ρ Se  ρ Se  ρ Se  
Rater Reliability  0.92 0.01  0.91 0.01  0.89 0.01  0.92 0.01  0.92 0.01  

Note. Time stands for time point, Var for variance component and Se for standard error. 
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Overall professional development program effect 

In Table 3.3 the effect over time as well as the overall PDP-effect (the difference 

between time point 1 until 3, and time point 4 until 6) are presented for each scale, 

and it is also indicated whether the PDP-effect could be interpreted as significant or 

not. 

 

Table 3.3 
The effect over time, specified per time point, and the PDP-effect for each scale 

 Basic skills 
Clear and 
activating 
instruction 

DBDM 
Learning 
strategies Total 

 Mean Se Mean Se Mean Se Mean Se Mean Se 
Time 1 0.98 0.37 0.61 0.38 -0.18 0.37 -0.31 0.30 0.56 0.34 
Time 2 0.70 0.36 0.50 0.37 -0.65 0.35 -0.68 0.32 0.36 0.32 
Time 3 0.91 0.38 0.63 0.38 -0.25 0.37 -0.44 0.30 0.55 0.33 
Time 4 1.02 0.37 0.76 0.38 0.54 0.38 -0.41 0.31 0.65 0.34 
Time 5 1.05 0.36 0.84 0.38 0.67 0.39 -0.23 0.30 0.75 0.34 
Time 6 1.05 0.38 0.82 0.38 0.90 0.38 -0.32 0.32 0.74 0.33 
PDP-effect 0.17 0.18 0.22 0.18 1.06** 0.23 0.15 0.18 0.22 0.17 

Note. Time stands for time point. 
**p < .05. 

 

The columns in Table 3.3 labeled ‘Mean’ provide the means of the scale scores over 

time just as the mean PDP-effect. The PDP-effect is the difference between the 

average scale score before and after the treatment. The columns labeled ‘Se’ present 

the standard errors. Table 3.3 shows a positive PDP-effect for each of the scales. That 

is, the effect over time was lower for each of the scales for time points 1, 2 and 3, than 

the effect for time points 4, 5 and 6. Though, considering its standard error, the PDP-

effect is only significant for the DBDM scale, which implies that the PDP positively 

affected teachers’ skills for DBDM. The PDP-effect for the Learning strategies scale is 

the lowest of all scales. However, the PDP-effects do not differ remarkably from each 

other. This implies that, apart from the DBDM scale, the PDP had a similar effect on 

the instructional skills of the teachers for the scales used. When comparing the scales 

on the basis of the effect of time, both prior to and after the PDP the effect of time 

proved to be strongest for the basic skills. This implies that, on average, the teachers 

studied mastered these skills better than the skills measured by means of the other 

scales. Furthermore, a clear ranking was visible: the effects for the Clear and activating 

instruction scale were the second highest, followed by the DBDM scale, while the effect 

over time was lowest (even negative) for the Learning strategies scale. After the PDP 
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this ranking is less apparent as the effect of time for the Clear and activating instruction 

scale was similar to the effect of time for the DBDM scale.  

 

Professional development program effect per scale 

In the following section, we describe, per scale, how the PDP impacted the 

instructional skills of teachers across the groups we distinguished between. This is an 

exploration of our data, meaning that we describe patterns on the basis of the data 

and that the conclusions are not based on statistical tests.  

 

Basic skills scale 

In Table 3.4 the teacher-time effect on the Basic skills scale is presented for each 

teacher prior to and after the PDP. Teachers were divided into three groups (below 

average, average, and above average performing teachers); the teacher-time effects 

are ranked from the lowest to the highest teacher-time effect, as estimated prior to the 

PDP. It was expected that teachers who performed below average on the basic skills 

prior to the PDP would show most improvement in their basic skills.  

 The columns ‘Mean’ represent the estimated scale scores of the teachers prior 

to and after the intervention. The columns labeled ‘Se’ give the standard errors. Table 

3.4 shows that teachers placed in the below average group for basic skills, would still 

be placed in this group after the PDP. The teacher-time effects in the below average 

group after the PDP are even lower than the lowest effect in the average group prior 

to the PDP. This implies that teachers in the below average group did not show growth 

in their basic skills. In contrast, some of the teachers in the average and above average 

performance groups would have switched places on the basis of their after-PDP-effect. 

Thus, not all teachers profited to the same extent from the intervention regarding basic 

skills. A graphical representation of Table 3.4 is presented in Figure 3.1.  

   



 
 

Table 3.4 
The teacher-time effect of each teacher on the Basic skills scale prior to and after the PDP divided over below average, average and 

above average performing groups of teachers 

 Below average Average Above average 
 Prior After Prior After Prior After 
 Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se 
Teacher 1 -0.98 0.36 -0.28 0.36 0.85 0.37 1.24 0.37 1.73 0.38 1.40 0.37 
Teacher 2 -0.21 0.36 0.01 0.36 0.92 0.37 1.13 0.37 1.88 0.38 2.44 0.39 
Teacher 3 0.16 0.37 0.55 0.37 0.99 0.37 1.21 0.38 1.89 0.38 1.76 0.38 
Teacher 4 0.19 0.36 0.33 0.37 1.08 0.37 0.77 0.37 1.91 0.38 2.25 0.40 
Teacher 5 0.26 0.36 0.60 0.36 1.46 0.37 1.74 0.37 2.03 0.38 2.57 0.39 
Teacher 6 0.30 0.36 -0.02 0.37 1.48 0.37 1.56 0.38 2.26 0.39 2.35 0.40 
Teacher 7 0.34 0.36 0.72 0.37 1.48 0.38 1.37 0.38 2.51 0.39 2.40 0.39 
Teacher 8 0.34 0.37 0.14 0.38 1.58 0.37 1.45 0.37 2.77 0.40 3.17 0.41 
Teacher 9 0.44 0.36 0.59 0.36 1.69 0.39 2.49 0.40 2.77 0.39 2.39 0.38 
Teacher 10     1.69 0.39 2.22 0.39     
Teacher 11     1.71 0.37 2.36 0.39     

 

Figure 3.1. Mean teacher-time effects on the Basic scale prior to and after participation in the PDP. 
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Figure 3.1 shows that the PDP had a strong positive effect on the basic skills of only the 

poorest performing teacher in the below average group, while in both other groups more 

teachers with a strong positive PDP-effect were found. However, these differences do not 

seem to follow a consistent pattern, implying that the PDP did not have effects on the basic 

skills of the below average, average and above average performing teachers. Thus, the 

expectation that the teachers that performed below average would show the most growth 

across the basic skills, was not confirmed by the data (Figure 3.1 and Table 3.4). 

 

Clear and activating instruction scale 

In Table 3.5 we present the teacher-time effect of each teacher (specified for prior to, and 

after the PDP) for the Clear and activating instruction scale. Teachers remained in the same 

group as specified in the previous section, however within each group teacher-time effects 

are ranked from the lowest through the highest teacher-time effect, as estimated prior to the 

PDP. Therefore, ‘teacher 1’ in each of the three groups in Table 3.5 could represent a different 

teacher than ‘teacher 1’ in Table 3.4.  

 Table 3.5 shows that if teachers would have been grouped on the basis of their clear 

and activating instruction skills effect (instead of on the basis of their effect on the basic skills), 

eight out of nine teachers in the below average group would have remained in the same 

group. This is different from the teachers in the average group and the above average group. 

In total four teachers would have changed groups. This implies that those teachers, who prior 

to the PDP mastered the basic skills the least, also mastered the clear and activating 

instruction skills the least after the intervention. On the other hand, teachers marked as 

‘average’, or ‘above average’ on the basic skills show a less consistent pattern. To explore 

whether the three groups show different growth patterns, a graphical representation of the 

findings is presented in Figure 3.2.  

 Figure 3.2 shows that, except for a single teacher, teachers in the below average 

performing group remain stable on their clear and activating instruction skills. In contrast, 

some teachers in the average and above average performing groups showed growth in these 

instruction skills, while a few teachers deteriorated or remained stable.  



 

Table 3.5 
The teacher-time effect of each teacher on the Clear and activating instruction scale prior to and after the PDP divided over below 

average, average and above average performing groups of teachers 

 Below average Average Above average 
 Prior After Prior After Prior After 

 Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se 
Teacher 1 -0.68 0.38 -0.15 0.38 0.35 0.38 0.45 0.38 1.25 0.39 1.39 0.40 
Teacher 2 -0.16 0.37 -0.02 0.37 0.66 0.37 0.96 0.38 1.38 0.38 1.93 0.39 
Teacher 3 -0.10 0.38 0.15 0.38 0.70 0.38 1.08 0.39 1.43 0.38 1.72 0.38 
Teacher 4 0.16 0.39 0.43 0.39 0.75 0.37 0.96 0.38 1.57 0.39 1.91 0.39 
Teacher 5 0.20 0.38 0.07 0.38 0.82 0.38 0.90 0.39 1.61 0.39 1.94 0.40 
Teacher 6 0.21 0.38 0.26 0.39 1.01 0.39 0.74 0.38 1.81 0.39 2.63 0.41 
Teacher 7 0.30 0.38 0.60 0.37 1.19 0.39 1.89 0.39 1.85 0.38 1.78 0.39 
Teacher 8 0.37 0.38 0.67 0.38 1.25 0.39 1.17 0.39 1.95 0.39 1.65 0.39 
Teacher 9 0.49 0.38 0.58 0.39 1.42 0.39 2.21 0.39 1.98 0.39 2.41 0.40 
Teacher 10     1.63 0.40 1.66 0.40     
Teacher 11     1.66 0.38 1.94 0.39     

 

 

Figure 3.2. Mean teacher-time effects on the Clear and activating instruction scale prior to and after participation in the PDP.  



 

Table 3.6 
The teacher-time effect of each teacher on the DBDM scale prior to and after the PDP divided over the below average, average and 

above average performing groups of teachers 

 Below average Average Above average 
 Prior After Prior After Prior After 

 Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se 
Teacher 1 -1.40 0.41 -0.36 0.41 -1.21 0.41 0.99 0.45 -1.24 0.42 1.01 0.45 
Teacher 2 -1.31 0.41 0.58 0.44 -1.04 0.41 0.38 0.43 -1.09 0.42 0.95 0.46 
Teacher 3 -1.14 0.42 0.13 0.43 -0.81 0.41 0.98 0.44 -0.65 0.41 0.70 0.42 
Teacher 4 -0.98 0.40 0.96 0.44 -0.78 0.40 1.37 0.44 -0.49 0.39 1.35 0.45 
Teacher 5 -0.79 0.39 0.15 0.40 -0.51 0.40 0.53 0.41 -0.39 0.39 0.44 0.41 
Teacher 6 -0.55 0.38 0.07 0.41 -0.24 0.40 1.09 0.44 0.63 0.42 1.26 0.45 
Teacher 7 -0.50 0.39 0.25 0.39 -0.11 0.40 0.40 0.43 0.86 0.41 2.00 0.45 
Teacher 8 -0.42 0.42 0.12 0.44 0.26 0.39 0.50 0.44 1.27 0.44 1.14 0.43 
Teacher 9 -0.22 0.39 0.55 0.43 1.13 0.42 1.08 0.43 1.50 0.41 2.01 0.47 
Teacher 10     1.42 0.43 1.58 0.44     
Teacher 11     1.61 0.43 2.55 0.48     

 

Figure 3.3. Mean teacher-time effects on the DBDM scale prior to and after participating in the PDP. 
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DBDM scale 

From Table 3.3 we concluded that the PDP positively impacted teachers’ DBDM skills. 

In this section, we explore whether teachers who showed below average, average and 

above average basic skills prior to the PDP, responded differently to the PDP in terms 

of their DBDM skills. In Table 3.6 teachers’ scale scores for DBDM prior to and after 

the PDP are presented. 

 Table 3.6 shows that, in contrast to the results in Tables 3.4 and 3.5, teachers 

who performed below average in general are not the teachers who would be placed in 

the below average group on the basis of their DBDM skills prior to the PDP. Even 

teachers 1 and 2 from the above average group would be placed in the below average 

group. However, none of the below average performing teachers would have been 

placed in the above average group on the basis of their DBDM skills prior to the PDP. 

This indicates that there was not necessarily a relation between basic, and clear and 

activating instruction skills and whether teachers discussed and evaluated the lesson 

goal, and adapted to a greater extent their instruction to students’ needs. A graphical 

representation of Table 3.6 is provided in Figure 3.3. 

 In comparison to Figures 3.1 and 3.2, Figure 3.3 shows that a considerable 

number of teachers exhibited high gains in DBDM skills, across all three groups. 

Moreover, it shows that teachers who were placed in the below average group also 

showed a gain in their DBDM skills. The assumption that teachers who do not fully 

master the basic skills cannot acquire DBDM skills, could therefore not be confirmed. 

Teachers with the lowest basic effect prior to the intervention also showed a great 

improvement in their DBDM skills.  

Learning strategies scale 

The teacher-time effects for learning strategies skills are presented in Table 3.7. As 

learning strategies were assumed to be more advanced teaching skills, we expected 

that above average performing teachers would show the greatest gain for the Learning 

strategies scale. 



 

Table 3.7 
The teacher-time effect of each teacher on the Learning strategies scale prior to and after the PDP divided over below average, 

average and above average performing groups of teachers 

 Below average Average Above average 
 Prior After Prior After Prior After 

 Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se 
Teacher 1 -1.89 0.41 -1.09 0.39 -1.21 0.39 -1.04 0.39 -0.44 0.37 -0.15 0.36 
Teacher 2 -1.47 0.40 -1.47 0.40 -1.01 0.39 -0.82 0.38 -0.32 0.36 -0.07 0.36 
Teacher 3 -1.25 0.39 -1.14 0.39 -0.92 0.39 -0.97 0.38 -0.25 0.37 0.21 0.37 
Teacher 4 -1.17 0.39 -1.06 0.38 -0.56 0.38 -0.31 0.38 -0.24 0.38 0.30 0.37 
Teacher 5 -1.36 0.39 -1.16 0.40 -0.51 0.38 -0.41 0.38 -0.19 0.38 -0.26 0.37 
Teacher 6 -1.02 0.39 -1.08 0.39 -0.50 0.38 -0.48 0.38 0.05 0.37 0.14 0.37 
Teacher 7 -0.81 0.38 -0.76 0.38 -0.33 0.37 -0.55 0.37 0.11 0.37 0.31 0.36 
Teacher 8 -0.77 0.38 -0.97 0.38 -0.18 0.37 0.33 0.37 0.18 0.38 0.85 0.38 
Teacher 9 -0.54 0.38 -0.39 0.37 -0.16 0.37 0.33 0.38 0.33 0.37 0.21 0.37 
Teacher 10     -0.04 0.37 -0.09 0.37     
Teacher 11     0.12 0.37 0.01 0.37     

 

Figure 3.4. Mean teacher-time effects on the Learning strategies scale prior to and after participating in the PDP. 
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In line with the findings in Table 3.6, Table 3.7 also shows that the grouping on the 

basis of the basic teaching skills is not in line with the grouping that would have been 

made on the basis of the learning strategies skills. A graphical representation of Table 

3.7 is provided in Figure 3.4.  

 Figure 3.4 shows that only a few teachers exhibited either a gain or decay in 

their learning strategies skills. Moreover, there were no clear differences between the 

three groups. As most teachers remained stable, the PDP apparently did not have 

much impact on teachers’ learning strategies teaching skills.  

Total scale 

Finally, we explored the effects of the PDP on the Total scale which included all 

teaching skills measured. The teachers’ scale scores prior to and after the intervention 

are presented in Table 3.8. 

 Table 3.8 presents that, similar to what was found for the clear and activating 

instruction skills, all teachers in the below average performing group would have been 

placed in this group on the basis of both their prior to, and after PDP-effects. Two 

teachers in the average and above average performing groups would not have been 

in the same group. Apparently, a teacher’s overall performance is more in line with the 

Basic and Clear and activating instruction scales, than to the Learning strategies and 

the DBDM scales. A graphical representation of the findings is presented in Figure 3.5. 

 Figure 3.5 is comparable to Figure 3.2, showing that below average performing 

teachers do not seem to profit as much from the PDP as some of the average and 

above average performing teachers do. 



 

Table 3.8 
The teacher-time effect of each teacher on the Total scale prior to and after the PDP divided over below average, average and above 

average performing groups of teachers 

 Below average Average Above average 
 Prior After Prior After Prior After 

 Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se 
Teacher 1 -0.92 0.35 -0.27 0.37 0.43 0.36 0.58 0.37 1.27 0.37 1.92 0.38 
Teacher 2 -0.15 0.35 0.15 0.36 0.54 0.36 0.91 0.37 1.34 0.37 1.23 0.37 
Teacher 3 -0.11 0.35 0.01 0.36 0.70 0.36 0.87 0.37 1.44 0.37 1.86 0.38 
Teacher 4 -0.09 0.35 -0.05 0.36 0.79 0.36 1.12 0.37 1.56 0.37 1.81 0.38 
Teacher 5 -0.02 0.35 0.22 0.36 0.81 0.36 0.89 0.36 1.61 0.37 2.44 0.39 
Teacher 6 0.02 0.35 0.40 0.36 0.87 0.36 0.56 0.37 1.75 0.37 1.91 0.38 
Teacher 7 0.08 0.36 -0.12 0.36 1.17 0.36 1.88 0.37 1.76 0.37 1.48 0.37 
Teacher 8 0.19 0.35 0.57 0.36 1.23 0.37 2.14 0.39 2.10 0.38 1.90 0.38 
Teacher 9 0.31 0.36 0.41 0.36 1.25 0.36 1.10 0.37 2.12 0.38 2.52 0.38 
Teacher 10     1.40 0.37 1.42 0.37     
Teacher 11     1.53 0.37 1.91 0.38     

 

Figure 3.5. Mean teacher-time effects on the Total scale prior to and after participating in the PDP. 
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Conclusion and discussion 

Studies into the effects of DBDM have shown that increased access to high level 

student achievement data is not sufficient for simply improving student achievement 

(Kaufman et al., 2014). Additional support for the implementation of DBDM seems to 

be required, especially at the classroom level. Support is needed so that teachers may 

become more capable at using student performance data to adapt instruction in line 

with the needs of students (Marsh, 2012). In addition to this, quality research is 

required to gain more insight into how DBDM can be promoted successfully (Spillane, 

2012).  

 

Strengths and limitations 

This study incorporates the evaluation of the impact of intensive support for teachers 

during the implementation of DBDM, and contributes to DBDM research by providing 

detailed insight into the development of teachers’ instructional skills during a DBDM 

intervention. The use of a short interrupted time series design in combination with the 

rating of six recorded lessons per teacher, rated by four raters, is rare (Gitomer & Bell, 

2013). This design provides a strong basis for the evaluation of the impact of a DBDM 

intervention on teachers’ instructional skills. Moreover, this study made use of complex 

Bayesian Item Response Theory analyses in combination with a generalizability 

model. The combined model supported the proper separation of all effects, including 

the intervention effect, the rater effect and its’ reliability.  

 There were also some limitations to this study. It was impossible to do the labor-

intensive measurements in a control group of teachers. Therefore it cannot be 

concluded with certainty that participation in the PDP caused the effects found on 

teachers’ instructional skills. However, only significant intervention effects were found 

for DBDM skills, the skills which were the central focus of the PDP. The instructional 

skills measured by means of the other scales remained relatively stable during the 

course of the PDP. Thus, a natural learning effect is unlikely to have occurred.   

 We decided to work with four, not fully independent, raters instead of with one, 

or two fully independent raters as a number of studies have shown that the addition of 

extra raters results in more reliable estimates (H. C. Hill et al., 2012; Praetorius et al., 

2012). Due to time restrictions it could not be avoided that the raters in this study were 

aware of whether lessons had been recorded prior to, or after participating in the PDP. 

Two raters were strongly involved in both the design of the PDP, and, although this did 
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not apply to the other two raters, those other raters were aware of the PDP content. 

This may have biased the raters, but it was impossible to appoint four independent 

raters due to limited resources. Table 3.2 shows that the relative agreement among 

raters is high, and that the variance accounted for by raters can be interpreted as low. 

This implies that the raters agreed in their rankings of teachers. Moreover, the rater 

effect was included in the model to ensure that the other effects (e.g., the effect over 

time) were estimated reliably.  

 

Findings 

The main finding of this study is that Dutch primary school teachers, in response to an 

intensive DBDM professional development program, proved to be capable of 

‘significantly’ improving their DBDM relevant teaching skills. They improved in their use 

of instruction groups, and learned to present and evaluate lesson objectives. This 

empirical and unprecedented finding is important for the promotion of DBDM. 

 Our second core finding is that teachers’ initial basic teaching skills were not 

related to the extent to which teachers were able to develop their DBDM skills. This 

result was not in line with our initial expectations, but is promising for the promotion of 

DBDM. The assumption was that teachers who struggle with the basic teaching skills 

would not yet be ready to learn the more advanced teaching skills (Kyriakides et al., 

2009; Van de Grift, 2007), as this is beyond their zone of proximal development. It 

could be that the teachers involved in our study did not struggle severely with basic 

teaching skills, as ‘below average performance’ was relative to the other teachers in 

this study. This does not mean that these teachers did not master the basic teaching 

skills at all. Moreover, according to the Inspectorate of Education (2014) more than 

90% of Dutch teachers master the basic teaching skills. In other words, the teachers 

in this study may have been ‘too good’ to test this specific assumption. On the other 

hand, the teachers in this study clearly differ from each other in the extent to which 

they master the basic teaching skills (see for example Table 3.4 and Figure 3.1). 

