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A B S T R A C T

Although some studies have investigated the impact of data-based decision making (DBDM) on student
achievement, the overall findings are not straightforward, because of the studies’ methodological flaws and their
mixed results. This article first presents a breakdown of the DBDM concept as applied in the Dutch context. Next,
it explains the theoretical foundations of DBDM in feedback and goal-setting theory and then discusses various
factors influencing DBDM effectiveness. The results of six Dutch DBDM interventions with an explicit focus on
student achievement effects of DBDM and with strong research designs are then presented. Significant positive
effects on student performance as measured by means of standardized tests are reported for four interventions.
The interpretation of student progress data from student monitoring systems does not seem to be problematic for
teachers, if they are deliberately trained for it, but teachers do find it difficult to translate student progress data
into tailor-made instruction.

1. Introduction

‘Opbrengstgericht werken’ (Results-oriented work) is a Dutch term
that was introduced in 2007 by the Dutch government (Ministerie voor
Onderwijs, Cultuur, & Wetenschap, 2007) in response to the supposedly
declining performance of Dutch students in the core subjects on inter-
national assessments such as PISA, PIRLS and TIMSS. The government
wanted to improve student performance (Visscher & Ehren, 2011) and
therefore stimulated schools to work in a data-based manner, especially
in the core subjects of arithmetic/mathematics, language, and reading.
Data retrieved from digital student monitoring systems, especially data
regarding students, had to be utilized more and more effectively. This
approach had to be combined with a goal-oriented approach and with
providing more tailor-made instruction: differentiated instruction
matching the observed ability levels and instructional needs of students.
It was expected that this would maximize the performance of high-
performing, average, and low-performing students (Inspectie van het
Onderwijs, 2010; Onderwijs, Cultuur, & Wetenschap, 2010).

Several researchers developed interventions to promote DBDM as
defined in the Netherlands in Dutch schools, and evaluated their im-
pact. The goal of this article is to report the observed effects of the
Dutch approach to DBDM, initiated and encouraged by the government,
in which student achievement data are the most important data and
trigger for action. The theoretical core principles for the effectiveness of
this DBDM approach will be explained, as well as the factors influencing

the effectiveness of those principles. An overview of the effects of six
Dutch DBDM intervention projects is presented; however, before doing
that, DBDM as conceptualized in the context of Dutch ‘Opbrengstgericht
werken’ is first outlined and the factors influencing the effectiveness of
DBDM are presented. The article ends with recommendations for future
research.

2. Data-based decision making as a concept in the Dutch context

The core of DBDM at the classroom level was characterized well by
Wiliam (2006) who characterized assessment for learning (which plays
an important role within DBDM) as using evidence of achievement in
order to adapt what happens in classrooms to meet learner needs. In the
case of DBDM, the evaluation of the extent to which students have
mastered the subject matter is the basis for adapting teaching in a broad
sense, namely, the explanation of subject matter, the use of learning
material, and the provision of time to work on assignments.

However, DBDM as promoted by the Dutch government goes be-
yond adapting instruction in the classroom to what students need.
Performance evaluations at the school and at the school board levels
(Dutch school boards govern one or more schools) are also considered
important in DBDM. At these levels, DBDM is about data-based mea-
sures to maximize the quality of instruction and student achievement
indirectly. An underperforming school can, for example, observe that
the effective learning time in classrooms is too limited, and therefore
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develop policy measures to increase the learning time across the school.
A school board1, based on a diagnosis of the cause of student under-
performance in specific grades, may find out that the teachers in those
grades experience great difficulties with differentiating instruction in
line with the differences between students, and therefore organize
teacher professional development activities for those grades.

Fig. 1 below shows that DBDM as conceptualized in the Netherlands
is considered to encompass the same rational approach and the same
components at the classroom, school, and school board levels. The
evaluation, analysis, and interpretation of student progress data is al-
ways the starting point for formulating goals that are SMART (specific,
measurable, achievable, relevant, time-bound and challenging)2 . If the
actual situation (the first box in Fig. 1) and the intended situation (the
second box: the goals set) are known, a strategy (the third box) can be
chosen that is considered promising for accomplishing the goals set.
Remarkably, the fourth box in Fig. 1 (carrying out the chosen im-
provement strategy) was not mentioned in the government’s policy
document in which DBDM was introduced in the Netherlands. Choosing
a problem-solving strategy was implicitly equated to its execution.
However, although a good plan is valuable, a good plan that is executed
is much more valuable, and too many plans never reach the execution
stage. In the fourth box in Fig. 1, a plan is executed at one of the three
DBDM levels, which ideally results in improved student achievement.

Although student performance data from student monitoring sys-
tems are very important in DBDM as defined by the government, DBDM
is not limited to such data at all. Ideally, all other available relevant
information is also included in decision making, for example, in-
formation resulting from lesson observations, curriculum-based student
tests, diagnostic research with individual students, and other, more
qualitative, information (e.g., information about students’ home situa-
tion)3 .

Based on the above, DBDM as implemented in the Netherlands can
be defined as follows:

Teachers, schools, and school boards follow a systematic approach
in which:

• The achievement of students, classes, and schools as well as the
nature and causes of this achievement are studied on a regular basis
using student test results and other relevant data.

• Class, school, and school board goals are formulated, and strategies
are chosen and executed to maximize the performance of all stu-
dents.

This DBDM definition reflects how DBDM is viewed in the
Netherlands and this article is about the approach to DBDM and its
results. The Dutch School system is a decentralized system in which
school boards, schools and teachers have considerable freedom re-
garding the subject matter taught, the textbooks, the assessments, and
the instructional strategies used. Schools can therefore also not be
forced to adopt the DBDM approach,

This conceptualisation of DBDM is not the only existing con-
ceptualisation (Ikemoto & Marsh, 2007; Mandinach, 2012; Schildkamp
& Poortman, 2015). Other definitions of DBDM are similar in many

respects; goals are usually important, along with the systematic col-
lection, analysis and interpretation of data, and the cyclical nature of
the DBDM activities. The (proposed) sequence of DBDM activities
sometimes differs; for example, sometimes goal setting is the starting
point, whereas in other cases the analysis of student progress data is the
basis for setting performance goals. In some DBDM approaches
(Ebbeler, 2016), checking the validity and reliability of the data and
formulating hypotheses (e.g., about what causes a specific school pro-
blem) also are important DBDM elements. Ritzema (2015) pointed to
the difference between DBDM for accountability and DBDM for im-
provement purposes, and Schildkamp et al. (2012) distinguished be-
tween DBDM for improving cognitive student outcomes, non-cognitive
student outcomes and teaching practices. In this article the results from
standardized student academic achievement tests (in combination with
other relevant data teachers and schools have about their students and
teachers) are central; in other DBDM definitions, other input (e.g., de-
mographic data regarding students and teachers), process (e.g., grade
repetition data, data on teaching quality, results of surveys among
students and/or staff) and/or output data (e.g., non-cognitive outcomes,
or follow-up data on subsequent student educational paths), quantita-
tive and/or qualitative data are important (Schildkamp, Ehren, & Lai,
2012).

3. The effectiveness of DBDM: influential factors and empirical
findings

In Fig. 1, the DBDM components and activities are explained; stu-
dent progress data must be analysed and used at various levels to make
DBDM work effectively. Under these activities lie two core theoretical
principles explaining why DBDM as decomposed in Fig. 1 may be ef-
fective: feedback and goal setting (Visscher & Ehren, 2011). Adoption of
these principles does not always lead to better student, teacher or
school performance. We will therefore also focus what is known about
the conditions under which feedback and goal setting are effective. Next,
an overview is presented of the results of empirical research into the
effects on student achievement of six Dutch DBDM interventions in
which feedback and goal setting were important components.

3.1. Factors influencing the effects of DBDM

Based on more than 100 years of feedback research and extensive
research into goal setting, we have strong scientific evidence supporting
that performance in a domain can be greatly improved by feedback
(e.g., Hattie & Timperley, 2007; Kluger & DeNisi, 1996; Visscher & Coe,
2002) and goal setting (e.g., Locke & Latham, 2002). It has been shown
that when feedback and goal setting are combined, the effects are even
stronger than the sum of the effects of feedback and the effects of goal
setting (Locke & Latham, 2002). If one receives feedback on a regular
basis about the degree to which the goals set are being accomplished,
then, if desired, one can try to replace less productive approaches with
more effective ones.