Moreover, the below average performing group of teachers did not seem to show as 

much progress on the Clear and activating instruction scale, and the Total scale as the 

other teachers did. Van der Steeg and Gerritsen (2013b) also found that weak 

performing teachers required more coaching than strong performing teachers to 

achieve instructional growth.  
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 We also measured whether the teachers presented and evaluated the lesson 

goal, together with the two differentiation items. Both aspects, using lesson goals and 

differentiated instruction, relate more to the organizational side of differentiation than 

to the advanced skills for differentiating instruction. Deunk, Doolaard, Smale-Jacobse, 

and Bosker (2015) rightly argue that differentiation is more than placing students in 

groups, it also requires that the content of the instruction matches students’ 

instructional needs.  

 In sum, this study has shown that Dutch primary school teachers are able to 

work in a more goal-oriented fashion, and with instruction groups within the classroom. 

In future research it would be good to place more focus on how teachers can be 

supported in differentiating the content of their instruction.  

 

Future research 

Both solid professional development trajectories for teachers and lesson observations 

are expensive and time consuming (Desimone, 2009; Goe, Bell, & Little, 2008). 

Reviews of professional development programs however have shown that lengthy, 

well-designed PDP’s are required to have an impact on teachers and on student 

achievement (Desimone, 2009; Van Veen et al., 2012). It is not strictly necessary to 

use lesson observations to determine the effects of a PDP on teaching behavior. 

Teacher student ratings and teacher logs are much less expensive and time 

consuming (De Jong & Westerhof, 2001; Rowan, Jacob, & Correnti, 2009). However, 

it is unsure whether instructional differentiation can be fully assessed by means of 

these alternatives, as such, lesson observations might be the most suitable tool for 

evaluating the implementation of DBDM. Self-report data may be susceptible to 

socially desirable responses (Gitomer & Bell, 2013; Goe et al., 2008), and students 

might not be able to observe all aspects of instruction validly (e.g., whether the teacher 

differs his/her instructional strategy adequately). Therefore, to obtain additional insight 

into whether teachers are able to implement DBDM, including lesson observations in 

a control group, independent raters and a more in depth analysis of differentiation is 

recommended. Examples of important elements of differentiation that should be 

investigated in future studies are the pace of the instruction (Tomlinson et al., 2003), 

the materials used by teachers (Tomlinson et al., 2003) and the instructional strategies 

used for different groups of students (Deunk et al., 2015).  

 Another important topic that could not be addressed in this study, is whether 
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teachers who implemented DBDM also achieve higher student gains. Lockwood et al. 

(2010) found a positive relationship between coaching, the implementation of DBDM 

and student achievement. The study of Lockwood et al. (2010) was done in a different 

setting, focused on a different subject, and the coach provided less guidance in the 

classroom. As described in chapter 5, positive effects of the PDP evaluated in this 

study were found for students in the extended instruction group. In future research we 

would like to investigate the relationship between DBDM skill growth among teachers, 

and student achievement.  
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Introduction 

Students form experiences with their teacher over numerous hours throughout the 

school year, and know best whether they understand the instruction they receive. 

Therefore, students can provide valuable information on what is happening in the 

classroom. Classroom observations offer information on the nature of only one or few 

lessons, and calculating teachers’ valued-added (in terms of how much they add to 

student performance) does not tell us much about the characteristics of the lessons 

taught by a teacher (De Jong & Westerhof, 2001; Fauth et al., 2014; Ferguson & 

Danielson, 2014; Peterson, Wahlquist, & Bone, 2000). Students may thus be an 

important source of information for the features and qualities of their teachers 

(Ferguson & Danielson, 2014; Peterson et al., 2000). Notably, student perceptions are 

rarely used in primary education for collecting information about how (well) teachers 

teach (Hamre & Pianta, 2010; Kyriakides, 2005).  

 A possible explanation for the limited use of student perceptions in primary 

schools may be that researchers question the validity of those perceptions (De Jong & 

Westerhof, 2001; Fauth et al., 2014; Kyriakides, 2005). However, recent studies 

showed that student perceptions can be reliable and valid for formative, as well as 

research purposes (Burniske & Meibaum, 2012; Fauth et al., 2014; Kyriakides, 2005).  

 In the large scale Measures of Effective Teaching (MET) project, it was found 

that student perceptions were stable over time, that student perceptions of two 

classrooms regarding the same teacher correlated strongly with each other, and also 

that student perceptions were positively related to teachers’ value-added scores 

(Cantrell & Kane, 2013; Kane, McCaffrey, & Staiger, 2010). Student perceptions 

therefore seem ideally suited for the evaluation of professional development 

interventions. They might be especially important as the degree to which modified 

teacher behavior results in improved student achievement, might strongly depend on 

the perception of a student. After all, the way a student interprets, perceives, and 

processes instruction determines to a great extent how much a student learns (Shuell, 

1996).  

 In data-based decision making (DBDM) interventions it might be especially 

relevant to evaluate how students perceive their teacher. In such interventions, 

teachers are supported, for example by classroom coaches, to provide instruction that 

matches the needs of students. Supporting teachers in DBDM interventions in the 

classroom has recently become more common (Marsh et al., 2010; Slavin et al., 2013; 
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Van Geel, Keuning, Fox, & Visscher, 2016), as solely only improving teachers’ data-

analysis skills proved ineffective (e.g., Slavin et al., 2013). Whether coaching 

interventions actually result in instruction that is better aligned with the needs of 

students has rarely been studied by means of student perceptions.  

 Using a randomized controlled trial, this study examined the impact of a 

coaching-based DBDM intervention on the way grade 4 students perceive their 

teacher. By doing so, this study contributes to both DBDM research and student 

perception research. Most student perception research is correlational (Hamre & 

Pianta, 2010); here we used a research design allowing for causal inferences. 

Moreover, this study provides insight into the development of teachers as a result of a 

DBDM intervention, which is an important topic in DBDM research (Marsh, 2012). To 

promote the implementation of DBDM in the classroom, the intervention included 

intensive teacher support, alternating between general meetings for groups of 

teachers, and coaching sessions during which teachers were coached individually in 

implementing DBDM in their lessons. The following research question is answered in 

this study: 

What is the effect of a DBDM intervention on the way students perceive their teachers’ 

teaching quality? 

 

Theoretical framework 

To answer the research question, we will first describe what DBDM at the classroom 

level entails and which instructional skills related to DBDM in the classroom can be 

observed by students. This is followed by an overview of student perception research, 

including a discussion of the validity questions that need to be addressed.  

 

Data-based decision making in the classroom 

Dunn et al. (2013a) define DBDM at the classroom level as “the identification of 

patterns of performance that unveil students’ strengths and weaknesses relative to 

students’ learning goals, as well as the selection and planning of instructional 

strategies and interventions to facilitate student achievement of learning goals” (p. 

225). Keuning et al. (in press) decomposed DBDM into four components: 1. analyzing 

and interpreting data, 2. setting learning and performance goals for each student, 3. 

determining an instructional strategy to accomplish these goals, and, 4. executing the 
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planned instructional strategies in the classroom. These components are shown in 

Figure 4.1. 

 

 

Figure 4.1. Four components of the Dutch DBDM model (Keuning et al., in press) 

 

The first three components in Figure 4.1 involve activities that are important 

prerequisites for the successful implementation of DBDM in the classroom. Teachers 

first have to analyze and interpret data, which informs them about the abilities of their 

students (Ikemoto & Marsh, 2007; Lai & Schildkamp, 2013). Secondly, it is considered 

important to set SMART (Specific, Measurable, Attainable, Realistic and Time-bound), 

and challenging goals on the basis of the analyzed data, as setting goals can improve 

performance substantially (Locke & Latham, 2002; Visscher & Ehren, 2011). Thirdly, 

teachers are supposed to formulate instructional strategies aimed at accomplishing the 

goals set. The planning of differentiated instruction for weak and strong performing 

students (Roy et al., 2013; Tobin & McInnes, 2008), in addition to whole classroom 

instruction (Van de Grift, 2007), is an important prerequisite for effective differentiation 

in the classroom (Tomlinson et al., 2003). In Dutch primary schools, for instance, 

teachers usually work with three instruction groups - a shortened instruction group 

(generally for the brightest students), a basic instruction group, and an extended 

instruction group (generally for the most slowly progressing students).  

 The first three steps of Figure 4.1 are not performed in the classroom, and 

therefore may not directly impact how students perceive their teacher. In contrast, the 

fourth step encourages teachers to provide instruction that is tailored to students’ 

needs, and that they work in a goal-oriented way. This requires differentiation skills 

(Mandinach & Gummer, 2013), however, these are not mastered by all teachers (Roy 

et al., 2013; Tobin & McInnes, 2008). It has been shown that even though teachers in 

the Netherlands define instruction groups on paper, quite often, they do not manage to 
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work accordingly in the classroom (Inspectorate of Education, 2014). Moreover, in line 

with a goal-oriented working style in the classroom, teachers are encouraged, to 

present and evaluate lesson goals to/with students during regular mathematics lessons 

(Van de Grift, 2014). 

 

Instructional practices required for DBDM 

Teaching in a data-based way does not only involve differentiation in the classroom, 

and presenting and evaluating the lesson goal, but also involves that teachers master 

the more general teaching practices necessary for student learning and motivation 

(Kyriakides et al., 2013; Van de Grift et al., 2011). Three teaching dimensions are 

considered fundamental to teaching here: providing a supportive classroom climate, 

managing a task-oriented classroom (due to good classroom management), and 

activating students cognitively (Fauth et al., 2014; Klieme et al., 2009; Pianta & Hamre, 

2009; Praetorius et al., 2014). The latter involves the construction of knowledge by 

challenging the students to explore concepts, ideas and prior knowledge (Fauth et al., 

2014; Klieme et al., 2009). Clear instruction is another important aspect of this teaching 

dimension. These three teaching dimensions are based on an extensive literature 

review, and are also included in student perception instruments such as: the Tripod 

7Cs instrument (Ferguson & Danielson, 2014), and the instruments used by Van der 

Lans, Van de Grift, and Van Veen (2015), and Fauth et al. (2014).  

 In this study, we focused on these three basic teaching dimensions, and added 

goal-orientation in the classroom as it is also a central aspect of DBDM. Although 

differentiation is an important element of DBDM, students might not be able to observe 

accurately whether a teacher uses different instructional strategies for different (groups 

of) students. Possibly, this is reflected in the way different (groups of) students perceive 

their instruction, for example, how low, average performing, and high performing 

students experience and understand their instruction, and how much they feel 

challenged during the lessons.  

 

Student perceptions of teaching quality 

As already mentioned in the introduction, students may be a valuable source of 

information on teachers’ teaching quality because their views form over multiple 

lessons (De Jong & Westerhof, 2001). Moreover, student perceptions are cost efficient 

as multiple raters (e.g., 20 – 30 students) all provide their opinion at a moment in time; 
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hence, no further rating occasions are required which also reduces rater bias (De Jong 

& Westerhof, 2001; Goe et al., 2008; Kyriakides, 2005). Next to these advantages, 

however, several issues regarding the use of student perceptions in primary education 

are described in the literature. Such issues relate to discriminant validity (Fauth et al., 

2014; Kyriakides, 2005; Wagner, Göllner, Helmke, Trautwein, & Lüdtke, 2013), and 

the question whether student perceptions are influenced by external factors, such as 

gender (Fraser, 2012). 

 

Discriminant validity 

Two types of discriminant validity with respect to student perceptions are especially 

subjected to debate: whether students are able to distinguish between several teaching 

quality constructs and whether student perceptions are confounded by teacher 

popularity (Fauth et al., 2014; Greenwald, 1997). The concern is that popular teachers 

receive higher student perception scores than non-popular teachers regardless of their 

teaching quality. If students are also unable to discriminate between different teaching 

quality constructs, student perceptions would be a popularity contest, rather than a 

measure of teaching quality (Fauth et al., 2014). Nevertheless, several studies have 

shown that students are capable of discriminating between teaching quality constructs 

(Fauth et al., 2014; Greenwald, 1997; Kyriakides, 2005; Wagner et al., 2013). For 

example, in the Tripod 7Cs instrument, used in the MET-project, primary school 

students proved able to do so (Ferguson & Danielson, 2014). Kyriakides (2005) states 

that validity questions are particularly important when student perceptions are used for 

accountability purposes. Teacher popularity bias is a problem if accountability 

decisions have to be made, but might be less problematic when student perceptions 

are used to evaluate the development of teacher performance for research purposes, 

as it is the case in this study. 

 

Perception differences due to external factors 

So far, current student perception research has shown that students within the same 

classroom agree to a considerable extent about their teacher’s behavior, but also that 

differences between students are clearly apparent (Levy, Den Brok, Wubbels, & 

Brekelmans, 2002). Levy et al. (2002) argued that differences between students may 

be attributed to at least three causes. First, teachers could behave differently towards 

(groups of) students; for instance, the student’s gender could evoke different behavior 
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from a teacher (Brophy & Good, 1970). Secondly, students can have different needs 

and expectations from their teacher, which can evoke dissimilar evaluations of the 

same teacher behavior. Lastly, different groups of students (e.g., different in terms of 

socio-economic status or gender), may interpret teacher behavior differently. However, 

whether differences in student perceptions are attributable to students who share these 

characteristics, has rarely been investigated with instruments for measuring teacher 

behavior in the classroom (Fraser, 2012). Fraser (2012) explained this is not attainable 

with current student perception instruments assessing teacher behavior, as students 

are asked about their perception of the teacher in general (e.g., “the teacher explains 

new topics well to the class”) rather than questioning their individual perception of the 

teacher (e.g., the teacher explains a new topic well to me). This limits the possibility to 

systematically identify differences between groups of students, as the students do not 

provide opinions on how the teacher’s behavior affects them (Fraser, Giddings, & 

McRobbie, 1995). Moreover, in the studies asking for individual student perceptions, 

data-analysis was mostly performed on aggregated data, which makes comparisons 

at the student level impossible (Den Brok, Brekelmans, & Wubbels, 2004). In student 

perception research studying interpersonal teacher behavior (between teacher and 

student), systematic differences related to student gender, teacher gender and 

teaching experience, and class size were found (Levy et al., 2002).  

 This study focused on the students’ individual perception of their teacher, as 

working in a data-based way emphasizes that instruction is adapted to the needs of 

students, and therefore should impact individual perceptions.  

 

Research questions 

In addition to the main research question, the following two questions were addressed:  

Are Dutch grade 4 students able to discriminate between different teaching quality 

constructs? 

To what extent do students from different backgrounds differ in their perception of their 

teacher’s teaching quality? 

As described in the ‘data-based decision making in the classroom’ section, Dutch 

primary school teachers usually work with three instruction groups. This was also 

promoted in the DBDM intervention. Therefore, as part of the research question 

pertaining to student background, it was investigated whether students across 

instruction groups perceived their teacher differently. Further, we examined whether 
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the intervention had differential effects on the students’ perceptions in the extended 

and shortened instruction group. Thus, the following research question was also 

answered in this study: 

To what extent does the intervention have a differential effect on the perceptions of 

students in the extended, and on students in the shortened instruction group? 

 

Method 

Design 

In a randomized controlled trial, grade 4 classes from 60 regular Dutch primary schools 

were randomly allocated to an experimental and a control group. Teachers from the 

experimental group received an intensive DBDM intervention for one school year, 

whereas the control group teachers only provided student achievement data and filled 

out a questionnaire. Moreover, students from both groups filled out a student 

perception questionnaire (in which they rated their teacher’s teaching quality) during 

the first few weeks (pretest), as well as during the last few weeks of the intervention 

year (posttest).  

 

Participants 

At the start of the intervention year the experimental group included 39 teachers 

divided over 30 grade 4 classes, the control group comprised 34 teachers divided over 

30 grade 4 classes. To address the research question regarding the discriminant 

validity of the questionnaire, all teachers for whom pretests had been filled out by their 

students were included, and referred to as the ‘total group’. For the remaining research 

questions, only those teachers from the experimental group and the control group were 

included, for whom both a pretest and a posttest from grade 4 students were available. 

For experimental group teachers, an additional prerequisite was that the teacher had 

participated until the end of the intervention.  

 

Teachers 

One experimental group teacher dropped out already after the first meeting, hence her 

students did not fill out the pretest questionnaire. Another teacher taught a multi-grade 

classroom with grade 4 and grade 5 students, but was mainly responsible for the 

mathematics lessons of grade 5 students; therefore, he was not included either. 

Despite a clear agreement, one control group teacher did not teach grade 4 students 
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and no questionnaires were filled out for another three teachers. The remaining 67 

grade 4 teachers formed the ‘total group’ of teachers.  

 Ultimately, the experimental group included 32 teachers from 24 different 

schools (five teachers either dropped out of the intervention or their students had not 

filled out the questionnaires), the control group included 25 teachers from 22 different 

schools (teachers without a posttest were excluded). The teachers taught grade 4 

classes, or a multi-grade classroom in which grade 4 students were included. In Table 

4.1, the characteristics of the total group of teachers, the experimental group, and the 

control group are presented. 

 

Table 4.1 
Characteristics of the total group, the experimental group, and the control group of 

teachers 

 Total group Experimental group Control group 
 N % N % N % 
Classes 55  24  22  
Teachers 67  32  25  
Teacher pair 12  8  3  
Gender Men 19 28.36 9 28.13 8 32.00 

Women 48 71.64 23 71.88 17 68.00 
Multi-grade classroom 18 32.73 7 29.17 9 40.91 
 Mean Sd Mean Sd Mean Sd 
Teaching experience in years 12.48 10.68 13.31 10.83 12.28 10.81 
Class size 19.59 4.76 19.44 4.84 19.32 4.35 

 
Table 4.1 shows that the experimental and the control group are similar although the 

percentage of multi-grade classrooms is slightly higher in the control group, and the 

experimental group involves more teacher pairs (two teachers who teach the same 

students).  

 

Students 

The total group of students included 1112 participants (49% boys, 51% girls) with an 

average age of 125.4 months (Sd = 6.5). The remaining students in the experimental 

and control group included 878 students. The background characteristics of these 

students are presented in Table 4.2. The background characteristics ‘student weight’1 

                                                      
1 The socio-economic status of students is based on the parents’ level of education. A ‘weight’ is given to students (0, 0.30, or 
1.20: the latter two weights indicate that a parent’s level of education is low). Schools receive extra funding for each ‘weight’-
student they have in their school. Only schools with an average student weight of 0.15 were invited for participation in the study. 
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and ‘instruction group’ were not available for most of the students from teachers who 

dropped out, therefore, the total group is not included in Table 4.2.  

 

Table 4.2 
Background characteristics of students in the experimental and control group 

* For 46 experimental group students and 33 control group students their student weight was not known. 
** The date of birth was not known for six experimental group students, and for 13 control group students.  
 

From Table 4.2 it can be concluded that no striking differences existed between the 

students in the experimental and control group. The division of students over 

instruction groups is comparable for the experimental and the control group, just as the 

division of student weight students.  

 

Intervention 

Experimental group teachers were allocated to one of five teacher groups based on 

school location. In these groups, teachers attended seven central meetings about the 

implementation of DBDM during mathematics lessons. The meetings were spread over 

the school year 2013-2014. The training was provided by a trainer who was a primary 

school teacher himself, had a Master degree, and had extensive experience with 

training teachers for DBDM. The intervention had been designed in line with current 

Dutch teaching practices and incorporated the characteristics of effective professional 

development: a content focus, active learning, coherency between the intervention 

topic and school policy, and national policy, substantive duration, and the collective 

participation of school staff (Desimone, 2009; Van Veen et al., 2012). The most 

important topics addressed were the analysis of student achievement data, writing an 

  Experimental group Control group 
  N % N % 
Total  513  365  
Instruction group Extended  157 30.60 110 30.14 
 Basic  210 40.94 158 43.29 
 Shortened 146 28.46 97 26.58 
Gender Boy 279 54.39 165 45.21 

Girl 234 45.61 200 54.79 
Student weight* 0 326 63.55 236 64.66 
 0.30 49 9.55 42 11.51 
 1.20 138 26.90 87 23.84 
  Mean Sd Mean Sd 

Age  Months 125.03** 6.50 125.42** 6.30 
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instructional plan based on the analyzed data, and intervision between peer teachers 

with respect to their (predominantly own) mathematics lessons. 

 Teachers were trained in data analysis during the first and the fifth meeting. 

Normally, Dutch teachers can analyze student data shortly after the results of 

standardized tests (in June and in February) have been entered into a student 

monitoring system (SMS); however, most teachers do not have the skills to do so 

(Staman et al., 2014). Research has shown that teachers, when trained systematically, 

can significantly expand their knowledge on the possibilities of the SMS and improve 

their skills to interpret the SMS-data (Staman et al., 2014). In this study, participating 

teachers learned to analyze their own student data, thereby demonstrating the 

relevance of data analysis skills to their own classroom context. 

 After the analysis, teachers developed an instructional plan for their own 

classroom twice; this involved the composition of instruction groups, planning of 

instructional strategies, goals for individual students, as well as for groups of students. 

Teachers provided each other with feedback on their plans and discussed their 

feasibility. During the third meeting, the trainer elaborated on the mathematics learning 

progression, about how teachers can determine a student’s zone of proximal 

development by means of the standardized achievement tests, and discussed in detail 

teaching fractions for grade 4 students. The focus was placed on fractions as this is a 

difficult topic for grade 4 students to comprehend, as well as for teachers to teach. 

Thus, fractions were considered especially suitable for working in a data-based way. 

During the fifth and the seventh meeting, teachers gave each other feedback on the 

implementation of DBDM in the classroom based on (recorded) lessons. It was assured 

that the content of each meeting was representative of daily classroom practices.  

 The trainer regularly provided teachers individual feedback on their 

interpretation of student data, the quality of their instructional plans (in terms of content 

and feasibility), and on four mathematics lessons (in individual coaching sessions).  