Feedback and goal setting can improve performance; however, we
also know that this does not always happen. In their meta-analysis,
Kluger and DeNisi (1996) found an average effect size of 0.41 for
feedback interventions, but the 607 effect sizes across 131 studies
varied substantially. Despite the average positive effect, 38 % of the
effect sizes indicated that feedback had a negative effect on performance
(the studies included were not exclusively about educational contexts).
Whether feedback leads to the intended performance improvement or
not seems to depend on a number of conditions. The same applies to
goal setting (Locke & Latham, 2002).

We will therefore first discuss the factors influencing the impact of
goal setting and then go on to a discussion of the conditions for effective
feedback use.

1 In the Netherlands, schools belong to a school board, which holds authority
over one or more schools. Formally, the school board is the competent authority
for making all important decisions such as firing and hiring staff, making cur-
ricular decisions, and so forth. In practice, decisions are often made by school
staff and approved by the school board. There is a direct line between school
boards and the Ministry of Education (including the school Inspectorate be-
longing to the Ministry); thus, school districts or similar supra-school admin-
istrative bodies do not exist in the Netherlands.

2 Various definitions of this acronym exist.
3 Many studies and publications refer to feedback to students, whereas in this

article, feedback generally refers to feedback to teachers (and also to schools and
school boards).
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3.1.1. Goal setting - how and when does it work?
Setting SMART and challenging goals often improves performance,

because it leads to goal-oriented behaviour (and thus to the reduction of
activities irrelevant to goal accomplishment), increased effort towards
accomplishing the goals and increased searching for effective goal ac-
complishment strategies (Locke & Latham, 2002). However, goal set-
ting is no panacea; its effects depend on a number of factors, for ex-
ample, on the extent to which one is motivated to accomplish the goals
(goal commitment), and the degree to which the tasks executed are
complex. In the case of relatively simple tasks, it is easier to improve
performance with just extra effort and focus. Finding effective strategies
for goal accomplishment in the case of complex tasks is more difficult,
as more factors play a role, which makes cause-effect analyses and
developing effective approaches more complicated. Finally, the com-
petence of the person setting the goals will also influence the degree to
which setting goals improves performance. In the case of DBDM, the
levels of competence of teachers, school leaders, and administrators are
important when working with goal setting; some will be more effective
in setting and accomplishing goals than others.

3.1.2. Feedback characteristics that matter
The feedback first of all needs to be comprehensible to the user.

Student monitoring system output is not always readily comprehen-
sible, and its correct interpretation often requires training (Staman,
Visscher, & Luyten, 2014).

Another feedback aspect that is important for the effects of feedback
use is the content of the feedback. For example, feedback varies in the
extent to which it provides suggestions for improvement. As previously
stated, Kluger and DeNisi (1996) found in their meta-analysis that one-
third of all feedback effects were negative. In those cases, the feedback
did not indicate how the recipient could improve performance. Trans-
lated to the context of education, receiving only a score reflecting a
student’s overall mathematics performance does not help a teacher
much with improving that student’s performance. It is more helpful for
teachers to know which parts of the subject-matter content (e.g.,
number sense, adding, subtracting, etc.) students have mastered and
which parts they have not. And preferably such feedback is combined
with diagnostic information (what kind of errors are made by the stu-
dents and what might be the cause) and with suggestions regarding how
instruction can be better aligned with student needs. Fig. 2 shows some
examples of feedback characteristics that influence the impact the
feedback has on teaching quality and student achievement.

Other important feedback features are the frequency and timeliness of
the feedback (Faber & Visscher, 2014; Shute, 2008). Feedback from a
student monitoring system may be received too infrequently and too
late. Digital instructional systems nowadays provide the teacher with
student performance feedback during the lesson (e.g., indicating which
assignments prove to be problematic for which students), enabling a
teacher to tackle problems immediately as they arise (Faber, Luyten, &
Visscher, 2017; Faber & Visscher, 2018). This leads to the second im-
portant factor influencing feedback effects in the context of DBDM: the
feedback recipient.