 Several studies have shown the positive effects of coaching on teachers’ 

instructional practices (Knight, 2009; Marsh et al., 2010; Sailors & Price, 2015). The 

trainer observed a mathematics lesson, after which he deliberated with the teacher 

over ways to improve the implementation of DBDM in the classroom. The trainer and 

teacher frequently discussed the organizational aspects of working with three 

instruction groups during a mathematics lesson, and the instructional strategies 

suitable for the students. However, when the trainer noticed issues regarding the 
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provision of a safe classroom climate or classroom management difficulties, these 

issues were addressed first as these didactical competences were considered 

prerequisites for DBDM competences. Teachers could review their own recorded 

lessons in an online environment.  

 An overview of the intervention and the time path can be found in Table 4.3.  

 

Table 4.3 
Content professional development program 

Month  Duration Meeting Content 

September 8 hours Meeting 1 

- The background and meaning of DBDM 
- Explanation CITO-assessments  
- The use and interpretation of SMS-data 
- Analysis and interpretation own data with a SMS 

by means of a protocol 
- Individualized feedback on protocol and the 

interpretation of the analysis results 

September 8 hours Meeting 2 
- Drawing up an instructional plan 
- Formulating SMART goals 
- Individualized feedback on instructional plan 

October 4 hours Meeting 3 

- Dutch national goals for mathematics 
- The mathematics learning progression  
- Instructional models  
- Formulating personal improvement goals 

Coaching session 1 

November 4 hours Meeting 4  

- Observing mastery lessons 
- Observing videotaped lessons in teacher pairs 
- Peer teachers provide feedback on videotaped 

lessons  
- Feedback on how to differentiate instruction in 

the classroom 
Coaching session 2 

February 4 hours Meeting 5 - As in meeting 1 
Coaching session 3 

April 4 hours Meeting 6 - As in meeting 4 
Coaching session 4 

June 4 hours Meeting 7 - As in meeting 1 

 

Procedure 

To assure that the intervention had not much impact yet but at the same time students 

had enough time to get acquainted with the teacher, students filled out the pretest 

questionnaire between the third and fourth intervention meeting. The posttest 

questionnaire was administered between the sixth and seventh meeting. Teachers 
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from both groups received the questionnaires by post together with an instruction letter 

about how to fill them out. It was highlighted that a substitute teacher should be 

administering the questionnaires. Further, it was stressed that substitute teachers had 

to read the statements aloud and that they had to tell the students to fill out the 

questionnaire having a regular mathematics lesson in mind. The names of the students 

had been printed on the questionnaires, to assure that students could be followed from 

pretest to posttest. Teachers from both groups received an anonymized report of the 

student responses.  

 The student’s instruction group as indicated by the teacher at the posttest was 

used. For 8% of the students, the teachers did not provide the instruction group for the 

second half of the school year, and the information from the first half was used instead. 

As 72% of the students in this study remained in the same instruction group, this was 

considered reasonable. So-called ‘students with their own learning progression’ (7%) 

were excluded from the analyses as these students are prone to substantial 

underperformance, do not follow daily classroom instruction, do not belong to an 

instruction group, and are mostly taught outside the classroom by another teacher.  

 

Instrument 

To measure the instructional skills discussed in the section on the theoretical 

background of this study, a Dutch instrument was developed on the basis of the Tripod 

7Cs instrument (Kane et al., 2010). A Dutch translation of the instrument was piloted 

with 59 teachers and discussed with a group of primary school teachers. Based on the 

results, items were excluded, others adapted to the Dutch context, and new items were 

included to, among others, address teachers’ goal-orientation. The final instrument 

included 36 statement-form items, to which students could respond to on a 5-point 

Likert scale (ranging from ‘no, never’, to ‘yes, always’). The 36 items were divided over 

five scales (each including five to ten items): classroom climate, classroom 

management, clear instruction, challenging students, and goal-orientation (see Table 

4.5). The majority of the items asked students about their perception of the teacher. 

 

Analysis 

The analysis included two steps. The first step was to validate the instrument 

measuring instructional skills using item response theory models (IRT, see, for 

instance, Lord, 1980), the second step evaluated the effects of the intervention on 
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students’ perceptions of their teacher’s teaching quality, using multilevel modelling 

techniques (see, for instance, Raudenbush & Bryk, 2002). 

 

IRT analysis 

IRT analyses were carried out to determine whether the assumed scales were 

represented in the data. To justify the use of a five-dimensional scales model, three 

nested models were compared: the unidimensional partial credit model (PCM), the 

unidimensional generalized partial credit model (GPCM), and a between-items five-

dimensions GPCM. The data consisted of responses to items, indexed k=1,…,K, by 

students, indexed i=1,…,Nj, of teachers indexed j=1,…,J. In the GPCM (Muraki, 1992), 

the probability of a response to item k in category h, say ���� = ℎ, is given by  

 

 ������ = ℎ	 = 	 exp(ℎ����� −	���)
1 +	∑ exp	(������ −	���)	 , ℎ = 1, 2, 3, 4,						 (1) 

 

where ��	is an item-discrimination parameter (say, a factor loading) and ��� is a latent 

variable (say, a latent factor) representing the position of student i of teacher j on a 

latent scale underlying the item responses. Further, the parameters ��� (h=1,…, 4) are 

item location parameters on the latent scale. Below, we will use the average item 

location, given by �� = ���/4, as an item index. The probability of a score in the lowest 

response category, ������ = 0	 is implicitly defined in Formula (1) and can be obtained 

by subtracting the probabilities of scoring in the higher categories from 1. The higher 

the value, the higher the θ-value needed to endorse the item. Thus, the higher the 

estimated location parameter for an item, the more difficult for teachers to receive a 

high score on this from his/her students compared to the other items. In the PCM 

model, all item discrimination parameters were set to equal one. In the 

multidimensional GPCM, it is assumed that each item loads on one of the five 

dimensions only. So, in this case, there are five distinct θ-scales. Further, it was 

assumed that the five θ-scales have a common five-dimensional multivariate normal 

distribution. The correlation matrix of these five θ-scales gives insight into the 

relationship between the five subscales. This version of the model is known as a 

between-items IRT model and is a special case of the general confirmatory factor 

analysis model.  
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 Besides an evaluation of the fit of the three models relative to each other, it was 

also evaluated how the individual items fit the model of choice. All analyses to 

determine the dimensionality and model fit were done with marginal maximum 

likelihood (MML), implemented in the public domain software program MIRT (Glas, 

2010).  

 

Multilevel analysis 

Once the five subscales had been identified, the research questions regarding 

systematic differences between students, as well as the effects of the intervention, 

were investigated. This was done in a Bayesian framework using multilevel models 

where the latent variables were estimated concurrently with GPCM (Formula 1) for the 

pretest and posttest. The models were estimated for each of the five subscales 

separately. The level 1 model was given by  

 

 

���(!) = β#� + β!���($) +%&'(��'
)

'*+
+ ,��										 

(2) 

 

where ���($) is the latent pretest value and ���(!) is the latent posttest value. So, the pretest 

was used as a covariate. In (2), β#� is a random intercept varying over teachers, (��' 

(p=2,…,P) are student-level covariates such as gender, age and student weight, and 

,�� is an error term. The level 2 model is given by  

 

 

β#� = γ$ + γ!.�! +%γ/.�/

0

/*+
+ 1� 	.											 

(3) 

 

In (3), γ# is the grand mean, .�! is a dummy-code for the intervention, .�/ (q=2,…,Q) 

are teacher-level covariates such as teacher gender and experience, and 1� is an error 

term.  

 For each scale, first the ‘empty model’ with the posttest perceptions as the 

dependent variable, with pretest perceptions and participation in the intervention as 

covariates, was estimated to determine the decomposition of the variance over student 

and teacher level, to determine the effect of the pretest, and to evaluate the intervention 
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effect. Secondly, student gender, student weight (dummy), instruction group (dummy), 

and student age were included in the ‘student background model’ to answer the 

research question regarding systematic differences between students. Thirdly, to 

investigate the impact of teacher background variables the covariates teacher gender, 

teacher pair, multi-grade classroom, class size and teaching experience were added 

to the ‘teacher background model’. Finally, the interaction effects of being in the 

shortened, or in the extended instruction group, and participation in the intervention 

were added to the model (‘interaction model’) to answer the research question 

regarding potential differential effects of the intervention. 

 All these models were estimated in a Bayesian framework using OpenBUGS 

(version 3.2.3. rev 2012). Here, the complete model was estimated concurrently for all 

three components given by the formulas (1) to (3). Further, OpenBUGS does not allow 

for missing values in covariates. Occasional missing item responses in the pretest were 

not problematic, however missing values for student age or student weight were. 

Therefore, it was assumed that students without a student weight did not have a 

student weight. For student age, a within-group regression using the group pretest 

mean and the posttest score as predictors, was used as an imputation method. Finally, 

Gamma priors were used for the precision of normal distributions, with parameters 

equal to 1.0 for subscale 1 and equal to 0.5 for the other four subscales.  

 

Results 

Validation of the instrument 

To justify the use of a five-dimensional scales model, a comparison was made between 

the unidimensional PCM, the unidimensional GPCM, and the five-dimensional GPCM. 

The models were compared on the basis of their fit indices. -2LogLikelihood (-2LL), 

Akaike Information Criterion (AIC), and Bayesian Information Criterion (BIC), by 

subtracting the indices from each other. The fit-indices for a comparison between the 

PCM and GPCM, and the unidimensional and five-dimensional GPCM are presented 

in Table 4.4. 
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Table 4.4 
Fit indices for a comparison of the models 

 N df -2LL AIC BIC 
Unidimensional PCM vs unidimensional GPCM 1112 35 788.90 718.90 543.41 
Unidimensional GPCM vs five-dimensional GPCM 1112 10 437.41 397.41 297.13 

 
A better model fit is indicated by a decreasing -2LL, AIC, and BIC from model to model. 

As it is shown in Table 4.4, the -2LL, AIC and BIC are all in favor of the more complex 

models as the subtraction of both models resulted in positive numbers. To indicate 

whether the difference in the -2LL between two models is significant, 788.90 and 

437.41 should differ significantly from the difference in the degrees of freedom (35 and 

10), with a variance that is twice the degrees of freedom. From Table 4.4 it is therefore 

concluded that the five-dimensional GPCM has a significantly better fit than the 

unidimensional models.  

 However, apart from the global model fit, the local model fit, such as the fit of 

individual items, is also of importance. The DIF-squared-statistic indicates the extent 

to which the observed item score differs from the expected score on the basis of the 

estimated model (Glas, 2015). The DIF-statistic was computed with teachers and time 

points as conditioning variables for the observed and expected values. As a measure 

of fit, the absolute differences between the expected and observed item scores 

averaged over teachers and time points were used. 

 In Table 4.5, an overview of item statistics for the five-dimensional GPCM is 

provided, including the location parameters δ, the discrimination parameters α, and the 

averaged Chi-squared-statistics χ2 (DIF-statistic). The discrimination parameters α can 

be interpreted as factor loadings that indicate the extent to which the item loads on the 

relevant latent dimension. It is also an indication of the contribution of the item to the 

reliability of the measure. The variance of all five latent dimensions was set to unity (to 

identify the scales), so the α parameters could be compared. As shown in Table 4.5, 

item 22 has the highest contribution, and item 15 has the lowest contribution. The 

location parameters δ are another indication of the contribution to reliability. The latent 

scale was further identified by setting the mean of all latent dimensions to zero, and, 

as a result, items with a location closest to zero contribute most. This way, item 35 

contributes most. The location parameters also give an indication of the extent to which 

the item was endorsed. For instance, within the first scale, item 5 “The teacher knows 
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when something is bothering me” attracted the least positive responses, while item 3, 

“My teacher wants me to do well at school” attracted the most positive responses.  

 The last column of Table 4.5 gives the item fit statistics. The highest DIF found 

was 0.11, for item 34. Usually, 0.10 is used as a norm, so a DIF of 0.11 is slightly high, 

but acceptable.  

  

 



 

Table 4.5 
An overview of item location and discrimination parameter and the Chi-squared-statistic 

  δ α Χ2 
Item  Est. Se Est. Se  
 Scale 1 - Classroom climate      
1 My teacher is nice to me when I ask questions -2.06 0.17 1.19 0.11 0.04 
2 I like the way my teacher treats me when I need help -2.15 0.19 1.06 0.10 0.04 
3 My teacher wants me to do well at school  -2.82 0.29 0.77 0.11 0.03 
4 When I am sad or angry, my teacher helps me so I will feel better -1.34 0.09 0.82 0.07 0.05 
5 My teacher seems to know if something is bothering me -0.65 0.08 0.57 0.05 0.05 
6 I like this class  -2.05 0.16 0.39 0.04 0.07 
 Scale 2 - Classroom management      
7 We start the lessons on time -1.84 0.09 0.46 0.05 0.06 
8 When my teacher explains something, it takes a long time before everybody 

is listening 0.85 0.05 0.33 0.04 0.07 
9 When we are working individually, it is quiet in the classroom -0.76 0.07 0.74 0.07 0.06 
10 We have clear rules in the classroom -3.35 0.21 0.54 0.07 0.04 
11 I know when I can ask my teacher questions during work time  -2.87 0.12 0.44 0.06 0.05 
12 Our classroom is neat and tidy -1.43 0.07 0.56 0.05 0.07 
13 Everybody pays attention when my teacher explains something -0.56 0.08 1.07 0.09 0.04 
14 Everybody in our class works hard  -1.19 0.10 0.83 0.08 0.05 
15 Other classmates disturb me when we work individually -0.16 0.04 0.28 0.04 0.07 
 Scale 3 - Clear instruction      
16 My teacher explains difficult things clearly -1.82 0.10 0.51 0.05 0.06 
17 If I don’t understand something, my teacher explains it another way -1.27 0.09 0.58 0.05 0.05 
18 When my teacher explains something, I get it right away  -1.41 0.20 0.41 0.04 0.05 
19 My teacher wants me to explain how I got to my answer -1.49 0.13 0.41 0.04 0.09 
20 My teacher knows how he/she can best explain something to me  -0.55 0.06 0.69 0.06 0.06 
21 My teacher knows when I understand something, and when I do not -1.46 0.11 1.04 0.08 0.04 
22 My teacher helps me if I do not understand something -1.91 0.16 1.24 0.11 0.03 
23 My teacher asks questions to be sure I understand  -0.92 0.09 0.55 0.05 0.06 
24 My teacher explains things just as long until I get it -1.02 0.09 0.65 0.06 0.06 
25 If my answer to a question is incorrect, my teacher explains why it is incorrect  -0.96 0.08 0.65 0.06 0.05 
       



 

 

  δ α Χ2 
Item  Est. Se Est. Se  
 Scale 4 - Challenge students       
26 My teacher wants me to do my best -2.93 0.34 0.88 0.14 0.03 
27 My teacher thinks I can do good work if I try my hardest  -2.62 0.32 0.74 0.09 0.03 
28 My teacher says we need to think carefully about how to do the assignments 

well -1.76 0.12 0.74 0.07 0.05 
29 My teacher thinks I can learn everything if I do my best -1.85 0.02 0.93 0.10 0.03 
30 My teacher is only satisfied when we do the best we can -2.66 0.06 0.25 0.03 0.07 
 Scale 5 - Goal orientation      
31 My teacher tells us at the start of the lesson what we are learning -1.95 0.03 0.54 0.04 0.06 
32 My teacher tells us at the start of the lesson why we are learning -0.48 0.03 0.60 0.04 0.08 
33 When my teacher marks my work, he/she writes on my papers to help me 

understand -0.49 0.04 0.46 0.03 0.09 
34 My teacher asks at the end of the lesson what we have learned -0.48 0.03 0.59 0.04 0.11 
35 My teacher reminds us at the beginning of the lesson what we covered in the 

previous lesson -0.31 0.04 0.50 0.03 0.10 
36 My teacher wants me to think carefully whether my answer is correct -1.55 0.03 0.64 0.04 0.06 

Note. δ represents the location paramater, α the discrimination parameter, and Χ2 the DIF-statistic. 
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The MML estimation procedure also produced the correlation matrix between the five 

latent dimensions. These correlations between the scales are presented in Table 4.6. 

 

Table 4.6 
Correlations between the scales 

 Scale 1 Scale 2 Scale 3 Scale 4 Scale 5 
Scale 1 Classroom climate 1.00 .71 .83 .61 .59 
Scale 2  Classroom management .71 1.00 .64 .47 .49 
Scale 3 Instruction .83 .64 1.00 .64 .76 
Scale 4 Challenging students .61 .47 .64 1.00 .72 
Scale 5 Goal orientation .59 .49 .76 .72 1.00 

 
It is shown that the correlation between scale 1 (a safe classroom climate) and scale 

3 (clear instruction) was the highest (.83), whereas the lowest correlation was found 

between the second scale, classroom management, and the fifth, goal-orientation 

scale (.49). Further, the goal orientation scale correlates considerably lower with the 

classroom climate (.59) and the classroom management scale (.49), in comparison to 

the correlations with the instruction scale (.76), and the challenging students scale 

(.72). Other scales do not show a clear pattern.  

 As the five scales are part of the same construct ‘teaching quality’, it was 

expected to find moderate to high correlations between the scales. Nevertheless, the 

correlations in Table 4.6 also show that the scales measure different aspects of 

teaching quality. Therefore, in combination with the confirmed factor structure as 

described in the previous section, it was concluded that Dutch grade 4 students were 

able to distinguish between the different scales in this instrument. 

 

The effects of the intervention 

As the results are comparable across the scales, the findings are summarized over 

scales rather than discussed one by one. First, it is described whether student and 

teacher characteristics impacted students’ perceptions of their teachers’ teaching 

quality (these are presented in the ‘student background model’ and the ‘teacher 

background model’). This is followed by a description of the effects of the intervention 

on the perceptions of students (these are presented in the ‘empty model’ and in the 

‘interaction model’). The results of the multilevel IRT analyses are presented for each 

scale in Table 4.7 until 11. 
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 As shown in Tables 4.7 up to 4.11, for all scales and models, it was found that 

students from both the experimental group and the control group were significantly 

more positive about their teacher at the start of the school year than at the end of the 

school year. Student background characteristics like gender, SES (indicated by 

student weight), instruction group, and age did not impact consistently the way 

students perceived their teacher at the end of the school year. In Table 4.7 it is shown 

that for gender, an effect was found at scale 1, girls were significantly more positive 

about the classroom climate compared to boys. In the classroom management (Table 

4.8), the challenging students (Table 4.10), and the goal orientation (Table 4.11) 

scales, no significant differences were found between boys and girls. For scale 4, 

challenging students, it was found that students with a student weight of 0.30 (their 

parents maximally graduated from lower-secondary vocational education) were 

significantly more positive about their teacher than students without a student weight. 

Also in scales 1 (classroom climate) and 5 (goal orientation), these students seemed 

more positive about their teacher. Moreover, as shown in the ‘teacher background 

models’ from Table 4.7 until 4.11, it was found that student perceptions were not 

significantly different due to teacher background characteristics.  

 It was expected that the intervention would impact positively students’ 

perception of the instruction (scale 3), the extent to which students feel challenged 

(scale 4), and the degree to which teachers work in a goal-oriented way (scale 5); no 

effects were expected on the first two scales. In Table 4.7, it is shown that the 

intervention impacted negatively the perceptions of students regarding their classroom 

climate (scale 1). In line with our expectations, the intervention did not have an impact 

on the way students perceived their teachers’ classroom management skills (Table 

4.8). However, also for scale 3 (clear instruction) and 5 (goal orientation) it was found 

that the intervention did not affect the way students perceived their teacher. For the 

challenging students scale, it was found that the intervention impacted negatively 

students’ perceptions. Thus, the expectation that the intervention would impact 

positively the perception of students on three scales was not confirmed. 

The use of instruction groups was strongly emphasized in the intervention, 

therefore, a positive interaction effect was expected for participating in the intervention 

and being placed in either the extended, or the shortened instruction group. Although 

positive interaction effects were found in scales 2, 3 and 4, these were not statistically 

significant. Therefore, it was concluded that the intervention did not have a differential 
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impact on students who were placed in the extended or in the shortened instruction 

group.  

  



 

Table 4.7 
Multilevel IRT analysis on students’ posttest scores for the classroom climate scale 

* p < .05 

 

 

 

 Empty model Student background model Teacher background model Interaction model 
Fixed Part Coefficients Se Coefficients Se Coefficients Se Coefficients Se 
Intercept 0.26* 0.12 -0.03 0.18 0.22 0.19 0.25 0.14 
Pretest 0.58* 0.06 0.57* 0.06 0.58* 0.06 0.60* 0.06 
Student gender: Girls   0.16* 0.08     
Student weight 1.2   -0.06 0.10     
Student weight 0.3   0.24 0.14     
Extended instruction   0.06 0.10   0.09 0.18 
Extended*intervention       0.06 0.23 
Shortened instruction   0.02 0.10   -0.08 0.19 
Shortened*intervention       0.12 0.24 
Student age   0.04 0.04     
Teacher level effects         
Intervention -0.23 0.16 -0.21 0.16 -0.19 0.17 -0.27 0.18 
Teacher gender: Woman     0.01 0.20   
Teacher pair     -0.06 0.20   
Multi-grade     0.11 0.19   
Class size     -0.05 0.08   
Teaching experience     -0.13 0.10   
Random Part         
Level: Class 0.26 0.07 0.25 0.07 0.28 0.08 0.26 0.09 
Level: Students 0.62 0.08 0.64 0.08 0.63 0.08 0.26 0.07 



 

Table 4.8 
Multilevel IRT analysis on students’ posttest scores for the classroom management scale 

* p < .05 

 

 Empty model Student background model Teacher background model Interaction model 
Fixed Part Coefficients Se Coefficients Se Coefficients Se Coefficients Se 
Intercept 0.10 0.10 -0.01 0.16 -0.12 0.15 0.14 0.12 
Pretest 0.60* 0.05 0.60* 0.05 0.59* 0.05 0.60* 0.05 
Student gender: Girl   0.06 0.07     
Student weight 1.2   0.03 0.09     
Student weight 0.3   0.05 0.12     
Extended instruction   -0.01 0.09   -0.05 0.16 
Extended*intervention       0.17 0.21 
Shortened instruction   -0.01 0.09   -0.14 0.17 
Shortened*intervention       0.21 0.22 
Student age   -0.01 0.04     
Teacher level effects         
Intervention -0.07 0.13 -0.07 0.14 -0.10 0.14 -0.16 0.15 
Teacher gender: Woman     0.14 0.17   
Teacher pair     0.30 0.17   
Multi-grade     0.22 0.16   
Class size     -0.06 0.07   
Teaching experience     -0.08 0.08   
Random Part         
Level: Class 0.18 0.05 0.18 0.05 0.18 0.06 0.17 0.05 
Level: Students 0.55 0.06 0.56 0.06 0.55 0.06 0.57 0.07 



 

Table 4.9 
Multilevel IRT analysis on students’ posttest scores for the clear instruction scale 

* p < .05 

 
 

 Empty model Student background model Teacher background model Interaction model 
Fixed Part Coefficients Se Coefficients Se Coefficients Se Coefficients Se 
Intercept 0.10 0.09 0.06 0.14 0.17 0.13 0.17 0.11 
Pretest 0.56* 0.04 0.56* 0.04 0.56* 0.04 0.57* 0.05 
Student gender: Girl   0.01 0.07     
Student weight 1.2   0.06 0.09     
Student weight 0.3   0.15 0.12     
Extended instruction   -0.01 0.08   -0.11 0.15 
Extended*intervention       0.24 0.21 
Shortened instruction   -0.08 0.08   -0.20 0.16 
Shortened*intervention       0.14 0.21 
Student age   0.05 0.04     
Teacher level effects         
Intervention -0.08 0.11 -0.07 0.12 -0.01 0.12 -0.17 0.14 
Teacher gender: Woman     -0.06 0.14   
Teacher pair     -0.24 0.14   
Multi-grade     0.02 0.13   
Class size     -0.08 0.06   
Teaching experience     -0.09 0.07   
Random Part         
Level: Class 0.12 0.04 0.12 0.04 0.11 0.03 0.12 0.04 
Level: Students 0.57 0.06 0.59 0.06 0.59 0.06 0.60 0.06 



 

Table 4.10 
Multilevel IRT analysis on students’ posttest scores for the challenging students scale 

* p < .05 

 
 
 

 Empty model Student background model Teacher background model Interaction model 
Fixed Part Coefficients Se Coefficients Se Coefficients Se Coefficients Se 
Intercept 0.21 0.12 -0.08 0.21 0.23 0.18 0.39* 0.16 
Pretest 0.66* 0.08 0.66* 0.08 0.67* 0.08 0.70* 0.09 
Student gender: Girl   0.18 0.11     
Student weight 1.2   0.07 0.09     
Student weight 0.3   0.37* 0.19     
Extended instruction   -0.11 0.13   -0.20 0.23 
Extended*intervention       0.33 0.29 
Shortened instruction   -0.02 0.13   -0.25 0.23 
Shortened*intervention       0.33 0.29 
Student Age   0.03 0.05     
Teacher level effects         
Intervention -0.25 0.15 -0.23 0.16 -0.26 0.17 -0.47 0.19 
Teacher gender: Woman     0.06 0.20   
Teacher pair     -0.02 0.19   
Multi-grade     0.00 0.19   
Class size     -0.09 0.08   
Teaching experience     0.02 0.10   
Random Part         
Level: Class 0.17 0.06 0.17 0.06 0.19 0.07 0.16 0.06 
Level: Students 0.79 0.14 0.84 0.15 0.82 0.14 0.84 0.15 



 

Table 4.11 
Multilevel IRT analysis on students’ posttest scores for the goal orientation scale 

* p < .05 

 

 

 Empty model Student background model Teacher background model Interaction model 
Fixed Part Coefficients Se Coefficients Se Coefficients Se Coefficients Se 
Intercept -0.10 0.10 -0.17 0.16 -0.09 0.16 -0.07 0.13 
Pretest 0.64* 0.05 0.63* 0.05 0.64* 0.05 0.66* 0.05 
Student gender: Girl   0.04 0.07     
Student weight 1.2   0.00 0.09     
Student weight 0.3   0.13 0.12     
Extended instruction   -0.01 0.09   -0.06 0.17 
Extended*intervention       0.16 0.22 
Shortened instruction   0.00 0.09   -0.06 0.17 
Shortened*intervention       0.02 0.22 
Student Age   0.08* 0.04     
Teacher level effects         
Intervention -0.02 0.13 -0.01 0.13 0.02 0.14 -0.05 0.17 
Teacher gender: Woman     0.17 0.17   
Teacher pair     -0.09 0.16   
Multi-grade     -0.09 0.15   
Class size     -0.10 0.07   
Teaching experience     -0.09 0.08   
Random Part         
Level: Class 0.18 0.05 0.18 0.05 0.17 0.05 0.21 0.06 
Level: Students 0.45 0.06 0.46 0.07 0.47 0.07 0.47 0.07 
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Conclusion and discussion 

To our knowledge, this is the first study in which the effects of a data-based decision 

making intervention on students’ perceptions of teaching quality were investigated by 

means of a randomized controlled trial in primary education. Although no effects of the 

intervention on the perceptions of students were found, in our view the findings from 

this study contribute in an important way to student perception research. We will first 

elaborate on how the findings regarding the intervention effect can be interpreted. 

Thereafter, we describe how this study contributes to the knowledge base on student 

perception research, and provide suggestions for further research in this area. 

 

Intervention effect 

The main objective of this study was to investigate the effects of a DBDM intervention 

on the way students perceive their teacher’s teaching quality. Teachers were trained 

intensively during one school year, to align their mathematics instruction with the needs 

of students, and to work in a goal-oriented way in the classroom. In the study as 

described in chapter 3 it was found that the intervention, according to classroom 

observers, impacted positively teachers’ instructional DBDM skills (goal-orientation, 

and the use of instruction groups), while no effects were found on classroom climate, 

classroom management, and instruction skills. Therefore, it was expected that, as a 

result of the intervention, students would evaluate the extent to which the teacher 

worked in a goal-oriented way during mathematics lessons more positively. However, 

the changes in terms of goal-orientation in the classroom may have been too subtle for 

students to perceive. It may also be that it takes longer to impact student perceptions 

than to impact teachers’ actual behavior. It is unknown whether, to what extent, and in 

what time period student perceptions can be impacted due to the very small number 

of intervention studies using student perceptions in primary education (Hamre & 

Pianta, 2010).  

 An alternative explanation of the findings might be that students’ perceptions 

and classroom observations do not measure the same construct in the same way, or 

in other words that these instruments represent two different perspectives on teaching 

quality, even when the same constructs are measured. An important difference 

between both perspectives is that an observer has to assess all students in the 

classroom, on the basis of one lesson. For example, the observer has to assess 

whether the instruction in general is clear for all students (Muijs, 2006). A student, on 
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the other hand, fills out the questionnaire, with multiple lessons in mind, and only has 

to make a judgement for himself/herself. Moreover, items in the observation instrument 

and the student questionnaire were not always worded the same. Furthermore, the 

student questionnaire generally included more items per scale, and thus evaluated 

teaching skills in more detail.  

 Teachers, as a result of the intervention, worked more with instruction groups 

in the classroom, thereby adapting their instructional activities closer to students’ 

needs (chapter 3). Therefore, it was expected that different (groups of) students would 

perceive the teaching they receive differently, and feel more challenged by the teacher. 

This was not confirmed by the results of this study, perhaps, because we measured 

two different things. While the observation scheme measured whether or not 

instruction groups were used, this study aimed to assess the effects of the use of 

instruction groups on the student perceptions. If we would have asked students directly 

about the use of instruction groups and how they perceived that, the findings of both 

studies might have been more similar.  

 It is also possible that the intervention did not impact on the classroom behavior 

as much as in the study as described in chapter 3. In that study, teachers were aware 

that they were observed. As a result, they might have taught in a way that was not 

representative for how they typically behave in the classroom (Muijs, 2006). 

Additionally, during the intervention meetings and the coaching sessions, maybe more 

attention should have been paid to the content of instruction (the instructional 

strategies to be used for adapting to students’ needs), rather than to the organizational 

aspects of DBDM (e.g., the use of an extended instruction group). In case teachers 

overall did not actually adapt the content of instruction to the needs of students, this 

might explain why no effects were found on the perceptions of students.  

 Two methodological limitations have to be taken into account when interpreting 

the effects of the intervention. First, the statements in the questionnaire were phrased 

so that they could refer to any subject, whereas the intervention only focused on 

mathematics lessons. In the questionnaire instructions, it was requested that, at the 

time of administering the questionnaire, the subject mathematics would be clearly 

mentioned to students. It is uncertain whether teachers actually followed these 

instructions and the extent to which students understood them. Thus, it would have 

been better if the subject had been indicated in the questionnaire statements.  

 Moreover, it is possible that the second measurement point (the posttest) was 
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not suitable for reliably measuring teaching quality from the students’ standpoint. An 

important finding of this study is that grade 4 students (from both the experimental and 

the control group) were found to perceive their teacher significantly more negatively at 

the end compared to the start of the school year. This is a remarkable finding as in the 

MET-project it was found that student perceptions were stable over a school year 

(Kane et al., 2010). Also student perceptions of interpersonal teacher behavior were 

found hard to modify throughout the school year (Den Brok et al., 2004). It may be that 

the specific time point of the school year is important, as in the MET-project the 

measurement points were December and March, whereas this study questionnaires 

were administered in October and June. As the June assessment was close to the 

holiday break, students might have been less motivated and less enthusiastic about 

their teacher. Alternatively, teachers (also) were no longer as enthusiastic and 

dedicated as at the beginning of the school year. In a study by Keuning, Van Geel, 

Visscher, and Fox (2014), in which student perceptions of students in grade 2 until 6 

were measured via the same questionnaire at the same measurement points, it was 

also found that students perceived their teachers’ teaching quality more positively in 

October than in June.  

 

Significance of the study for student perception research  

Next to the finding that students are significantly more negative about their teacher at 

the end of the school year, it was found that grade 4 students from Dutch primary 

schools are able to distinguish between different teaching quality constructs. This 

finding is in line with other recent studies, for example, the studies by Kane et al. 

(2010), and Fauth et al. (2014). This supports the assumption that student perceptions 

may be used for, for example, investigating the effects of an intervention and/or for 

providing feedback to teachers on their instructional skills. 

 Moreover, this study showed that both student characteristics (gender, SES, 

and instruction group), and teacher background characteristics (gender, teaching 

experience, and class size) did not impact systematically the way students perceived 

their teachers’ teaching skills (safe classroom climate, classroom management, 

instruction, goal-orientation, and the extent to which students felt challenged). Only 

girls were significantly more positive about their teachers’ skills for providing a safe 

classroom climate, than boys. This finding is in line with other student perception 

research; Fraser et al. (1995) reported more positive perceptions of female compared 
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to male high school students, and Levy et al. (2002) found that females thought that 

their teacher was more helpful and understanding than males.  

 A final remark pertains to the statistical methodology used for this study for 

student perception research in general. The main objective of statistical modeling is to 

identify the different sources of uncertainty to come up with reliable unbiased estimates 

of the studied intervention effect. It is by now generally accepted that the nested 

structure of the data should be addressed by using multilevel models. Further, in 

analyses of educational surveys and high-stakes tests, the use of IRT to model item 

responses rather than just summing the item scores is generally accepted. The reason 

is that summing item responses ignores the unreliability of the responses and does not 

differentiate between the items by weighting the responses, as is done in IRT. In this 

article, this approach is generalized by applying IRT modelling to the item responses 

of the student perception questionnaire. We argue that this approach should be the 

standard in student perception research.  

 

Future research 

Based on our findings, we recommend to investigate further the necessary 

prerequisites for measuring changes in teacher behaviour by means of individual 

student perceptions in primary education. We consider it important to investigate 

whether subject-specific questionnaires give other results and what kind of differences 

between subjects can be expected. The next step could be to investigate which 

measurement moments are most reliable throughout a school year. Additionally, to be 

able to measure differences in teaching quality as a result of an intervention, we 

recommend to first focus on observable teacher behavior that is clearly reflected in the 

statements of the questionnaire. After having shown that changes in clearly observable 

teacher behavior can be measured by means of student perceptions, the following step 

could be that researchers focus on the extent to which changes in less observable 

teacher behavior, for example instructional differentiation, can be measured validly by 

means of student perceptions.  
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Introduction 

In response to supposed declining student achievement levels, the Dutch government 

has introduced a data-based decision making (DBDM) policy which is meant to 

promote teachers’ use of student performance data for evaluating student progress, 

and, based on that, the provision of tailor-made instruction to all students.  

Although the Dutch government has emphasized the use of DBDM since 2008, 

in 2014 only 26% of Dutch primary schools have proven to fully meet the DBDM 

requirements set by the Inspectorate (Inspectorate of Education, 2014). More countries 

face difficulties regarding the implementation of DBDM. The American ‘No Child Left 

Behind’ (2001) act requires the use of student performance data in educational 

practice, and schools are obliged to meet standards in order to be labeled as making 

‘adequate yearly progress’ (Carlson et al., 2011). Although educators do have access 

to an increasing amount of data, they experience difficulties in effectively utilizing the 

data (Marsh et al., 2006). 

Research into the process of DBDM implementation appears to lack research 

designs that allow causal conclusions (Coburn & Turner, 2012; Goertz, Oláh, & Riggan, 

2009; Marsh, 2012). Case studies and cross-sectional studies are popular, whereas 

randomized controlled trials are limited in number.  

 Research into the effects of DBDM is still scarce (Carlson et al., 2011; Lai & 

Schildkamp, 2013; Slavin et al., 2013). Much of this research also concerns small-

scale studies, non-experimental designs, and often fails to connect the use of data with 

adaptive instruction, and its effects on student achievement (Lai & Schildkamp, 2013; 

Marsh, 2012). Moreover, in the available large scale studies in which this connection 

is made, small effects are reported (e.g., Carlson et al., 2011).  

Apparently, although DBDM is widely promoted, its full implementation causes 

difficulties. Merely the availability of student performance data is not sufficient to 

improve student achievement. Teachers need support to develop the knowledge and 

skills to adapt classroom instruction based on student achievement data (Datnow et 

al., 2007; Goertz et al., 2009; Hamilton et al., 2009; Slavin et al., 2013). Marsh (2012) 

has pleaded for carefully designed DBDM interventions directed at the classroom level, 

and for their rigorous evaluation.  

Let us first clarify what DBDM entails at the classroom level. Dunn et al. (2013a) 

define DBDM at the classroom level as “the identification of patterns of performance 

that unveil students’ strengths and weaknesses relative to students’ learning goals as 
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well as the selection and planning of instructional strategies and interventions to 

facilitate student achievement of learning goals” (p. 225). In order to facilitate students 

in accomplishing learning goals, teachers have to be able to provide instruction that 

suits each student’s instructional needs. This requires differentiation skills from 

teachers (Mandinach & Gummer, 2013), which are complex skills that are not mastered 

easily (Tomlinson et al., 2003). Only 52% of Dutch primary school teachers master 

both the basic didactic skills, and the more complex differentiation skills (Inspectorate 

of Education, 2014). Differentiation not only requires that teachers master 

differentiation skills but also prerequisite skills for differentiation, such as classroom 

management (Van de Grift et al., 2011). 

An effective way to support teachers in developing differentiation skills in the 

context of DBDM might be to coach them within their own classrooms. Currently, in 

several reform programs ‘coaching’ is used to support teachers in implementing DBDM 

in the classroom. Coaches then offer on-site coaching, which is context-embedded and 

which can promote reflection on teacher practice (Marsh et al., 2010). Coaching effects 

on both teacher practice and student achievement have been reported (Biancarosa, 

Bryk, & Dexter, 2010; Marsh et al., 2010; Van der Steeg & Gerritsen, 2013a). 

 Based on the previous, a DBDM intervention was designed to promote the 

implementation of DBDM in the classroom: a combination of general meetings for 

groups of teachers (in which those teachers were trained in general DBDM aspects, 

e.g., data analysis), and coaching sessions during which teachers were coached 

individually with respect to how to implement DBDM in their classrooms. As the final 

goal of DBDM is improved student achievement, the following research question is 

answered by means of a randomized controlled trial:  

What is the effect of an intensive DBDM intervention for grade 4 teachers on students’ 

mathematical achievement? 

 

Theoretical Framework 

Within this section, we first will elaborate on the requirements for a teacher to work in 

data-based way in the classroom. Next, we will discuss what the scientific literature 

describes concerning effectively preparing teachers for DBDM. Finally, the hypotheses 

for the study will be presented and explained. 
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Data-based decision making in the classroom 

Although DBDM is promoted widely in various countries the concept can vary 

somewhat between countries as educational policies and educational systems also 

differ. Visscher and Ehren (2011) distinguish between three core DBDM components. 

Firstly, determine the instructional needs of individual students and groups of students. 

Secondly, define the SMART (Specific, Measurable, Attainable, Realistic and Time-

bound) and challenging learning and performance goals to be achieved. Thirdly, based 

on the information from steps 1 and 2, teachers are supposed to decide which 

instructional approach is most promising for accomplishing the goals set. Keuning et 

al. (in press) has introduced a fourth component: the execution of the planned strategy 

for goal accomplishment. Keuning et al. (in press) also specified different levels at 

which DBDM can take place: the classroom level, the school, and the school board 

level (a board is responsible for one or more schools in the Netherlands). The four 

components and the levels of DBDM are shown in Figure 5.1.  

 

Figure 5.1. Four components of the Dutch DBDM model (Keuning et al., in press). 

 

The DBDM components in Figure 5.1 are closely related to the framework of Ikemoto 

and Marsh (2007) and to Multi-Tiered Systems of Support (MTSS) (Benner, Kutash, 

Nelson, & Fisher, 2013). However, Ikemoto and Marsh (2007) elaborate more on the 

collection of data, whereas in Figure 5.1 ‘goal setting’ is included as a separate 

component of DBDM. MTSS encompasses more than the approach to DBDM as 

presented in Figure 5.1. It includes DBDM, just as analyzing students’ behavior, and 

interventions aimed at improving their behavior. DBDM as described in this study 

predominantly focuses on improving students’ cognitive achievements. We will now 

describe each of the four DBDM components of the model in more detail.  
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Evaluating and analyzing results 

In order to gain insight into the instructional needs of students, data have to be 

analyzed and interpreted. Student performance data can provide teachers with 

feedback on the results of their actions. The resulting feedback can be an important 

mechanism for improving performance (e.g., Hattie and Timperley (2007)) as “data can 

help teachers to monitor their constantly changing environment, their functioning and 

to what extent curriculum aims are met, and react timely and in an evidence-based 

manner when problems need to be solved” (Schildkamp & Kuiper, 2010, p. 482). Marsh 

(2012) states that data has to be timely and accessible, to support its effective use.  

Dutch teachers receive feedback by means of biannual standardized 

assessments used by Dutch schools. The test scores can be analyzed by means of a 

student monitoring system (SMS) in various ways, for example which instructional 

topics are mastered by students and which not (Staman et al., 2014). Research shows 

that teachers with limited knowledge and skills regarding the possibilities and use of 

their SMS, when trained systematically, can improve their knowledge and data-

interpretation skills significantly (Staman et al., 2014).  

Teachers have to combine the resulting assessment data with data from other 

sources (e.g., students daily work) in order to adapt teaching in line with students’ 

needs (Ingram et al., 2004; Lai & Schildkamp, 2013). Based on this information, 

learning and performance goals can be formulated for each student.  

 

Setting SMART & challenging goals 

The ability to set clear performance goals is not self-evident. Visscher and Ehren 

(2011) found that teachers formulate ‘action-oriented’ goals like “we will strive for high 

scores”. Locke and Latham (2002) found that setting SMART and challenging goals 

can improve performance considerably. The combination of goal setting and feedback 

synergize as the feedback informs on the degree of goal accomplishment and as such 

can provide encouragement to try harder, and/or to explore alternative strategies for 

goal accomplishment (Locke & Latham, 2002).  

 

Determining strategies for goal accomplishment 

To decide on suitable instructional strategies for each student, the data-analyses 

results and the goals set have to be combined with instructional and curricular 
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knowledge: knowledge about learning progression, the structure of the curriculum, 

effective instructional strategies, and lesson planning (Visscher & Ehren, 2011). 

In the case of Dutch DBDM, the use of an instructional plan is considered 

important to contemplate instruction carefully. Such a plan is supposed to include the 

student performance goals and the instructional strategies for each student. It is 

common practice in Dutch classrooms to distinguish between three instructional 

groups: a low-performing group of students (the ‘extended instruction group’), an 

average-performing group of students (the ‘basic instruction group’), and the high-

performing group of students (the ‘shortened instruction group’). As whole-class 

instruction provided to the entire class is not sufficient for low performing students, they 

receive supplementary instruction. It is important that these students are not withdrawn 

from whole-class instruction as this may weaken their performance (Braddock & 

Slavin, 1995; Houtveen & Van de Grift, 2012). High performing students might lose 

their interest when confronted with non-differentiated instruction (McIntosh, as cited in 

Tomlinson et al. (2003)). Therefore, these students should be allowed to work 

independently as soon as new subject matter content is understood (as a result they 

will have more time for additional, more difficult assignments), and receive additional 

instruction at their own level (Inspectorate of Education, 2014). 

Besides the use of the three instruction groups, teachers, in this study, are 

encouraged to form additional small specific learning groups (of three to four students) 

to offer additional instruction on a few specific topics that only the members of that 

group have not mastered yet (Lou et al., 1996; Tomlinson et al., 2003). Teachers 

planned this additional support mostly once or twice a week during their mathematics 

lessons, for example, in lessons when students have to work independently. 