3.1.3. The feedback recipient as an influential factor
How the feedback is dealt with is essential for DBDM, and strongly

depends on the feedback recipient’s competences and attitudes: to what

extent do they value performance feedback, do they interpret the
feedback correctly (Van Lommel, Van Gassel, Vanhoof, & Van Petegem,
2017) and, based on that, do they choose and execute adequate mea-
sures (see Fig. 2; Visscher & Coe, 2002)? With regard to teachers, their
use of feedback will depend on their evaluative competences, pedago-
gical content knowledge (knowledge of effective ways to teach specific
subject matter), and general didactic competences (e.g., the skills
needed to manage a class well, to structure a lesson, and to provide
clear instruction; Mandinach & Gummer, 2016; Reeves, Summers, &
Grove, 2016).

For DBDM, the skill of adapting and differentiating instruction
based on the performance feedback received is especially important, as
the feedback will often show that student progress differs between
students. At least part of the knowledge and skills required for DBDM
will require specific training, for example, training in the correct ana-
lysis of student monitoring system output and in providing differ-
entiated classroom instruction (Inspectie van het Onderwijs, 2010; Van
Geel et al., 2019). At the school level and the higher administrative
levels, DBDM calls for other competences, varying, for example, from
the competences to set clear, challenging, and feasible school perfor-
mance goals (which is more difficult than it may seem), to having the
skills and knowledge as a school team to monitor the extent to which
goals have been accomplished, to evaluate which strategies have
worked, and, based on that, to learn and to improve. In many schools,
this requires a long-term, gradual school development process
(Keuning, Van Geel, & Visscher, 2017; Spillane, 2012; Van Geel,
Keuning, Visscher, & Fox, 2017).

3.1.4. The impact of the school context
The school context in which DBDM is introduced also plays an im-

portant role in determining its effects, as we know that such contexts
differ greatly (Deunk, Maslowski, van Kuijk, & Doolaard, 2015;
Maslowski, Deunk, van Kuijk, & Bijlsma, 2015; Van Geel, Visscher, &
Teunis, 2017). Small Dutch schools often have part-time school leaders
and academic coaches who cannot spend much time on DBDM, whereas
a comprehensive innovation such as DBDM requires a considerable
investment of time and effort from both large and small schools
(Maslowski et al., 2015). Schools also differ in the quality of their
teachers and academic coaches, the level of educational leadership, and
in their staff mobility. In our DBDM projects, teacher and school leader
mobility proved to be quite large, which negatively influenced the
implementation of DBDM (Van Geel, Visscher et al., 2017). This may
have been because the new school leader and the new teachers were not
involved in the decision to adopt and implement DBDM. A new school
leader will not necessarily always support the DBDM initiative to the
same degree that his predecessor did. New staff may also lack some of
the specific DBDM competences acquired by their colleagues
throughout a DBDM intervention. Furthermore, as new staff will need
time to familiarize themselves with their new work situation, they have
less time and energy to spend on DBDM (Van Geel, Visscher et al.,
2017).

Other aspects of the school organization, for example, educational
leadership (how much school leaders regard the quality of what hap-
pens in the classroom as their responsibility), a safe school innovation
climate (in which, for example, working on professional development is
not considered to be a sign of professional incompetence), the school

Fig. 1. Components and levels of DBDM (based
on Keuning & Van Geel, 2016).
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staff’s motivation to improve (e.g., how much energy staff really want
to invest in DBDM), and the degree of collegial cooperation and support
when working on the DBDM innovation (Vescio, Ross, & Adams, 2008).
The school’s internal facilitation of improvement activities in terms of
providing the time and money required (Timperley, 2008; Van Veen,
Zwart, & Meirink, 2011) also influences how much happens and with
what quality, in response to feedback (see Fig. 2).

The school context factors described here imply the existence of
DBDM implementation contexts that will vary in the degree to which
they are favourable for implementing DBDM. One of the challenges in
promoting and implementing DBDM is dealing with this kind of var-
iation. An important question is whether a ‘one size fits all’ im-
plementation strategy, delivered in a time-differentiated way, is suffi-
cient, or whether some contexts really require tailor-made approaches.
This brings us to the last factor influencing the utilization and effec-
tiveness of DBDM: professional development for DBDM.