 

Executing strategies for goal accomplishment 

Planning instructional strategies and formulating challenging and feasible goals are 

important prerequisites for effective differentiation (Tomlinson et al., 2003). However, 

although Dutch teachers write instructional plans (including how students are divided 

over the three instruction groups), only a minority of them executes those plans in the 

classroom (Inspectorate of Education, 2014). It may be that teachers do not feel the 

need to use the plan in the classroom and only use it to show their school leaders that 

they develop such plans (Uhrmacher, Conrad, & Moroye, 2013). Another explanation 

might be that differentiation is a complex skill to master (Van de Grift et al., 2011), as 
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teachers have to be able to work flexibly between instructional groups in the classroom, 

varying instructional material and instruction just as the pace of instruction in response 

to students’ learning needs (Tomlinson et al., 2003). Only the division of students in 

instruction groups is not effective, instruction offered to the groups has to address the 

needs of students (Deunk et al., 2015).  

Now that DBDM at the classroom level has been defined in terms of its 

components and prerequisites we will briefly focus on the kind of professional 

development that may fulfill the prerequisites for DBDM at the teacher level. 

 

Professional development of teachers 

As DBDM is relatively new and not all teachers master the required complex skills, the 

question as to how teachers can be effectively trained for DBDM is posited. Several 

reviews of the characteristics of effective professional development programs (PDPs) 

point to five features of such PDPs: ‘content focus’, ‘active learning’, ‘duration’, 

‘collective participation’, and ‘coherence’ (Desimone, 2009; Timperley, 2008; Van Veen 

et al., 2012).  

 Research shows that PDPs which focus on classroom practice (e.g., the subject 

matter content to be taught there, and/or how to teach it) have more impact on teacher 

cognition, classroom practice and student achievement than PDPs focusing on topics 

not directly related to classroom practice (Garet, Porter, Desimone, Birman, & Yoon, 

2001; Van Veen et al., 2012).  

 Active learning requires that the instructional method used in a PDP engages 

participants (Prince, 2004), and it can take on many forms, such as being coached by 

an expert teacher in the classroom (Van Veen et al., 2012). Coaching offers teachers 

the opportunity to actively apply and integrate new knowledge in practice. Coaching 

interventions differ from each other for example in who the coach is (a peer teacher, 

or an expert teacher) just as in the focus of the coaching activities (Cornett & Knight, 

2009; McKenna & Walpole, 2008). In this study, an external coach supported the 

execution of the instructional plan by the teacher in the classroom, for example the use 

of three instruction groups in combination with the implementation of the planned 

instructional strategies. The duration of the PDP is considered important as longer 

PDPs provide more opportunities for in-depth discussion of PDP-content. Furthermore, 

teachers have more opportunities to implement new practices, receive feedback on it, 

and improve the implementation of DBDM (Garet et al., 2001). Given the complexity of 
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DBDM a substantial number of hours, across a considerable time span (leading to 

multiple opportunities to apply learning content), are required (Desimone, 2009; Garet 

et al., 2001; Timperley, Wilson, Barrar, & Fung, 2007; Van Veen et al., 2012).  

 Collective participation of teachers can be established by designing a PD for 

teachers of the same school, grade, or department (Desimone, 2009; Van Veen et al., 

2012). According to Van Veen et al. (2012) interaction and discussion between 

teachers, and the exchange of feedback between them can be a powerful asset for the 

facilitation of learning. 

 For a PDP to be coherent, an intervention should be consistent with teachers’ 

knowledge and beliefs. Moreover, an intervention should be in line with other national 

policies as well as the school policy to ensure that teachers will not perceive the PDP 

in isolation from daily practice (Desimone, 2009; Van Veen et al., 2012). Dutch schools 

are evaluated by the Inspectorate on whether they work in a data-based way; this 

implies that it is important for schools and teachers to work on DBDM.  

 

Hypotheses for the present study 

In this study, teachers were trained during one school year with respect to the 

knowledge and skills required to work in a data-based way in the classroom. The PDP 

was designed in line with the core features of effective PDPs, and in line with current 

teaching practices in Dutch primary schools (to strengthen the latter as much as 

possible). The intervention fostered teachers’ knowledge of students’ abilities, and their 

zone of proximal development (e.g., by means of data-analysis, and the provision of 

information about the mathematics learning progression.) This was done to improve 

teachers’ choice of instructional strategies in both the instructional plans, and in the 

implementation of those plans in the classroom. The PDP-effects on mathematical 

achievement were investigated based on the following hypotheses.  

Hypothesis 1: Mathematical achievement of students taught by teachers in the 

experimental group will be higher on the posttest than mathematical achievement of 

students in the control group. 

 

Furthermore, teachers in the intervention were encouraged to work with three 

instruction groups which, as indicated in the previous, is in line with most Dutch school 

policies. Based on data-analysis low-performing students (extended instruction group) 

received additional instruction matching with their needs, and high-performing students 
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could work more independently (shortened instruction group). Therefore, it was 

expected that the students in the extended and in the shortened instruction group 

would benefit in particular from the intervention. 

Hypothesis 2: a positive interaction effect is expected for students in both the extended 

instruction group, and in the experimental group.  

Hypothesis 3: a positive interaction effect is expected for students in both the shortened 

instruction group, and in the experimental group.  

 

Method 

Initial Sample 

Primary schools with a high percentage of low-SES students were contacted by e-mail 

to participate in the project1. It was decided to approach these schools as the 

Inspectorate of Education showed that schools with a high percentage of low-SES 

students underperform more often (Inspectorate of Education, 2010a), and therefore 

require more support.  

Contacted school leaders and teachers were informed about the design of the 

study, about what was expected from participating schools, and about the content of 

the DBDM intervention. Grade 4 (9-10 year old students) teachers of 60 different 

primary schools agreed to participate, and were randomly allocated to an experimental 

group (30 classes, 39 teachers), or a control group (30 classes, 34 teachers). The 

experimental group received a one year DBDM intervention during the school year 

2013-2014, teachers in the control group (business as usual) only provided student 

achievement data, and student and teacher background information. Control group 

teachers were not offered any support other than feedback from a student 

questionnaire filled out by their students, and they were not involved in another DBDM 

intervention during the intervention year. Control group teachers could participate in 

the intervention in the next school year (2014-2015).  

In the case of part-time teachers, both teachers of a class were obliged to 

participate if they were responsible for at least two out of five mathematics lessons a 

week. If two part-time teachers who were responsible for the same student group 

participated in this study, they will be referred to as a ‘teacher pair’ in this chapter.  

                                                      
1 The socio-economic status of students is based on the parents’ level of education. A ‘weight’ is given to students (0, 0.30, or 
1.20: the latter two weights indicate that a parent’s level of education is low). Schools receive extra funding for each ‘weight’-
student they have in their school. Only schools with an average student weight of 0.15 were invited for participation in the study. 
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Treatment fidelity 

We started with 60 classes (assuming an average class size of 20 students), in order 

to be able to determine an effect of .22 of a standard deviation with a power of .80 (sig. 

= .05) (this was calculated with PINT2.12). Despite clear agreements beforehand 

regarding what participation would require from teachers prior to the intervention, 11 

classes could not be included in the analysis. Three teachers dropped out of the 

intervention group at an early stage due to motivational problems. Another eight 

classes were left out of the analyses, because four teachers were absent from school 

for more than four months during the intervention year (due to illness, other than a 

burn-out attributed to workload), one teacher had participated in another intensive 

intervention during the intervention year, and in three classrooms teacher training 

institute students took over the teaching activities during the second half of the year 

(for three or more than three days a week). As the reasons why teachers were 

excluded from the analyses were not related to the intervention (e.g., not considered 

relevant by them), or a common relevant teacher characteristic (e.g., poor teacher 

quality) we expected these teachers to be similar to the teachers included in the study. 

To ascertain this, a comparison was made between the remaining 19 experimental 

classes with the 11 classes who could not be included in the analysis, on student and 

teacher background characteristics (teacher and student gender, teacher pair, 

teaching a multi-grade classroom, class size, teaching experience, student age, and 

pretest scores). It was found that teachers from the experimental group and the dropout 

group were alike for each of the background characteristics, as no significant 

differences were found between both groups. Given these results it was deemed 

prudent to consider the remaining 19 experimental classes to be representative for the 

entire experimental group.  

One teacher in the control group appeared not to teach grade 4 students, 

despite a clear agreement about this beforehand. The remaining 29 classes from the 

control group were included in the analyses.  

 

Final Sample 

Teacher characteristics for the experimental group and the control group are presented 

in Table 5.1. By means of chi-square tests (for teacher gender, teacher pair (Fisher’s 

exact test), multi-grade classroom) it was tested whether significant differences existed 
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between the experimental and the control group. The differences in class size, and 

teaching experience, were tested by means of an independent samples t-test.  

Table 5.1 shows that the number of teacher pairs was larger in the experimental 

group than in the control group, however this difference was not statistically significant. 

Moreover, no significant differences were found between the experimental and the 

control group with respect to teacher characteristics.  

 

Table 5.1  

Teacher characteristics for the experimental and the control group 

 Experimental group Control group Test for differences 
 N % N % χ2 (df) p 

Classes 19  29    
Teachers 25  33    
Teacher pair 6  4   .13 
Gender Men 7 28.00 8 24.24   

Women 18 72.00 25 75.76 0.11 (1) .75 
Multi-grade classroom 6 31.58 10 34.48 0.04 (1) .84 
 Mean Sd Mean Sd t (df) p 

Teaching experience in years 12.80  10.20 11.97  10.56 0.30 (56) .77 
Class size 18.79 4.04 19.28  4.07 -0.41 (46) .69 

Note. Degrees of freedom are in parenthesis.  
** p < .05 

 

Student characteristics for the experimental group and the control group are presented 

in Table 5.2. A distinction was made between instruction group (IG): the extended 

instruction group, the basic instruction group, and the shortened instruction group. By 

means of chi-square tests (for the distribution of students within instruction groups, and 

student gender) it was tested whether significant differences exist between the 

experimental and the control group. Furthermore, for student age and pretest scores, 

this was tested with an independent samples t-test. 

 Table 5.2 shows that the number of students in the control group was larger 

than the number of students in the experimental group. This was to be expected as the 

difference between both groups is ten classes. From Table 5.2 it can be concluded that 

the average pretest score of the experimental group (77.20) is higher (but not 

statistically significant), than the average pretest score of the control group (75.66). As 

expected, the shortened instruction group had the highest ability scores in both the 

experimental group and the control group. In contrast, students from the extended 

instruction group had the lowest average ability scores.  
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 Table 5.2 shows that prior to the intervention no systematic differences existed 

between students (age, gender, pretest score, and the distribution of students across 

instruction groups) from the experimental and the control group. 

 
Table 5.2 
Student characteristics for the experimental and the control group 

Note. Degrees of freedom are in parenthesis.  
** p < .05 

 

Intervention  

Teachers in the experimental group followed a DBDM training course, which included 

seven meetings (a total of 36 hours of contact time), and four coaching sessions 

during which they were coached on how to implement DBDM in the classroom. 

Teachers were divided into five groups, based on the location of their schools. The 

intervention was delivered by a trainer who had a university Master’s degree, who 

himself is a primary school teacher, and who is experienced in training teachers and 

schools in DBDM.  

All meetings were attended by 68% of the teachers, 24% attended six meetings, 

and 8% (two teachers) attended five meetings. Generally, if teachers could not attend 

a meeting this was due to sickness, and in most cases their teacher pair colleague was 

present to attend the meeting. All but one teacher were coached four times, one 

teacher was coached three times. After each meeting and coaching moment, teachers 

indicated that the topics and the assignments they had worked on during the meetings 

were very useful for them.  

 During the seven meetings teachers were trained in data use, in how to 

  Experimental group Control group Test for differences 
  N % N % χ2 (df) p 

Instruction group Total 269  404    
 Extended  74 27.51 116 28.71   
 Basic  115 42.75 183 45.30   
 Shortened 80 29.74 105 25.99 1.15 (2) .56 
Gender Boy 142 52.79 188 46.53   

Girl 127 47.21 216 53.46 2.53 (1) .11 
  M Sd M Sd t (df) p 

Pretest Total 77.20 14.40 75.66 14.30 1.36 (671) .17 
 Extended  64.55 10.99 62.61 11.98 1.12 (188) .26 
 Basic  76.38 9.44 76.28 10.12 0.08 (296) .93 
 Shortened 90.07 12.01 89.00 9.14 0.69 (183) .49 
Age  Months 125.11 6.45 125.56 6.05 -0.93 (671) .36 
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formulate student performance and learning goals, how to connect procedural 

mathematical topics to real life situations, how to present and evaluate a meaningful 

lesson goal, and in how to make an instructional plan for mathematics. During the third 

meeting, instructional models and the mathematical learning progression were 

discussed in depth. 

 Participating teachers analyzed the results of the most recent standardized 

mathematics test for their own classrooms by means of a SMS that was already in use 

by their school. These analyses allow teachers to draw conclusions about a student’s 

current ability level, in relation to both that student’s prior ability level, and the national 

benchmarks. Moreover, detailed conclusions can be drawn regarding those 

mathematical topics which individual students, or groups of students, do not fully 

master yet. Furthermore, teachers learned how to connect a student’s ability level to 

the learning progression, to be able to determine the student’s zone of proximal 

development. Participating teachers were taught how to use their SMS and they were 

obliged, by means of a protocol, to perform the analyses and to draw conclusions from 

it. As a response to the intervention two third of the teachers improved their knowledge 

regarding the possibilities of their SMS, while 75% improved their ability to interpret the 

outcomes of their SMS. 

Furthermore, teachers had to make an instructional plan twice (during the 

second and fifth meeting when new student progress data were available) which had 

to include performance goals for all students, the allocation of students to instruction 

groups (extended, basic or shortened instruction group), planned instructional 

strategies for the instruction groups and for individual students, and, which students 

would be in which special learning groups. Students were placed in an instruction 

group by their teacher on the basis of their mathematical ability, and classroom 

behavior. Special learning groups were formed to provide a few students with extra 

support on specific topics if they had problems with a specific topic. After an 

instructional plan had been carried out, teachers were asked to evaluate and discuss 

each other’s plans. This evaluation resulted in very practical questions (e.g., ‘How do 

you organize this in your classroom?’), but also in more critical questions regarding for 

example the feasibility of the instructional plan (e.g., ‘Are you able to work with four 

special learning groups, when you work in a multi-grade classroom?’).  

Teachers completed an assignment during each meeting, the trainer provided 

feedback on these assignments to each teacher individually. This feedback was 
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focused for example on whether the conclusions drawn in the data-analysis were 

correct, on the match between the analysis and the instructional plan, and on the 

appropriateness of the instructional strategies chosen.  

 In the fourth and sixth meeting, teachers also received and provided peer 

feedback on their own videotaped lessons (reduced to approximately 20 minutes of 

the original lesson) and on a selection of the recorded lessons. The lesson was 

evaluated and discussed based on a feedback form in a teacher pair (meeting 4), or 

with all attending teachers (meeting 6). Despite of initially reserved attitudes among 

most teachers, all teachers experienced these meetings as very useful. For most 

teachers these activities led to more awareness about their own teaching behavior. It 

appeared to be rather difficult to have critical, content-focused discussions on the basis 

of a short video fragment, but tips and tricks were exchanged among teachers 

regarding to how to approach instructional topics, and how to deal with organizational 

difficulties in the classroom.  

During four individual coaching sessions each teacher received feedback from 

the trainer on how (s)he implemented DBDM in his/her classroom. After the observed 

lesson, the trainer and teacher discussed the various lesson phases: the introduction, 

the formulation of the lesson goal, the presentation of new subject matter, independent 

work by students, and the evaluation of the lesson goal. Teachers first presented their 

opinions regarding their strengths and weaknesses for each lesson phase. 

Subsequently, the trainer provided his own opinion on the phases. Finally, the teacher 

and trainer discussed how the teacher could improve the implementation of DBDM. 

The trainer indicated that the content of the discussions varied considerably between 

teachers, and over the course of the intervention. Especially at the beginning of the 

intervention, the discussions were focused on organizational aspects (how to organize 

a classroom that allows additional instruction for a small group of students?). During 

the last few coaching sessions of the intervention, discussions focused more on 

mathematical content, for example, on what kind of instructional strategy would have 

suited the lesson, or an individual student better.  

 Each of the lessons observed by the trainer were recorded, and teachers were 

able to watch these lessons again online. An overview of the content of the intervention 

is provided in Table 5.3. As shown in Table 5.3, the first three meetings were held 

during the first two months of the school year to ensure that teachers could start 

working in a data-based way almost immediately. Meetings 5 (February) and 7 (June) 
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were scheduled after the standardized student assessment had taken place, to ensure 

that teachers could analyze those data, and base their instruction on the students’ test 

results.  

 

Table 5.3 
Intervention content 

Month  Duration Meeting Content 

September 8 hours Meeting 1 

- The background and meaning of DBDM 
- Explanation CITO-assessments  
- The use and interpretation of SMS-data 
- Analysis and interpretation own data with a SMS 

by means of a protocol 
- Individualized feedback on protocol and the 

interpretation of the analysis results 

September 8 hours Meeting 2 
- Drawing up an instructional plan 
- Formulating SMART goals 
- Individualized feedback on instructional plan 

October 4 hours Meeting 3 

- Dutch national goals for mathematics 
- The mathematics learning progression  
- Instructional models  
- Formulating personal improvement goals 

Coaching session 1 

November 4 hours Meeting 4  

- Observing mastery lessons 
- Observing videotaped lessons in teacher pairs 
- Peer teachers provide feedback on videotaped 

lessons  
- Feedback on how to differentiate instruction in 

the classroom 
Coaching session 2 

February 4 hours Meeting 5 - As in meeting 1 
Coaching session 3 

April 4 hours Meeting 6 - As in meeting 4 
Coaching session 4 

June 4 hours Meeting 7 - As in meeting 1 

 

Instruments 

Student achievement was measured by means of the standardized mathematics tests 

from the Dutch Central Institute for Test Development (Cito), used by about 90% of 

Dutch primary schools (Ledoux et al., 2009). The Dutch COTAN (responsible for 

assessing the quality of the tests used in the Netherlands) assessed the quality of the 

mathematics Cito test (e.g., reliability and validity) for six criteria as ‘good’, and for one 

criterion as ‘not applicable’ (ToetsGids, 2014). Students are assessed twice a year by 
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means of grade specific mathematics Cito tests. Test results are converted into a 

student ability score, depicted on a vertical ability scale (ability scores can be compared 

across grades).  

In this study, a student’s ability score at the end of grade 3 (administered 

between May 15, 2013, and August 1, 2013) was used as a pretest score, the mid-

grade 4 assessment (administered between January 1, 2014, and March 1, 2014) as 

the midtest. The end-of-grade-4 test (administered between May 15, 2014, and August 

1, 2014) was used as a posttest score. This entails that the pretest scores were mostly 

administered by teachers other than those participating in this study, as the students 

were not taught by the participating teachers during the third grade. An average score 

was calculated for those students who underwent multiple assessments during the 

specific time period.2 The data from the schools’ student monitoring systems provided 

us with both students’ achievement scores, and students’ demographic characteristics 

(e.g., gender).  

Demographic data concerning teachers (e.g., age) were obtained via an online 

questionnaire. Teachers were also asked to provide information on the instruction 

group in which students had been placed (extended, basic or shortened). They were 

asked to give this information for the first half and for the second half of the school year 

2013-2014. This resulted in 123 missing values for the first half of the year (out of 673 

students), and 50 missing values for the second half of the year (despite multiple 

requests to provide us with the information). For the statistical analyses it was decided 

to use the instruction group of the second half of the year. For the 50 students of which 

the instruction group of the second half year was unknown, it was decided to use the 

instruction group from the beginning of the year (this was considered reasonable as, 

gathered from teacher reports at both time periods, it was found that 75% of the 

students remained in the same instruction group). However, for four students it proved 

to be impossible to find out in which instruction group they had been taught, as such 

they were left out of the analyses.  

Teachers from both the experimental and the control group identified a total of 

46 students as ‘having their own learning progression’ (5% of students in the 

                                                      
2 The test results are not reliable for students who severely perform above or below the national average, schools can therefore 

decide to administer a test from another grade. Therefore, a small number of students have multiple ability scores for a specific 

period of time. 
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experimental group and 7% of students in the control group). These students neither 

follow daily classroom instruction (although they are in that classroom) nor belong to 

any of the three instruction groups. They underperform strongly and work according to 

their own individual plan. They predominately are supported by teaching assistants 

outside of the classroom. As these students do not participate in the daily mathematics 

routine, they also did not participate in the DBDM intervention and were therefore 

excluded from the analyses.  

 

Analysis 

Grade 4 students from participating classes were included in the analyses, when at 

least their pretest and posttest scores were available. Grade 3 (114), grade 5 (69), and 

grade 6 (3) students in multi-grade classrooms were left out of the analyses as the 

intervention was aimed at grade 4 students.  

Since students are nested within classes, two multilevel regression models were 

estimated with respectively student ability scores at the midtest, and the posttest as 

the dependent variables. School was not considered as a level as all classes were 

from different schools. The intraclass correlation (ICC) was calculated to assess 

whether multilevel modeling was required (using the following formula: design effect = 

1 + (nclasses-1)*ICC), i.e. whether variation at the class level was large enough. This 

resulted in an ICC of .19 for the model with the midtest scores as the dependent 

variable (design effect of 10.13), and an ICC of .17 (design effect of 8.99) for the model 

with the posttest scores as the dependent variable. These results show that multilevel 

modeling was required (Peugh, 2010).  