3.1.5. School staff professional development for DBDM
Given the complexity of DBDM, how teachers and other school staff

are trained and coached for DBDM is important for its success (Visscher
& Ehren, 2011). Professional development must provide the compe-
tences that DBDM requires, but that are currently lacking. Based on
their meta-analysis on teachers’ formative use of data, Black and
Wiliam (1998) drew the conclusion that such change and professional
development processes can only be very gradual and require perse-
verance. Slavin, Cheung, Holmes, Madden and Chamberlain (2013), for
example, found that teachers adapted their lessons based on student
performance data only in the 3rd year of their DBDM intervention.
During the first 2 years, teachers only analysed student performance
data: “… first and second year interventions were analogous to taking a
patient’s temperature, not providing a treatment” (Slavin et al., 2013, p.
22).

An important question, then, is what is necessary for successful
DBDM professional development. The general scientific literature on

the in-service professional development of teachers is only helpful to a
limited degree here. Remarkably few studies are available in which the
effects of variants in teacher professional development interventions (in
a general sense, thus not specifically for DBDM) have been investigated
empirically with a strong (experimental) research design. Yoon,
Duncan, Lee, Scarloss and Shapley (2007) found only nine such studies
worldwide in the period 1986−2003. Other teacher professional de-
velopment studies with matching or other non-experimental designs
have provided indications of factors that seem to be important, but such
factors need to be tested in experimental studies.

The literature on in-service teacher professional development is
rather general. For example, it points to the importance of a clear
‘improvement theory’ (Desimone, 2009). For DBDM, this means that a
theory of action is needed for how DBDM professional development is
expected to lead to specific DBDM staff competences, and how these
competences in turn will lead to specific changes in the classroom that
result in improved student achievement (see Fig. 3).

In the literature on in-service teacher professional development, a
number of very general psychological principles of learning have been
mentioned. For example, the importance of ‘deep learning’ has been
stressed: teachers integrating knowledge and skills when they develop
professionally. For teachers, understanding the merits of a newly
learned instructional approach is important, rather than mechan-
istically executing that approach (Timperley, 2008). The literature has
also called for professional development activities that are based on a
coherent set of varied learning activities, for example, the combination of
face-to-face learning with learning to apply the content learned,
coaching and feedback, and reflecting on your own professional func-
tioning. The literature on the factors to be taken into account in de-
signing teacher professional development trajectories has not clarified
very well what a well-designed DBDM professional development in-
tervention looks like. For example, how can a varied and coherent
ensemble of learning activities be provided (and when is coherence
achieved precisely and when not?) and how can a complex skill such as

Fig. 2. Factors influencing feedback utilization and its effects on teaching and student achievement.

Fig. 3. Improvement theory for teacher pro-
fessional development (based on Desimone,
2009).
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instructional differentiation be learned well by teachers?
It is also striking that the literature has made no distinctions be-

tween the nature of the skills, the competences, and the attitudes to be
learned. The nature of what has to be learned seems to be irrelevant, as
if the same training factors always apply. However, specific types of
knowledge can be taught well by means of a few hours of oral ex-
planation, whereas learning to master a complex didactic skill will re-
quire intensive and long trajectories, both in and outside of the class-
room (Kennedy, 2016; Van Veen et al., 2011).

In in-service teacher professional development, oral knowledge
transmission is very common; for instance, to provide information on
how new curriculum materials can be used. Learning to apply strategies
and skills in the classroom receives far less attention. Cohen and Ball
(2001, p. 76) argued that “The history of instructional interventions has
a thin record of success”. According to these authors, many initiatives
aimed at improving the quality of instruction have a partial character:
they seldom adopt an integrated approach fully covering what an in-
novation requires from schools, teachers, students, the organizational
context in which it has to take place, and in terms of the required
materials. As a result, too much is left to teachers to find out; they have
to give the generally-defined innovations flesh and blood. As the im-
plications of innovations for teachers’ behaviour in the classroom are
often described generally, this leads to many divergent interpretations
of an innovation, which thus vary in the degree to which they match
with the innovation-as-intended. Furthermore, if the intended teacher
behaviour is not defined clearly, teachers cannot be trained and coa-
ched systematically for that behaviour (Slavin, 2015). Thus, the
chances are high that what happens in the classroom does not change
fundamentally and that, as a result, the desired effects on student
achievement do not occur. DBDM professional development is needed
that prepares all school staff who will be involved with DBDM and that
prepares them effectively for DBDM (see Fig. 2: who will be trained, for
what and how long).