To check for the effect of student and teacher background variables, the 

following variables were first added to the model: student-SES (based on student 

weight), student gender, student age (standardized), extended instruction group 

(yes/no), shortened instruction group (yes/no), pretest scores, teacher gender, number 

of years of teacher experience (standardized), multi-grade classroom (yes/no), teacher 

pair (yes/no), class size (defined as the total number of students in the classroom). In 

the case of teacher pairs, the background characteristics were used of the teacher who 

taught the class most of the time. Significant background variables (p < .05) stayed in 

the model, and this model was estimated again, to ensure that the included background 

variables were truly significant. The remaining significant background variables are 

presented in the ‘context model’, as shown in the results section. Next, the intervention 
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effect was added to the model, to test the first hypothesis (the ‘intervention model’). In 

the last model estimated, the interaction effects intervention*extended instruction, and 

intervention*shortened instruction were added (‘instruction group model’). The models 

were estimated with SPSS version 22, by means of maximum likelihood (ML) 

estimation, to enable a comparison of the fit of the models.  

 

Results 

Before presenting the results of the multilevel analyses, an overview of the average 

ability scores on the pretest, midtest, and the posttest, as well as the growth across 

the pretest and posttest is provided in Table 5.4.  

 Table 5.4 shows that average ability growth is in favor of the experimental group 

(12.05), although the difference is limited: 0.31 ability score points. Students receiving 

extended instruction within the experimental group prove to grow most in ability 

(14.77).  

 

Multilevel regression analysis 

First, the effects of the DBDM intervention during the first half of the school year were 

estimated. The results are presented in Table 5.5.  

 The ‘context model’ shows that a higher score on the pretest, being a student 

in the shortened instruction group, and in a multi-grade classroom have a significant 

positive effect (p < .10) on student achievement at the midtest. In contrast, being in the 

extended instruction group has a significant negative effect on student achievement. 

In the ‘intervention model’ it is shown that participation in the intervention hardly 

influences the scores on the midtest. The ‘instruction group model’ shows that both 

interaction variables (participating in the intervention, and being in the shortened or 

extended instruction group) do not have a statistically significant effect.  

   

 



   

Table 5.4 
Average ability scores at the pretest, the midtest and the posttest, and ability growth of the experimental group and control group  

 
 Pretest Midtest Posttest Growth 

N M Sd M Sd M Sd M Sd 
Experimental group Total 269 77.20 14.40 82.72 12.76 89.25 11.96 12.05 9.13 

Extended IG 74 64.55 10.99 70.02 6.93 79.32 8.42 14.77 9.43 

Basic IG 115 76.38 9.44 81.93 7.94 88.24 9.27 11.86 8.13 
Shortened IG 80 90.07 12.01 95.61 9.84 99.88 9.36 9.81 9.64 

Control group Total 404 75.66 14.30 81.13 15.19 87.40 12.98 11.74 8.81 
Extended IG 116 62.61 11.98 66.95 12.10 75.33 11.82 12.72 10.91 
Basic IG 183 76.28 10.12 81.52 9.87 88.17 8.77 11.89 7.82 
Shortened IG 105 89.00 9.14 96.10 10.55 99.40 7.37 10.40 7.84 

 
 



   

Table 5.5 
Multilevel regression analyses predicting the midtest results  

 Empty model Context model Intervention model Instruction group model 
Fixed Part Coefficients SE Coefficients SE Coefficients SE Coefficients SE 
Intercept 82.30** 1.04 39.79** 2.13 39.93** 2.22 40.06** 2.24 
Participation in intervention     -0.35 1.52 -0.54 1.60 
Pretest   0.55** 0.03 0.55** 0.03 0.54** 0.03 
Extended instruction   -6.40** 0.67 -6.41** 0.67 -6.91** 0.82 
Shortened instruction   7.07** 0.66 7.07** 0.66 7.32** 0.81 
Participation*Extended       1.27 1.16 
Participation*Shortened       -0.52 1.15 
Multi-grade   3.12* 1.60 3.11** 1.60 3.16* 1.60 
Random part         
Level: Class 37.75 10.32 23.67 5.43 23.65 5.43 23.43 5.38 
Level: Students 165.15 9.33 33.18 1.88 33.18 1.88 33.08 1.87 
-2*log likelihood 5413.24  4377.99  4377.94  4375.77  

*p < .10  

** p < .05 

 



   

Table 5.6 
Multilevel regression analyses predicting the posttest results 

 Empty model Context model Intervention model Instruction group model 
Fixed Part Coefficients SE Coefficients SE Coefficients SE Coefficients SE 
Intercept 88.55** 0.89 50.37** 2.17 50.11** 2.25 50.73** 2.26 
Participation in intervention     0.65 1.45 -0.33 1.54 
Pretest   0.49** 0.03 0.49** 0.03 0.49** 0.03 
Extended instruction   -5.48** 0.69 -5.48** 0.69 -6.61** 0.85 
Shortened instruction   4.94** 0.68 4.94** 0.68 4.64** 0.84 
Participation*Extended       2.74** 1.19 
Participation*Shortened       0.89 1.19 
Multi-grade   2.85* 1.60 2.88** 1.53 3.01** 1.53 
Random part         
Level: Class 27.22 8.00 21.09 5.09 21.00 5.07 20.81 5.03 
Level: Students 132.69 7.52 35.71 2.02 35.71 2.02 35.43 2.01 
-2*log likelihood 5262.20  4419.48  4419.28  4414.01  

*p < .10  

** p < .05 
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The results from the multilevel regression analysis with the posttest as the dependent 

variable are presented in Table 5.6.  

 The ‘context model’ and the ‘intervention model’ in Table 5.6 are in line with the 

results as presented in Table 5.5: pretest scores, being in the shortened instruction 

group, and being in a multi-grade classroom all significantly positively influence student 

achievement on the posttest. Furthermore, being in the extended instruction group has 

a significant negative impact on the posttest score. The main intervention effect is 

positive in the ‘intervention model’, however, this effect is not statistically significant. 

The expected difference between the experimental and the control group was not 

found; therefore the first hypothesis is rejected.  

However, in the ‘instruction group model’ clear differences in results are visible 

between Tables 5.5 and 5.6. In Table 5.6, the interaction of participating as a student 

in the intervention, and being in the extended instruction group shows a statistically 

significant positive effect on the posttest score. This implies that the posttest scores for 

students in the extended instruction group of the experimental group show an 

additional improvement of 2.74 ability score points, and that their posttest scores are 

on average 2.41 ability score points higher than those of students from the control 

group, who are in the extended instruction group. A significant better model fit is found 

(from 4419.28 to 4414.01) with the addition of the interaction effect (χ2 = 5.24, df = 1, 

p < .05).4 The effect size of the interaction effect is d = .19 (calculated by adding the 

intervention effect and the interaction effect participation*extended instruction group, 

divided by the pooled standard deviation of the posttest score). Therefore, the second 

hypothesis is confirmed.  

 The third hypothesis that participation as a student in the intervention while 

being a student in the shortened instruction group leads to improved student 

achievement could not be confirmed based on our analysis.  

 Instruction groups are formed on a subjective basis as a teacher decides which 

instruction group a student will belong in. In order to check whether the intervention 

effect also held for objectively lower performing and objectively higher performing 

students, the multilevel analysis was repeated by replacing the extended instruction 

group variable with the weakest 28% of students of each classroom (the percentage 

                                                      
4 To calculate this effect, the model was re-estimated without the non-significant interaction effect of participation*shortened 
instruction. The ModelFit-2 LogLikelihood changed to 4414.56, showing that the increased model fit is almost completely due to 
the interaction effect participation*extended instruction. 
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of students in the extended instruction group in this study). Furthermore, the shortened 

instruction group variable was replaced with the 28% best performing students of each 

classroom. The results showed similar outcomes, but the interaction effects in this case 

were not statistically significant. In other words, the intervention was not effective for 

the objectively lowest performing students, but for those students who, from the 

teacher’s perspective, were most in need of extra instruction. The influence of the 

teacher proves to be very important here.  

 

Conclusion and discussion 

Although no intervention effect on mathematical achievement was found in this 

randomized controlled trial across all students, the students in the extended instruction 

group benefited considerably from the DBDM intervention (effect size of .19 for 74 

students). These students had been placed (on the basis of their mathematical 

achievement and classroom behavior) in the extended instruction group by their 

teachers, and received more instruction adapted to their needs than students in the 

shortened instruction group, and in the basic instruction group.  

 Extended instruction group students in the experimental group scored on 

average 2.41 ability score points higher than students in the extended instruction group 

of the control group at the posttest. In a whole school year (10 months), grade 4 

students normally gain approximately 12 ability score points in mathematics. Thus, the 

intervention students in the extended instruction group of the experimental group grew 

approximately two additional months in mathematics when compared to similar control 

group students.  

 It is not possible to describe exactly which part of the intervention caused this 

effect: the extended instruction time, or the deeper understanding and execution of the 

instructional strategies required for these students. However, effective differentiation 

requires not only additional instruction time, it requires that the content of instruction 

matches students’ instructional needs (cf., Deunk et al., 2015; Tieso, 2003; Tomlinson 

et al., 2003). The goal of the intervention was that teachers would provide instruction 

that would suit the needs of all students better, but the intended student achievement 

effects were only found for the students in the extended instruction group. This could 

be due to the features of the PDP.  

 During the PDP, extra support for students in the extended instruction group 

was emphasized more in both the design of the instructional plan that teachers had to 
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make, and in its execution in the classroom (more than providing extra support to 

students in the basic, and in the shortened instruction group). Teachers in their 

instructional plan planned extra support for the extended instruction group as part of 

their daily mathematics lessons, while extra support for a few of the basic and of the 

shortened instruction group students was planned less regularly, and not necessarily 

during the mathematics lessons. Extra support was also scheduled by means of 

special learning groups, to support students on a specific topic (e.g., telling time). 

During the coaching sessions, in which the execution of the instructional plan in the 

classroom was promoted, the trainer could only provide feedback on how the teacher 

gave extra support for the extended instruction group as the special learning groups 

generally were not scheduled for these lessons. It may be that teachers did not provide 

as much support to the students in the special learning groups as intended and 

planned. As both the amount of extra support, and the execution of this support for 

students in the basic and the shortened instruction group were emphasized less during 

the PDP, this might explain why these students did not benefit as much from the 

intervention as the students in the extended instruction group. This is also supported 

by the results of the multilevel analyses which were estimated to investigate whether 

the effect for students in the extended instruction group also held in case a more 

objective measure was used (the weakest 28% of the students). This did not appear 

to be the case, which implies that the intervention was indeed helpful for those students 

who had been allocated to the extended instruction group by the teacher, and as a 

result were treated as one group of students in need of extra support. 

 For the interpretation of the effect size of .19 (the intervention effect for students 

in the extended instruction group) the context of the study is important (Lipsey et al., 

2012), because the effect size standards as developed by Cohen (1988) are based on 

interventions aimed at individual participants. In this study the PDP was aimed at 

influencing the behavior of teachers in their classrooms, and via them the achievement 

of students (thus, not directly at students). Lipsey et al. (2012) found that on average, 

studies using a randomized controlled trial aimed at the classroom level, reported effect 

sizes on student achievement of .18.  

 Moreover, student achievement in this research was not measured by means 

of a researcher-developed test, but by means of a standardized test. In the case of 

self-developed tests the content of the test is often closely aligned to the specific 

subject-matter content covered in the intervention. Standardized tests have been 
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developed independently of a specific intervention and cover subject matter content 

more broadly. Consequently, it is harder to find an effect using a standardized test. 

Lipsey et al. (2012) found an average effect size of .08 for randomized studies in which 

a standardized test was used in elementary education.  

Thus, the effect size found in this study for students in the extended instruction 

group, is of the same magnitude as those of other classroom level studies, but larger 

than the effect sizes found in other studies in which standardized tests were used. 

 Although it is hard to compare the results of this study with the effects of other 

DBDM effectiveness studies because of differences between studies with respect to 

subject matter, research design, and intervention target group, results of such studies 

may give an idea of what kinds of effects are possible.  

 Other DBDM studies in which the effects of interventions on students’ 

mathematical achievement were evaluated showed a small effect (Carlson et al., 

2011), or no effects (Slavin et al., 2013). However, these interventions were aimed at 

districts and school leaders rather than directly at teachers. The intervention used in 

the study of Van Kuijk (2014) was directly aimed at teachers, but the intervention was 

meant to improve students’ reading comprehension. A positive effect (d = .37) on 

student achievement was found. Slavin et al. (2013), after four intervention years 

aimed at reading, found a significant positive effect (reported effect size of .50). 

Seemingly, reading interventions show stronger effects than interventions aimed at 

improving students’ mathematics’ achievement. 

 Desimone (2009) stresses that improved student achievement can only be 

expected, when it is preceded by changes in teachers’ behavior within the classroom. 

Studies by Lockwood et al. (2010) and Biancarosa et al. (2010), show that it may take 

longer than one school-year to find coaching effects for all students. Support for the 

latter is found in the study of Slavin et al. (2013), and in the results of this study: in the 

first half year (from pretest to midtest) no effects were found, while after an entire 

intervention year an effect was found for students in the extended instruction group. 

As it was already mentioned, the trainer indicated that the discussions during the 

coaching sessions at the beginning of the school year were mainly focused on 

organizational aspects, while during the school year these discussions were more 

about differentiation of the content of mathematics lessons. As the emphasis was more 

on students from the extended instruction group, this explains why an effect was found 

for these students. It may well be that due to the complexity of DBDM, and the skills it 
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requires, teachers need more time to fully learn to implement the newly acquired skills, 

and as such to improve the achievement of all students.  

 

Future research  

Due to the costs of intensive PDPs such as the one reported in this study 

(approximately $2500 per teacher for a one year intervention), it may be a challenge 

to support and coach all teachers in school in this way. A practically more feasible 

approach may be to train one or a few teachers in a school intensively, who thereafter 

can coach their colleagues. This will be cheaper and teachers then also will have more 

time to gradually learn to implement DBDM. Moreover, in this way intervention effects 

also can be studied more protractedly and longitudinally. A similar approach was 

followed in Florida where internal coaches worked at a school with the purpose of 

supporting teachers in working in a data-based way (Lockwood et al., 2010; Marsh et 

al., 2010). Success for All schools also work with so-called school internal ‘program 

facilitators’ who support teachers in their schools to work in the intended way (Slavin, 

Madden, Chambers, & Haxby, 2009). School internal coaches also can differentiate 

the amount of coaching in line with, varying, teacher needs.  

 Another way to promote the implementation of DBDM in schools may be to 

make DBDM part of the curriculum of teacher training institutions. Currently, DBDM is 

rarely included in pre-service-training (Mandinach & Gummer, 2013).  

 Overall, this study indicates that DBDM can positively influence student 

achievement, but also highlights that it is not easy to accomplish this, and that it cannot 

be expected from the average teacher that he/she is able to completely implement 

DBDM on his/her own. On the contrary, teachers have to adapt their activities 

considerably to work in a DBDM way. Changing old habits is difficult, especially when 

it requires the development of new complex professional skills. There is still much to 

learn about how data-informed, deliberate teaching can be promoted further. The 

results of this study can serve as a starting point for deliberately designed and 

rigorously evaluated DBDM interventions. 
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Introduction 

The central aim of this dissertation was to provide insight into the effects of an intensive 

data-based decision making intervention on Dutch grade 4 primary school teachers 

and their students. This dissertation contributes to the DBDM knowledge base and 

presents findings that are of interest to Dutch policy-makers striving to promote 

evidence-based policies.  

 In this chapter, we first summarize the main findings of the four studies in this 

dissertation and reflect on how they contribute to DBDM as a field of study. Next, we 

discuss some general conclusions that can be drawn from these findings. Further, we 

discuss the extent to which each of the studies contributes to other (than DBDM) 

research areas and point to some general and methodological limitations of the 

research reported here. Finally, we formulate recommendations for future research.  

 The terms ‘teaching quality’ and ‘instructional skills’ are used interchangeably 

in the following to refer to the teaching skills that are described in each of the chapters.  

Main findings 

Study 1, teacher efficacy 

In the first study, we reported the effects of the intervention on teachers’ teaching 

efficacy. It was assumed that teachers would need a higher sense of efficacy for the 

implementation of DBDM, as teachers with a higher teacher efficacy are more willing 

and persevering with regard to the implementation of new teaching practices 

(Tschannen-Moran & Woolfolk-Hoy, 2001). Furthermore, teachers with a higher sense 

of teacher efficacy believe that they ‘matter’ to the learning of students (Bruce et al., 

2010), which is also an important assumption within DBDM. Moreover, the intervention 

incorporated several elements (coaching, peer-feedback and reflection on one’s own 

teaching) that were supposed to influence a teacher’s sense of efficacy.  

 By means of a delayed treatment control group design, we investigated the 

effects of the intervention on teachers’ efficacy of both the experimental group teachers 

and the initial control group teachers (who participated in the intervention one year 

after the experimental group teachers) and the long-term effects on the efficacy of the 

experimental group teachers. The results showed that the experimental group of 

teachers had a significantly higher gain in teacher efficacy than the control group 

teachers on two (the instructional strategies scale and the student engagement scale) 

of the three scales while no effects were found for the classroom management scale. 
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Even a year after the intervention had ended, the positive effects on both scales 

persisted. The initial control group teachers, after their intervention year in the second 

project year also showed a significant gain in teacher efficacy on the same two scales. 

 It was concluded that after an intensive intervention year, teachers had more 

confidence in themselves with regard to their instructional strategies and their skills to 

engage students in the classroom. As teachers were already confident in their 

classroom management skills prior to the intervention, the intervention probably could 

not impact this aspect of teacher efficacy. We concluded that the combination of the 

intervention’s content (which involved reflection on one’s own teaching practices and 

feedback from teacher peers), and the essence of DBDM (to reflect on the impact a 

teacher has on his/her students, and to make required adaptations in the instructional 

strategies executed) resulted in the observed effects.  

 

Study 2, teaching quality measured by means of classroom observations 

As an important aspect of the intervention was supporting teachers in the 

implementation of DBDM in the classroom, the focus of the third chapter was on the 

effect of the intervention on teachers’ instructional skills. Working in a data-based 

manner involves differentiated instruction, to address the varying needs of students, 

but teachers need support to do this (Mandinach, 2012). Therefore, teachers were 

coached, to foster the implementation of differentiation skills (Knight, 2009).  

 During four regular mathematics lessons, teachers were coached individually in 

offering additional instruction to students in the extended instruction group and to allow 

students in the shortened instruction group to work independently after a brief 

instruction. Furthermore, as DBDM requires that teachers work in a goal-oriented way 

(Keuning et al., in press), teachers were also encouraged to discuss the lesson goal at 

the start of the lesson and evaluate the extent to which the lesson goal had been 

accomplished at the end of the lesson. It was expected that the intervention would 

positively affect the DBDM skills of teachers. Moreover, as differentiation skills were 

considered to be advanced teaching skills (Kyriakides et al., 2009; Seidel & Shavelson, 

2007; Van de Grift, 2014), it was expected that teachers who did not master the basic 

teaching skills (such as classroom management) prior to the intervention, would not 

show much gain in DBDM skills. DBDM skills were considered to be beyond their zone 

of proximal development. 

 The study used a short interrupted time series design, as for each teacher, six 
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mathematics lessons were recorded. This included three lessons prior to the 

intervention and three lessons after the intervention. These lessons were assessed by 

four raters in an online environment with the use of the ICALT observation instrument 

(Van de Grift, 2007). The data was analyzed by means of a generalizability model in 

combination with a Bayesian IRT model. We found that teachers showed significantly 

more DBDM skills after the intervention. We did not identify differences between 

teachers who had ‘below average’, ‘on average’, and ‘above average’ basic teaching 

skills prior to the intervention, all groups showed a similar increase in DBDM skills.  

 We concluded that the intervention had a positive effect on the instructional 

skills of teachers, and that teachers with varying initial teaching skills can improve their 

DBDM skills if coached. However, we also pointed to the fact that the skills we focused 

on were predominantly ‘organizational features’ of instructional differentiation, whereas 

effective differentiation should also involve content specific aspects of differentiation, 

e.g., the use of appropriate instructional strategies for different (groups of) students 

(Deunk et al., 2015).  

 

Study 3, teaching quality measured by means of student perceptions 

In the third study, we reported to what extent the intervention impacted students’ 

perceptions of their teacher’s teaching quality. We considered the evaluation of 

students perceptions to be important, as working in a data-based way requires that 

students receive instruction matching to their needs (Mandinach & Gummer, 2013). 

Students might be the best source to indicate whether they have understood the 

instruction and whether the teacher addresses their needs. It was hypothesized that 

the intervention would positively impact students’ perceptions of instructional quality, 

the extent to which they felt challenged, and the degree to which teachers worked in a 

goal-oriented way. Just as in study 4, it was expected that particularly the perceptions 

of students in the extended and in the shortened instruction group would be impacted 

by the intervention.  

 Students from both experimental group teachers and control group teachers 

filled out a questionnaire at the beginning and end of the intervention year. The 

statements in the questionnaire reflected a student’s individual perception of their 

teacher’s teaching quality rather than the student’s perception of how the class as a 

whole perceived the quality of their teacher. The results were analyzed by means of a 

Bayesian multilevel IRT model. The intervention did not have any impact on how 
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students perceived their teachers’ skills to provide a safe classroom climate, manage 

the classroom well, provide clear instruction, work in a goal-oriented way, and 

challenge students.  

 We concluded that these findings could be due to various causes: the absence 

of a treatment effect, the indirect way of measuring the effect of the intervention, 

methodological limitations of our study, or a combination of these factors. Future 

research is needed to learn more about the potential of student perceptions for 

evaluating the effect of classroom interventions. 

 

Study 4, student achievement 

The aim of DBDM is to enhance student achievement. Therefore, the effects of the 

intervention on student achievement was the focus of the last study. During the 

intervention, teachers were trained intensively in gaining more insight into the abilities 

of students and in adapting their instruction to the needs of students. In this final study, 

a multilevel analysis was used to assess the impact of the intervention on the ability 

scores of students in the experimental and the control group. It was hypothesized, that 

mathematics achievement of students taught by teachers in the experimental group 

would be higher on the posttest than mathematics achievement of students in the 

control group. Furthermore, it was expected that students from the extended and 

shortened instruction group would profit most from the intervention. For these students, 

their daily instruction would be more adapted to their needs due to either regular 

additional instruction (extended instruction group) or to more time to work 

independently (and thus to make more difficult assignments; the shortened instruction 

group). The ability scores as measured by means of the standardized CITO 

assessments were used to compare both groups.  

 The results showed that the intervention had a significant impact on the ability 

scores of students in the extended instruction group after one school year, an effect 

size of .19 was found for these students. This subgroup of students profited 

considerably from the intervention as an additional growth of two months in 

mathematics was found. We were not able to report an achievement effect for all 

students. 

 We concluded that the intervention either did not provide enough support to the 

teachers of those students for whom no effects were found, or that it might take longer 
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than one school year to find effects for all students. These conclusions are discussed 

more in detail in the ‘Limitations of the intervention’ section. 

 

General conclusions  

In three of the four studies that were described in this dissertation, statistically 

significant positive intervention effects were found. The first study, into the effects of 

teacher efficacy, provides the strongest and most convincing evidence of the 

intervention effect. The second study showed that teachers worked more intensively 

with instruction groups and in a goal-oriented way. Finally, in the fourth study positive 

effects on student achievement were found for students in the extended instruction 

group, but not for other students.  

 These findings are partly in line with Desimone’s (2009) framework of the impact 

of teacher professionalization, because the strongest effect was found for the first 

professionalization effect indicator (teacher beliefs), while a smaller intervention effect 

was found for Desimone’s (2009) last professionalization effect indicator (student 

achievement). The non-significant results from the student perception study do not 

entirely match with Desimone’s (2009) theory of action. Especially the lack of a positive 

effect on the goal-orientation scale (which is ‘observable’ teaching behavior) is hard to 

explain. Due to the limitations of both the second study (a lack of control group and 

fully independent raters) and the third study (e.g., the mathematics subject was not 

clearly stated to students in the questionnaire and the reliability of the posttest 

measurement moment was questioned), it is hard to indicate whether teachers really 

changed their teacher behavior in response to the intervention.  

 However, the content of the intervention and the results of the fourth study make 

a strong case for the conclusion that the intervention did affect teacher behavior. 

During the meetings in the intervention, teachers were instructed to analyze student 

results and formulate students’ instructional needs in an instructional plan. This made 

teachers more aware of the needs of their students. Furthermore, teachers reflected 

on their own teaching behavior during the intervention based on the recorded lessons 

and coaching sessions. Both factors are important for influencing teacher behavior 

(Borko, 2004); this was also found in the second study. Moreover, the results from the 

fourth study suggest that teachers paid more attention to students from the extended 

instruction group as a significant positive effect was found for these students on the 

standardized mathematics test. Especially in randomized experiments, effects on 
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standardized assessments in primary education are typically low (C. J. Hill, Bloom, 

Black, & Lipsey, 2007; Lipsey et al., 2012). Therefore, the fact that we did find an effect 

suggests that the intervention affected how teachers approached students in the 

classroom.  

Contributions to educational research 

With regard to data-based decision making, there is a need for research that gives 

insight into how teachers respond to data use in practice, preferably by means of 

studies with strong research designs (Marsh, 2012). This dissertation addressed this 

need, as the designs used in the first, third and fourth study utilized such strong 

research designs, namely a comparison of two randomly assigned groups. 

Furthermore, the sample size used in this study can be considered quite large for 

educational research (Cheung & Slavin, 2015). Moreover, this dissertation focused on 

various aspects of DBDM and as such contributed to DBDM research in a valuable 

way.  

 Each of the four studies also addressed a particular general (non-DBDM 

related) aspect of conducting educational research. The first study focused on teacher 

efficacy. Teacher efficacy is generally assumed to become stable after a few years of 

teaching and is also assumed to be hard to influence (Tschannen-Moran & Woolfolk-

Hoy, 2001). Teacher efficacy research is mostly based on correlational designs with 

one measurement moment, rather than on experimental designs in which the effects 

of an intervention on teacher efficacy are investigated (Klassen et al., 2011). To our 

knowledge, this was the first study that was able to report significant positive, enduring 

treatment effects on teacher efficacy and is therefore an important contribution to 

teacher efficacy research. 

 Recent studies have stressed the requirement of multiple lessons and multiple 

raters for drawing reliable conclusions about a teacher’s teaching quality on the basis 

of classroom observations (H. C. Hill et al., 2012; Praetorius et al., 2014). The second 

study in this dissertation addressed this concern by working with four raters rating six 

lessons of a teacher. Moreover, in teacher coaching literature there is a plea for 

research that shows which instructional practices can(not) be impacted by means of 

coaching (Cornett & Knight, 2009). We have provided insight into the development of 

teaching quality over the course of an entire school year on both basic and advanced 

teaching skills. We found that the organizational aspects of differentiation can be 
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impacted by means of coaching, but that the intervention did not significantly impact 

other teaching skills. 

 The value of the third study on the use of student perceptions lies in the 

validation of the student perception questionnaire, the use of advanced data-analysis 

techniques, and the fact that we were able to clarify to what extent students with 

different background characteristics perceived their teacher differently. These 

perspectives and results contribute to the knowledge base of student perceptions 

research in primary education, which is an emerging field of research (Hamre & Pianta, 

2010). In line with the studies by Kane et al. (2010), and Fauth et al. (2014), we also 

found that primary school students are able to distinguish between different teaching 

quality constructs. The results indicate that students’ perceptions of teaching quality 

reflected more than the popularity of a teacher (Fauth et al., 2014), which is a 

prerequisite for using student perceptions for evaluating interventions and for providing 

teachers with feedback based on student perceptions. As a result of the way in which 

the statements were phrased in the questionnaire, we were able to provide insight into 

differences between the perceptions of students with different background 

characteristics (e.g., gender or SES), and insight into the extent to which the 

background of the teacher influenced the perceptions of their students.  

 The fourth study of this dissertation is of less value for other research areas than 

DBDM research. Its value lies in the practical lessons that can be drawn from 

conducting a randomized controlled trial in educational research; this will be discussed 

more in the ‘limitations of the intervention’ section.  

Limitations 

In the introduction, we showed that the intervention was in line with the five core 

elements of effective teacher professional development interventions, and that the 

intervention effects were investigated by means of a randomized controlled trial. In this 

section, we will point to some limitations of the intervention and methodology based on 

our experiences and findings. 

 

Limitations of the intervention  

As was discussed in chapter 5, the intervention may have focused too strongly on 

students in the extended instruction group (the lowest performing students) compared 

to students in the other groups. This is an important finding as DBDM aims to address 
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the needs of all students (Inspectorate of Education, 2010b) and not only the needs of 

weak performing students. Although the intervention aimed to address the needs of all 

students, teachers were not strongly supported in the classroom in providing additional 

support to students in the shortened (the best performing students) and the basic 

(average performing students) instruction groups. Especially Dutch teachers might 

profit from more support in teaching these students, as international comparative 

studies have shown that the Netherlands has relatively few excellent students in 

mathematics and reading (Meelissen et al., 2012).  

 Moreover, our results did not provide evidence that the intervention promoted 

teachers to execute instructional strategies that were aligned with the needs of their 

students. The observation instrument used in the second study focused strongly on 

the organizational aspects of instructional differentiation and, furthermore, the findings 

from the third study did not provide evidence of differentiated instruction. Preferably, 

differentiation support for teachers would had been incorporated more or differently 

(Deunk et al., 2015; Tomlinson et al., 2003).  

 As described in chapter 5, the trainer indicated that the organizational aspects 

of differentiation were discussed during the first few coaching sessions, whereas the 

discussions were more related to the content of the instruction near the end of the 

intervention year. More attention for adequate instructional strategies for different types 

of students in both the meetings, and during the coaching sessions could have 

promoted teachers’ awareness regarding the possibilities of instructional differentiation 

at an earlier stage of the intervention. However, our knowledge regarding how 

instructional differentiation should be implemented in the classroom, which instruction 

strategies are adequate for which students and how teachers should be supported in 

implementing this, was still limited (Tomlinson et al., 2003). Visscher (2015) points to 

the need for additional research into how differentiation skills can be developed 

effectively as part of data-based decision making interventions.  

 Furthermore, although the intervention offered opportunities for teachers to 

discuss the content of the intervention with each other, this was only possible during 

the central meetings. Teachers could not discuss their daily problems and questions 

regarding DBDM with their colleagues in their own school, as their colleagues did not 

participate in the intervention. This may have limited the extent and rate in which 

teachers implemented new teaching practices.  
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Methodological limitations 

The designs used in the first, third and the fourth study incorporated the random 

allocation of teachers and their classes to the experimental group or control group. The 

advantage of randomization is that both groups can be assumed to, on average, be 

equal to each other prior to the intervention. However, the level of attrition was not 

negligible in these studies, which reduced the statistical power. Attrition may threaten 

the internal validity of randomized controlled trials, especially when it is related to 

features of the intervention (Shadish et al., 2002). For example, if all weak performing 

teachers would have dropped out because the intervention was not in line with their 

needs, the remaining group of teachers would no longer offer a fair comparison with 

the control group of teachers that still would include the weak performing teachers. In 

all studies in this dissertation, attrition was generally not related directly to the features 

of the intervention as only a few teachers dropped out due to motivational issues. 

Exclusion of teachers was primarily due to teachers’ personal circumstances or the 

inability of schools to fully commit to the prerequisites set for participation in the 

intervention. This attrition could have been diminished by making agreements with 

participating teachers and schools clearer beforehand. For example, in the fourth 

study, some schools had to be excluded from the analyses as they had allowed 

teacher-training students to teach in the experimental classes for a considerable 

amount of time. Nevertheless, it is likely that the experimental and the control group 

were still comparable to each other, as attrition was not related to intervention features. 

However, the occurrence of the attrition should be kept in mind when interpreting the 

results of these studies.  

 In the second study, it was neither possible to record the lessons of the control 

group teachers, nor was it possible to appoint independent raters (raters were aware 

of the intervention content and of whether recordings were pretest or posttest 

recordings) due to limited resources. This limits the extent to which the findings can be 

attributed to the intervention (Shadish et al., 2002). However, only intervention effects 

were found for the instructional skills related to DBDM and not for the basic, instruction, 

or the learning strategies skills. Therefore, it is unlikely that the observed effects were 

due to natural learning effects.  

 A final limitation is that it was only possible to investigate the effects of the 

intervention longitudinally in the first study. Retention measurements and perceptions 

of classroom quality in the other studies could have provided more insight into the 
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extent to which the affected teaching quality over a longer period of time (than the 

intervention period). Especially for the effects on student achievement, the 

investigation of long term intervention effects would have been an asset to DBDM 

research as such effects may become (even) stronger in the long run (Biancarosa et 

al., 2010).  

 

Future research  

Borko (2004) distinguishes between three phases of investigating the effects of 

professionalization interventions. This dissertation offers some insight into the 

intervention effects for each of those three phases, but additional research for each 

phase is required as well. Therefore, we formulated recommendations for future 

research on the basis of these phases.  

 

Phase 1, existence proof 

In the first phase of evaluating intervention effects, Borko (2004) specifies that only 

evidence of the positive effects of the intervention on the intended outcomes is needed. 

This ‘existence proof’ of an effect could come from research in a single site, for 

example the effects of an intervention on one teacher and his students in a single 

classroom (Borko, 2004).  

 This dissertation has shown that the professionalization intervention has had an 

impact on teachers’ teaching efficacy, instructional skills, and students’ mathematical 

achievement in multiple classrooms. However, this evidence only pertains to 

mathematics lessons for grade 4 students taught by regular primary school teachers. 

We recommend widening the focus in future research to other school subjects and 

different grade levels. Of especial interest is to what extent the effects of a DBDM 

intervention differ across grades. Studies have shown that students do not show the 

same ability growth in each grade, they do not develop in a ‘linear’ way (Bloom, Hill, 

Rebeck Black, & Lipsey, 2008; Hollenberg et al., 2011). Generally, students learn the 

most in the first few grades of primary school, after which learning slows down. 

However, although students are commonly more responsive to interventions during 

the first few grades, this does not imply that it is easier to obtain an intervention effect 

during these years, as students are already rapidly developing (Bloom et al., 2008). In 

fact, Lipsey et al. (2012) described that effect sizes in randomized studies for primary 

schools are, on average, lower than the effect sizes found in middle schools. Additional 
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research can provide insight into the effects of working in a data-based way across 

grades.  

 Furthermore, future studies can investigate the role of other variables (than the 

ones studied in this dissertation) that could be important for the implementation of 

DBDM in classrooms. Factors that are considered important are, for example, a 

teacher’s attitude towards and knowledge of DBDM (Schildkamp, Karbautzki, & 

Vanhoof, 2014), and the extent to which teachers (and schools) already work in a data-

based way.  

 

Phase 2, multiple sites and facilitators  

In Borko’s (2004) second phase, the intervention effects are studied when the 

professionalization is implemented at several sites by multiple facilitators. The studies 

in this phase are meant to clarify to what extent the intervention can be implemented 

effectively in multiple settings and by multiple trainers, without making too many 

adaptations (Borko, 2004). This phase is important as intervention effects tend to 

become smaller when they are implemented at a larger scale (Slavin & Smith, 2009; 

Visscher, 2015).  

 This dissertation has shown that the DBDM intervention studied can be 

implemented effectively in multiple classes, and that teachers who varied in teaching 

quality could improve their DBDM skills in response to the intervention (study 2). 

Evidently, the intervention can be implemented in several sites without making 

fundamental adaptations to the content of the intervention. However, although the 

group of teachers varied in teaching quality, we do not know to what extent this group 

was representative for all Dutch primary school teachers. For example, in the 

discussion of the second study, we questioned whether enough ‘severely weak 

performing’ teachers participated in order to draw valid conclusions about how this 

specific group of teachers responded to the intervention. Additional research could 

provide more insight into the effects of the intervention on this group of teachers. 

Furthermore, the intervention was implemented by one trainer during the first 

intervention year, while during the second year another trainer took over. A comparison 

between the effects of trainers could not be made, while the trainer could be an 

important determinant for the successful implementation of an intervention (Borko, 

2004). We recommend that the effectiveness of the intervention and the extent to which 
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the intervention lasts when implemented by multiple trainers with different backgrounds 

is investigated in future research.  

 In this dissertation, the intervention effects on various factors were described 

separately across different chapters. Therefore, we could not draw conclusions about 

how each factor studied and each effect found relates to the other factors and effects. 

To gain insight into which factors are particularly important for the successful 

implementation of DBDM, we propose an investigation into the extent to which each 

DBDM factor (e.g., teacher efficacy (growth) and/or instructional (growth)), or which 

combination of factors, contributes to higher student achievement.  

 

Phase 3, the comparison with other DBDM interventions 

In Borko’s (2004) third phase, several interventions that have proven to be effective in 

the first two phases are compared in terms of implementation success, prerequisites, 

and effectiveness. Such a comparison can provide essential information to policy-

makers, which they can use to decide on resource allocation (Borko, 2004).  

 Recently, the findings of three Dutch DBDM interventions on student 

achievement were reported. These interventions all offered support to teachers on all 

four DBDM components (see Figure 1.1, p. 5) but they also differed in several aspects, 

such as the intervention focus (school team versus individual teachers), its duration 

(one or two school years), the grades in which the intervention was implemented, and 

the extent to which coaching was offered to teachers. In terms of effects on student 

achievement, Van Kuijk (2014) found that a one-year DBDM intervention for grade 2 

and grade 3 teachers resulted in significant positive effects on students’ reading 

comprehension, while the same intervention, aimed to improve students’ mathematics 

achievement did not result in increased student achievement (Ritzema, 2015). Van 

Geel et al. (2016) evaluated the effects of a two-year school-wide DBDM intervention 

on mathematics and reported significant positive results for all students. When the 

results of these four studies are compared, it can be concluded that DBDM 

interventions have the potential to positively affect student achievement. 

 In each of these interventions, teachers were trained by an external trainer. This 

implies that these kinds of interventions are expensive and labor-intensive, especially 

when individual coaching is offered to teachers (as was the case in this study). 

Moreover, once the intervention was concluded, the trainer was no longer available to 

share his expertise, which could limit the long-term effects of the intervention 
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(Timperley et al., 2007). To address these limitations, we recommend the evaluation 

of the effects of another kind of intervention in which one or two teachers within a 

school are trained to become experts. They could function as ‘program facilitators’, as 

in Success for All schools (Slavin et al., 2009), supporting the implementation of DBDM 

within the school. 

 

Final thoughts 

The findings presented in this dissertation are in line with several other studies into 

DBDM that have shown that working in a data-based way can positively affect student 

achievement (e.g., Slavin et al., 2013; Van Kuijk, 2014). However, such an effect is 

certainly not self-evident and requires intensive professional development of teachers. 

To achieve the Dutch Inspectorate’s nation-wide goal, that 80% of the Dutch primary 

schools works in a data-based way, we suggest that the training of DBDM skills is 

incorporated into the curriculum of teacher training institutions (as is also emphasized 

in Mandinach and Gummer (2013) and Visscher (2015)), and that schools are offered 

deliberately designed professional development trajectories to foster the 

implementation of DBDM. The results of the DBDM intervention evaluated in this study, 

can be a valuable starting point for the design of such trajectories. 
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The ratings of the observed lessons were modeled using a combination of an item 

response theory (IRT; Lord, 1980) model and a generalizability theory (GT) model 

(Brennan, 1992; Brennan & Johnson, 1995). All teachers (Nt = 34) were scored by 

raters (Nr = 4) using the same items (Ni = 34) across all time points (Nm = 6). The items 

were scored on a 4-point Likert scale. The IRT model was used to transform the 

discrete item responses Xtmri (Xtmri = j, j = 0,…,3) into continuous latent variables �345. 

These latent variables can be seen as scale scores, so �345 is the scale score of 

teacher t at time point m by rater r. The IRT model used was the generalized partial 

credit model (GPCM, Muraki, 1992). In the GPCM, the probability of observing the 

score Xtmri in a response category j (j = 0,…,3) is given by 

 �((345� = 6) = 	 exp(6���345 −	&�4)
1 +	∑ exp	(ℎ���345 −	&��)																		 

(1) 

 

where �� is the discrimination parameter of item i, and &�� (j = 0,…,3, &�$ = 0) are item 

location parameters.  

 The effects of teachers, time points and raters, and their two-way interaction 

effects are modeled through a GT model on the latent variable �345 (Glas, 2012, also 

see, Briggs & Wilson, 2007). The model is given by  

 �345 = �3 +	�4 +	75 +	834 + 935 +	:45 +	,345													 (2) 

 

where �3 	is a teacher effect, �4, a time effect, that is, the effect of a time point, 75 is a 

rater effect, 834, 935 , and	:45	are interaction effects, and ,345 is an error term. The error 

term and the three-way interaction are confounded. All components are random 

effects, the variance terms are denoted by >3, >4, >5 , >34, >35 , >45	and	>? , respectively. 

The interest lies in the relative judgements of raters rather than in the absolute 

judgements of raters. Therefore, rater reliability rather than rater agreement was 

evaluated, using the index 

 @ = >3+

>3+ +	>34
+

A4
+	>35

+
A5

	+ 	 >B+A5A4

		.																																		 

 

(3) 

The nominator gives the relevant systematic variance, that is, the variance of the 

teachers. The denominator gives the systematic variance plus all variance components 

which are seen as error components, that is, the interaction between teachers and 
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raters, the interaction between teachers and time points, and the residual variance. For 

each of the scales (Basic, Clear and activating instruction, DBDM, Learning strategies, 

and Total), the parameters of the combined IRT and GT model were concurrently 

estimated in a Bayesian framework using OpenBugs (version 3.2.3., rev 2012). A 

Bayesian estimation is an iterative process based on a Markov chain Monte Carlo 

(MCMC) method. The parameters of all scales were estimated with 4.000 burn-in 

iterations and 16.000 effective iterations. The burn-in iterations are needed to assure 

that all subsequent iterations are effectively drawn from the posterior distribution of all 

parameters. The distribution of �3 was set to standard normal, to fix the latent scale. 

The time effect,	�4, had a standard normal distribution, with a mean C4, and variance 

>4. The mean C4	had a standard normal prior and the variance a Gamma-prior which 

was equivalent to a prior variance of 0.20. These priors are the standard choices for 

the means and variances of normal distributions. All other components had a prior 

mean of zero, and a Gamma-prior which was equivalent to a prior variance of 0.20 too. 

The item discrimination parameter had a normal prior with a mean of 1.00, and a 

variance of 1.00, truncated to the positive domain. The item location parameters had 

a standard normal prior.  

 Functions of parameters, such as rater reliability, the PDP-effect, and the 

teacher-time effect were estimated along with the other parameters, and are thus 

provided with credibility regions. These are analogous to confidence intervals in 

traditional analysis, and in our article, traditional terminology is used to present the 

results. The PDP-effect was defined as the difference between the average effect over 

time for the three lessons prior to the PDP, and the average over time for the three 

lessons after the PDP. The teacher-time effect represents the extent to which a teacher 

impacts the estimated latent variable, prior to and after the PDP. It was estimated to 

evaluate whether teacher growth trajectories differed between teachers. The teacher-

time effect was defined by first estimating the teacher effect per time point, and then 

averaging the first three effects and the last three effects. This resulted in means of 

posterior distributions for the teacher-time effect per teacher prior to, and after the 

intervention, and standard deviations of the credibility regions. The teacher-time effect 

represents the extent to which a teacher impacts the estimated latent variable, prior to 

and after the PDP.  
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Aanleiding 

Eén van de speerpunten van het Nederlandse onderwijsbeleid is de invoering van 

opbrengstgericht werken (OGW) in het (basis)onderwijs. OGW, het “systematisch en 

doelgericht werken aan het maximaliseren van de prestaties van alle leerlingen”, werd 

geïntroduceerd als reactie op de veronderstelde dalende prestaties van Nederlandse 

leerlingen in internationale onderzoeken als PISA en TIMSS. In onderstaande Figuur 

1 zijn de componenten en niveaus van opbrengstgericht werken weergegeven. 