Fig. 2 visualises the factors influencing how (much) data-based
feedback is used and its effects on teaching and student learning. What
happens after feedback has been provided depends on the features of
the feedback received, the characteristics of the feedback recipient, the
way in which feedback recipients are trained for DBDM, and the nature
of the school context. In some cases, little may happen, in others the
provision of feedback will lead to better student performance, via the
analysis and interpretation of the feedback and more differentiated
instruction.

To summarize this section on the factors playing a role in goal
setting, the utilization of feedback and their effects on teaching quality
and student achievement within the context of DBDM, it was argued
that multiple factors play a role and that whether DBDM is effective will
depend on the choices made regarding these factors. For example, who
will receive which type of feedback and how frequently? Is feedback
combined with setting goals that are SMART and challenging? If goals
are set, are they set in such a way that those involved really feel
committed to them? How competent are feedback recipients in ac-
complishing the goals set, based on the feedback? The probability that
DBDM is successfully implemented will, to some extent, depend on the
characteristics of the school context in terms of competences, staff
mobility, available resources, and other factors. Therefore, adapting the
content of DBDM professional development to the varying school con-
texts is important. Last but not least, the general literature on in-service
teacher professional development is too general, not specific enough for
designing solid professional development approaches for DBDM. A
strong foundation for DBDM professional development interventions
that takes into account what the acquisition of the intended DBDM
skills, attitudes, and knowledge requires in terms of professional de-
velopment activities (how one can learn the required complex DBDM
skills) will increase the probability of effective DBDM implementation.

3.2. Empirical evidence on the effectiveness of DBDM in the Netherlands

Although our knowledge of effective DBDM approaches is growing,
it is still limited. The challenge is to design and implement DBDM in-
terventions whilst taking into account the factors influencing DBDM
discussed in the previous section, and to evaluate their effects. On the
positive side, we can build on the results of six DBDM studies that were
carried out over the last 10 years in the Netherlands. An overview will
be provided here of the content and effects of two different groups of
DBDM interventions: the Streef project, developed at University of
Groningen, and the Focus project, developed at the University of
Twente.

In the two Streef projects, teachers in grades 4 and 5 were trained
during 1 school year to work in a DBDM manner (as depicted in Fig. 1)
for the subjects of mathematics and reading comprehension. Teachers
learned to set performance and learning goals for their students, to use
their student monitoring system (data retrieval, analysis and inter-
pretation), and to conduct diagnostic interviews with individual stu-
dents. They were also taught about direct instruction, modelling, ped-
agogical content knowledge related to mathematics and reading
comprehension and instructional differentiation. All in all, nine pro-
fessional development meetings (1.5–2.5 hours each; a total of 40 h)
were organized.

In the four Focus projects, teachers (either whole school teams or
individual teachers, and sometimes also principals and academic coa-
ches) were trained. In all cases school staff were trained, for either 1 or
2 years, to carry out each of the four DBDM components in Fig. 1. The
number of professional development sessions varied between 5–7 ses-
sions per school year: about 3 h per session and a total number of hours
ranging from 32.5 (Focus project I), to 36 (Focus project II) and 56
(Focus project 4). In Focus projects II and III, whole school teams were
trained (also managerial staff) and teachers were also coached in their
classrooms.

Table 1 presents an overview of the features and results of the six
interventions. The six interventions and their evaluations varied in
terms of:

• research designs (and their bases for causal claims);

• intervention target group: individual teachers or whole school teams
including school managers (all team members at once, or in a tiered
manner);

• subjects taught: in most cases mathematics, but also reading com-
prehension and spelling;

• grades involved: grades 4 and 5, or grade 6, or grades 3–8;

• implementation scale: ranging between 420 and 7500 students.

The effects of the interventions on students were investigated by
analysing students’ growth in achievement for the subjects involved.
This was done based on students’ scores on the standardized tests that
schools are required to give twice per school year. The effects on tea-
chers were studied by means of a researcher-made instrument for
measuring teachers’ knowledge of student monitoring systems, the va-
lidated Dutch lesson observation instrument ICALT (International
Comparative Analysis of Learning and Teaching), and a validated in-
strument for measuring teacher self-efficacy.