 

Figuur 1. Vier componenten en niveaus van opbrengstgericht werken. 

 

De verwachting is dat op bestuurs-, school- en groepsniveau systematisch wordt 

gewerkt aan het verbeteren van het onderwijs, door het gebruik van uiteenlopende 

data (bijvoorbeeld gegevens uit het leerlingvolgsysteem en de resultaten van de 

methode-toetsen). Op groepsniveau betekent dit bijvoorbeeld, dat leerkrachten op 

basis van de genoemde data, inzicht krijgen in de onderwijsbehoeften van hun 

leerlingen (m.a.w., welke leerstof beheersen de leerlingen al wel en welke nog niet, en 

waaraan moet de leerkracht dus werken?) en dat leerkrachten daardoor hun instructie 

beter af stemmen op wat leerlingen nodig hebben. De ambitie van het ministerie van 

onderwijs was dat 80 procent van de scholen opbrengstgericht zou gaan werken. 

Volgens de Inspectie van het Onderwijs werkt in de praktijk ongeveer 30 procent van 

de scholen opbrengstgericht.  

 Ook internationaal is het gebruik van data, voor onder andere het beter 

afstemmen van de instructie op de behoeften van leerlingen, een belangrijk onderdeel 

van het onderwijsbeleid. De implementatie van ‘data-based decision making’, zoals 

OGW internationaal wordt genoemd, verloopt echter vaak moeizaam. Bovendien is het 

aantal grootschalige onderzoeken waarin is aangetoond dat OGW leidt tot verbeterde 

leerlingprestaties beperkt. Veel interventies richten zich voornamelijk op de eerste 
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OGW component (het analyseren van de data), zonder ondersteuning te bieden bij de 

overige componenten van OGW. 

 Om scholen en leerkrachten te ondersteunen bij de implementatie van alle 

componenten van OGW, is op de Universiteit Twente de Focus training ontwikkeld. Bij 

de implementatie van de Focus training op schoolniveau, bleek dat leerkrachten vooral 

meer ondersteuning nodig hebben bij de laatste OGW component, het uitvoeren van 

OGW in de klas. Om die reden is de Focus training zodanig aangepast dat individuele 

leerkrachten konden worden ondersteund bij het opbrengstgericht werken in de klas, 

dit is de ‘Focus IV’ interventie. Het hoofddoel van dit proefschrift was het onderzoeken 

van de effectiviteit van de Focus IV interventie; het effect hiervan op de efficacy van 

leerkrachten, op de kwaliteit van lesgeven en op de leerlingprestaties.  

 

De Focus IV interventie 

In de Focus IV interventie zijn leerkrachten gedurende één schooljaar intensief 

getraind in alle onderdelen van OGW (zie Figuur 1). De interventie bestond uit zeven 

centrale bijeenkomsten (waarin leerkrachten van verschillende scholen bij elkaar 

kwamen) en uit individuele coachingsmomenten in de klas. Gedurende de eerste 

bijeenkomsten (aan het begin van het schooljaar, in september) lag de nadruk op de 

eerste drie componenten van OGW, die voornamelijk buiten de klas worden 

uitgevoerd. Leerkrachten werden getraind om de resultaten van hun eigen leerlingen 

te analyseren met behulp van het leerlingvolgsysteem én om die resultaten te 

combineren met hun eigen kennis over de leerlingen. Vervolgens leerden leerkrachten 

om SMART (Specifiek, Meetbaar, Acceptabel, Realistisch, Tijdsgebonden) en 

uitdagende doelen op te stellen voor hun leerlingen, passende instructiestrategieën te 

bepalen en deze in een groepsplan op te nemen. Dit werd in februari en juni herhaald, 

nadat leerlingen weer een leerlingvolgsysteemtoets hadden gemaakt. Daarnaast 

werden leerkrachten ondersteund bij het implementeren van OGW in de klas, waarbij 

werd gefocust op het werken met instructiegroepen en het bespreken en evalueren 

van het lesdoel. Hiervoor hebben de leerkrachten viermaal een coachingsgesprek 

gehad met de trainer nadat door hem een rekenles was geobserveerd. Daarnaast 

werden tijdens twee bijeenkomsten fragmenten van opgenomen rekenlessen 

besproken tussen de deelnemende leerkrachten onderling, vanuit het perspectief van 

OGW. 
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Onderzoeksvragen 

In dit proefschrift zijn de effecten van deze interventie onderzocht bij de groep 6 

leerkrachten van 60 Nederlandse basisscholen. Aan de hand van random toewijzing 

zijn deze 60 groepen 6 verdeeld over twee interventiegroepen. De leerkrachten van 

interventiegroep 1 ontvingen de interventie in schooljaar 2013-2014. Interventiegroep 

2 fungeerde als controlegroep in het eerste interventie jaar (2013-2014), daarna werd 

de interventie (in schooljaar 2014-2015) aan de leerkrachten van deze groep 

aangeboden.  

 Het doel van OGW is het verhogen van leerprestaties, maar om bij leerlingen 

effecten op hun prestaties te kunnen realiseren, zullen eerst veranderingen bij de 

leerkracht moeten plaatsvinden. Hierbij is het niet alleen van belang hoe de leerkracht 

lesgeeft, maar ook hoe de leerkracht zichzelf als leerkracht ziet. Daarom is in dit 

proefschriftonderzoek eerst onderzocht of leerkrachten ten gevolge van de interventie 

meer vertrouwen hebben gekregen in hun eigen kwaliteiten als leerkracht; oftewel, of 

hun ‘efficacy’ is toegenomen. Vervolgens is onderzocht wat de effecten zijn op het 

lesgeven, zowel via observatoren als via studenten. In dit proefschrift stonden de 

volgende vier onderzoeksvragen centraal: 

- Wat is het effect van de Focus IV interventie op de efficacy van de leerkrachten? 

- Wat is het effect van de Focus IV interventie op de kwaliteit van lesgeven van 

leerkrachten volgens observatoren? 

- Wat is het effect van de Focus IV interventie op de kwaliteit van lesgeven van 

leerkrachten volgens leerlingen? 

- Wat is het effect van de Focus IV interventie op de rekenprestaties van 

leerlingen? 

 

Effecten op leerkracht efficacy 

Leerkracht efficacy betreft het geloof in het eigen professionele kunnen en is belangrijk 

voor het werken aan de vernieuwing en optimalisering van het eigen professionele 

handelen. Van verschillende aspecten in de interventie was bekend dat ze van invloed 

zouden kunnen zijn op de efficacy van de leerkrachten: leerkrachten werden 

gestimuleerd om de nieuwe OGW vaardigheden te implementeren in de klas, te 

reflecteren op zichzelf en ze ontvingen feedback van zowel een expert als van collega 

leerkrachten. De efficacy van de leerkrachten is vóór en na de interventie met behulp 
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van een vragenlijst gemeten met betrekking tot de volgende gebieden: 

klassenmanagement, instructiestrategieën en de betrokkenheid van leerlingen.  

 Uit de resultaten bleek dat de leerkrachten die de interventie hadden gevolgd 

(interventiegroep 1) een significant grotere groei in hun efficacy hadden met betrekking 

tot hun instructie-strategieën en de betrokkenheid van leerlingen, dan leerkrachten die 

niet hadden deelgenomen aan de interventie (interventiegroep 2). Bovendien bleek dit 

een duurzaam effect: de (gegroeide) efficacy van deze leerkrachten was tot een jaar 

na de interventie stabiel gebleven. Nadat de leerkrachten uit interventiegroep 2 de 

training hadden gevolgd, lieten ook zij een significant positieve groei zien in hun 

efficacy met betrekking tot instructiestrategieën en de betrokkenheid van leerlingen. In 

beide interventiejaren werden geen effecten gevonden op de efficacy van leerkrachten 

met betrekking tot klassenmanagement. 

 Hieruit kan worden geconcludeerd dat de interventie een positief, blijvend effect 

heeft gehad op de efficacy van leerkrachten met betrekking tot hun 

instructiestrategieën en de betrokkenheid van leerlingen.  

 

Effecten op de kwaliteit van lesgeven gemeten aan de hand van lesobservaties 

Een kernaspect van opbrengstgericht werken is het afstemmen van de instructie op 

de behoeften van leerlingen. Dit vereist differentiatievaardigheden van leerkrachten, 

maar de Inspectie van het Onderwijs geeft aan dat veel Nederlandse leerkrachten deze 

vaardigheden nog niet volledig beheersen. Daarom bevatte de interventie ook vier 

coachingsmomenten, waarin leerkrachten werden gestimuleerd om tijdens de rekenles 

te werken met instructiegroepen. Ook werden leerkrachten gestimuleerd om steeds 

het lesdoel aan het begin van de les te bespreken en aan het eind van de les dit doel 

te evalueren. Uit eerder onderzoek is gebleken dat leerkrachten eerst de ‘basis 

vaardigheden’ moet beheersen (zoals bijvoorbeeld klassenmanagement), voordat ze 

kunnen (leren) differentiëren. Daarom werden leerkrachten, indien nodig, eerst 

gecoacht op de basisvaardigheden alvorens in de coaching aandacht te besteden aan 

differentiatie. 

 Om de onderzoeksvraag “Wat is het effect van de Focus IV interventie op de 

kwaliteit van lesgeven van leerkrachten volgens observatoren?” te beantwoorden zijn 

de leerkrachten van interventiegroep 1 in totaal zes keer gefilmd tijdens een rekenles, 

drie keer voorafgaand aan de interventie en drie keer erna. Deze opnames zijn 

beoordeeld door zes observatoren aan de hand van het ICALT observatieinstrument. 
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De beoordelingen zijn vervolgens geanalyseerd met een combinatie van een 

generaliseerbaarheidsmodel en een IRT-model.  

 Uit de resultaten bleek dat leerkrachten na de interventie meer OGW 

vaardigheden (het werken met instructiegroepen en het bespreken en evalueren van 

het lesdoel) lieten zien. Hierbij werd geen verschil gevonden tussen leerkrachten die 

de basisvaardigheden meer of minder beheersten. Op andere leerkrachtvaardigheden 

dan de OGW vaardigheden (het bieden van een veilig leerklimaat, 

klassenmanagement, instructiekwaliteit en het onderwijzen van leerstrategieën aan 

leerlingen) werden geen interventie-effecten gevonden. 

 

Effecten op de kwaliteit van lesgeven gemeten aan de hand van 

leerlingpercepties 

Zoals beschreven, een belangrijk aspect van OGW is het afstemmen van de instructie 

op de behoeften van leerlingen. De mate waarin leerlingen dit ervaarden kan daarom 

ook een belangrijke graadmeter zijn voor de mate waarin de interventie effectief is 

geweest.  

 De leerlingen uit beide interventiegroepen hebben aan het begin en aan het 

eind van het schooljaar 2013-2014 een vragenlijst ingevuld, over hoe zij hun leerkracht 

ervaarden wat betreft het bieden van een veilig leerklimaat, klassenmanagement, 

instructiekwaliteit, de mate waarin ze door hem/haar uitgedaagd werden en ook wat 

betreft het benoemen en evalueren van lesdoelen.  

 Aan de hand van multilevel IRT analyses is aangetoond dat de leerlingen van 

beide interventiegroepen significant negatiever waren over hun leerkracht aan het eind 

van het schooljaar. Daarnaast werden na het eerste interventiejaar geen verschillen 

gevonden tussen leerlingpercepties van interventiegroep 1 in vergelijking met 

leerlingenpercepties van interventiegroep 2. In deze deelstudie zijn dus geen 

interventie effecten gevonden. Mogelijke verklaringen hiervoor zijn dat het 

meetmoment van de nameting (aan het eind van het schooljaar, vlak voor de 

zomervakantie) niet geschikt was, aangezien de leerlingen significant negatiever 

waren over hun leerkracht, dat het onduidelijk was voor leerlingen dat ze alleen 

bevraagd werden over de rekenlessen (in plaats van over alle lessen) en uiteraard dat 

de interventie niet het gewenste effect heeft gehad.  
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Effecten op de rekenprestaties van leerlingen 

Om het effect van de interventie op de rekenprestaties van leerlingen te bepalen, zijn 

de vaardigheidsscores van de leerlingen op de CITO leerlingvolgsysteemtoets 

‘rekenen/wiskunde’ gebruikt. Dit is een methode-onafhankelijke, gestandaardiseerde 

toets. 

 Uit de multilevel analyses bleek dat leerlingen van de verlengde instructiegroep 

(leerlingen waarvan leerkrachten inschatten dat ze na de basisinstructie extra 

instructie nodig hebben) uit interventiegroep 1 significant hogere scores hadden na 

afloop van het eerste interventiejaar, in vergelijking met leerlingen uit interventiegroep 

2: een effect size van .19. Dit kan geïnterpreteerd worden als een substantieel effect, 

omdat het effect gevonden is op een gestandaardiseerde toets. Er werd geen effect 

gevonden voor de groep als geheel. In de interventie lag de nadruk op het werken met 

de verlengde instructiegroep en minder op de plusgroep (leerlingen die kort na de start 

van de basisinstructie zelfstandig aan het werk kunnen) en basisgroep (leerlingen die 

de basisinstructie volgen). Mogelijk is meer tijd (dan één schooljaar) en meer nadruk 

op de andere leerlinggroepen nodig, om een effect op alle leerlingen te kunnen 

realiseren. 

 

Conclusie 

In dit proefschrift is aangetoond dat het intensief trainen van groep 6 leerkrachten in 

opbrengstgericht werken kan leiden tot een verhoogde leerkracht efficacy, meer OGW 

vaardigheden bij leerkrachten, én verbeterde rekenprestaties van leerlingen uit de 

verlengde instructiegroep. Uit het onderzoek blijkt ook dat de implementatie van OGW 

veel tijd en professionalisering van leerkrachten vergt. Daarom zijn twee 

aanbevelingen geformuleerd voor de verdere implementatie van OGW in het 

Nederlandse basisonderwijs. Allereerst wordt aanbevolen om het verwerven van OGW 

vaardigheden tot een verplicht onderdeel van het pabo-curriculum te maken. Dit zorgt 

ervoor dat bij beginnende leerkrachten de basiskennis reeds aanwezig is. Daarnaast 

wordt aanbevolen om in-service leerkrachten te trainen in OGW met behulp van 

zorgvuldig ontwikkelde en bewezen effectieve professionaliseringstrajecten. 
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In the ICO Dissertation Series the dissertations of graduate students from faculties 

and institutes on educational research within the ICO Partner Universities are 

published: Eindhoven University of Technology, Leiden University, Maastricht 

University, Open University of the Netherlands, University of Amsterdam, University 

of Twente, Utrecht University, VU University Amsterdam, and Wageningen 

University, and formerly University of Groningen (until 2006), Radboud University 

Nijmegen (until 2004), and Tilburg University (until 2002). The University of 

Groningen, University of Antwerp, University of Ghent, and the Erasmus University 

Rotterdam have been ‘ICO ‘Network partner’ in 2010 and 2011. From 2012 onwards, 

these ICO Network partners are full ICO partners, and from that period their 

dissertations will be added to this dissertation series. 
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in Primary School Vocabulary Learning. Rotterdam: Erasmus University. 
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Technology. 
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University of the Netherlands. 
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Een kleine vier jaar geleden was ik net afgestudeerd en nog maar kort werkzaam bij 

de Rijksuniversiteit Groningen als onderzoeker bij de vakgroep ‘Opvoeding en 

ondersteuning van personen met beperkingen’. Een sollicitatie gesprek met Marieke 

en Adrie bracht hier verandering in; de vraag was of ik zo snel mogelijk aan de 

Universiteit Twente wilde starten op het Focus IV project. Dit was voor mij een hele 

mooie kans, die mogelijk werd gemaakt en me vanaf het eerste moment gegund werd, 

door Carla, Annette en Anneke. Ik heb dit erg in jullie gewaardeerd. 

 Na de start aan de UT begon de zoektocht naar basisscholen die deel wilden 

nemen aan de Focus IV training. Een heftige klus, waarin van de 1000 benaderde 

scholen uiteindelijk 60 scholen wilden meedoen. Roelien en Esmée bedankt voor jullie 

hulp bij deze klus. Als we deze scholen niet hadden gevonden was dit proefschrift er 

niet geweest. Maar het is er wel, want de Focus IV training kon in september 2012 van 

start met Bernard als toptrainer. Ik vond het fijn dat je er altijd voor in was om te sparren 

over Focus IV en dat jou nooit een moeite teveel was. Het trainers-stokje werd het 

laatste half jaar overgenomen door Claudia, die er op een knappe manier voor heeft 

gezorgd dat Focus IV op een mooie manier afgesloten is.  

 Na de training begon het door promovendi alom gevreesde ‘schrijven’. Gelukkig 

waren er toen altijd Marjan, Marieke, Marjoleine, Trynke en Annemiek om inhoudelijk 

te discussiëren, maar ook om te praten over de andere belangrijke zaken van het 

leven. Ik heb de schrijfweken en de dagelijkse lunchrondjes als heel prettig en 

waardevol ervaren. Trynke en Marieke, fijn dat jullie deur altijd open staat, zowel 

letterlijk als figuurlijk, ik heb daar veel gebruik van mogen maken ☺! Annemiek, 

bedankt voor alle gezellige en serieuze gesprekken in het Chalet en later B329. Wat 

is een fijne kamergenoot toch onvoorstelbaar waardevol! 

 Adrie, vaak hebben wij overleg gehad; over praktische zaken, inhoudelijke 

onderwerpen, random onderwerpen, maar nog het vaakst als ik ‘het niet goed op 

papier kreeg’. Je had bij het lezen van mijn afstudeerscriptie al opgemerkt dat het 

theoretisch kader niet mijn sterkste punt was, maar je opmerking ‘daar ga ik je wel bij 

helpen’ overtuigde mij om naar Enschede te komen. Bedankt voor je informele en 

prettige manier van begeleiden, je directe feedback en al je hulp om het proefschrift te 

krijgen tot wat het nu is. 

 Cees, bedankt voor je rustige begeleiding bij ingewikkelde analyses en het 

beantwoorden van mijn vragen hierbij. Ik heb het ervaren als een welkome afwisseling 

ten opzichte van de theoretische kaders.  
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 Daarnaast wil ik nog graag alle collega’s van eerst Onderwijskunde en later 

OMD bedanken, in het bijzonder Lorette en Birgit voor hun hulp bij de opmaak. Dion, 

bedankt voor het lezen van dit hele proefschrift. 

 In de afgelopen vier jaar heeft het schrijven van dit proefschrift centraal gestaan, 

maar buiten het werk om stonden mijn familie en vrienden centraal. Warner, wat 

hebben we een fijn thuis samen. Je rust, liefde en humor maken het elke dag weer zo 

fijn om bij je te zijn. Jinthe, je bent nog zo klein, maar wat maak je me elke dag weer 

blij. Mam, ik vind het heerlijk om je altijd te kunnen bellen over alle mogelijke 

onderwerpen. Elke keer verbaas ik me dan weer hoeveel we op elkaar lijken. Pap, ik 

denk niet dat je het ooit voor mogelijk hebt gehouden dat ik een ‘boek’ zou schrijven. 

Gelukkig heeft dit boek ook niet gevraagd om ‘een mooi levendig fantasierijk verhaal’, 

maar om een logisch, duidelijk en nuchter verhaal. Jij was één van de eersten die 

opperde om te solliciteren naar een promotieplek, bedankt voor deze suggestie! 

Samen vormen jij en mam een veilige basis waar Warner, Jinthe en ik altijd naar terug 

kunnen keren. Dit geldt ook voor Sietie en Sipke, tige tank foar jim belutsenens. 

Adriaan, Jorn en Jesse, ik laat het niet altijd blijken, maar ik vind het heel fijn om zulke 

enthousiaste broertjes te hebben. Uiteraard mogen oma Mies, opa Aad (beiden in 

memoriam), oma Akky en opa Jan hier niet ontbreken, ik vind het erg mooi om zulke 

betrokken en trotse grootouders te hebben.  

 Sera, Vera, Eleonora en Willemijn, bedankt voor de kletsdagen! Ik waardeer het 

dat ‘verder weg’ wonen geen drempel hoeft te zijn om elkaar regelmatig te zien en te 

spreken. Willemijn, ik ben stiekem heel trots dat Wortel en Aardbei nog altijd fier 

overeind staan. Ron, Ilonka, Jaco en Lucinda, bedankt bij het helpen ‘inburgeren’ 

tijdens de vele gezellige spelletjesavonden. 

 Zoals hierboven al genoemd, dit proefschrift was er nooit geweest zonder de 

leerkrachten die deel hebben genomen aan dit onderzoek. Paulien, Anouk, Peter, 

Taco, Robert, Eric, Martha, Ingrid, Marleen, Stephanie, Haleh, Peer, Sabine, Jaap, 

Deborah, Simone, Rutger, Carla, Pieter, Andrew, Guus, Olivia, Ella, Erik, Eva, Fiona, 

Jolanda, Sevket, Marjolein, Riemke, Annemieke, Naciye, Ludo, Mariska, Nina, 

Hillyanne, Anouk, Mirna, Alimoen, Miranda, Moniek, Monique, Marloes, Kim, Souad, 

Ayse, Olga, Mandy, Emilie, Nienke, Corien, Erik, Annette, Marjan, Thea, Mark, Ilona, 

Jolanda, Linda, Erik, Henny, Ingrid, Lydia, Leon, Sigrid, Wilma, Cindy, Trudie, Renate, 

Najat, Anke, Sarodjenie, Ilse, Hafieza, Hilde, Bianca, Leo, Wendy, Mirella, George, 

Erika, Marja, Lianne, Diana, Manuel, Ank en Peter, bedankt voor jullie deelname! 