The University of Groningen trained and coached school teachers in
their Streef project DBDM professional development intervention (120
schools; Doolaard, 2013). Streef project I showed strong effects of
DBDM on reading comprehension. Comparing the intervention and
control groups (composed on the basis of propensity score matching),
students in grades 2 and 3 in the experimental condition (420 students
and 33 teachers) on average performed 0.37 standard deviations better,
than the 399 students in the control group (van Kuijk, 2014). Differ-
ential DBDM effects for initially high-performing or low-performing
students were not observed.

In Streef project II, no DBDM effects on student performance in
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mathematics were found (38 trained teachers in grades 2 and 3; 527
students in the experimental group, and another 527 in the control
group; Ritzema, 2015). However, after the training teachers did pay
much more attention to student results and also worked in a more goal-
oriented way. Moreover, more ambitious teacher goals were associated
with higher student performance levels (which was also the case for
reading comprehension in Streef project I). During classroom observa-
tions, the instruction-oriented training components (direct instruction,
modelling, and differentiation) proved to have little effect on classroom
instruction. Instructional differentiation was observed only to a very
limited extent, mainly for very low-performing students. High-per-
forming students did not receive extra instruction and classroom in-
struction was not compressed for them.

The Focus project by the University of Twente between 2010 and
2015 was implemented in schools in three variants: a) the first time as a
2-year intervention in which part of the school teams was trained in both
years (Focus project I, 43 schools); next, b) as a 2-year team training (all
staff trained for 2 years; Focus project II, 67 schools; Focus project III,
44 schools); and, finally, c) as a 1-year training for individual teachers
(Focus project IV, 71 teachers). After the Focus project I intervention,
no difference in student performance was found between the schools
that did and the schools that did not receive training (Staman,
Timmermans, & Visscher, 2017). Of the two team professional devel-
opment trajectories (Focus projects I and II), the 2-year intervention for
full school teams proved to have a stronger effect on student perfor-
mance. In Focus project II (approximately 7500 students), an average
effect of 1 month of extra learning gain was seen for mathematics (in 53
schools, Focus project II; Van Geel, Keuning, Visscher, & Fox, 2016). In
Focus project III, schools could determine their own professional de-
velopment focus in terms of school subjects: 35 schools worked on
DBDM for mathematics (4755 students) while 28 schools focussed their
DBDM activities on spelling (3975 students). The Focus project III in-
tervention also led to an observed average effect of 1 month of extra
learning gain for mathematics and for spelling, every time this was
tested during the whole intervention period (Keuning, Van Geel,
Visscher, & Fox, 2019). In both projects, the positive effect on mathe-
matics was strongest for low-SES and high-SES students. Schools with

many low-SES students (compared to schools with an average number
or few low-SES students) benefitted most from the mathematics Focus
project II intervention and the mathematics Focus project III interven-
tion. No differential intervention effects were found for spelling.

Participants in the Focus project II and Focus project III interven-
tions were better at interpreting student, class, and school performance
data after the interventions (1182 respondents, 101 schools; Van Geel,
Keuning et al., 2017). In Focus project III, teachers also worked in a
more goal-oriented way and challenged their students more during
their lessons (37 schools, 209 teachers of grades 3–6; Keuning & Van
Geel, 2016).

Training 25 individual teachers for DBDM for a period of 1 year in
Focus project IV (Van der Scheer, 2016; Van der Scheer, Glas, &
Visscher, 2017), in which teachers were also coached and received
feedback in their classrooms quite intensively, led to a number of find-
ings. Compared to teachers in the control group, teachers in the ex-
perimental group accomplished two months of extra learning gain for
mathematics for students in the extended instruction group (low-per-
forming students). Teachers in the experimental group taught their
students in a more DBDM way (using data on student progress and
other data in the way depicted in Fig. 1) than they did before the in-
tervention; they presented and evaluated the lesson goal more during
their lessons and they also more frequently provided students in the
extended instruction group with extra instruction. After the training,
teachers in the experimental group also had significantly greater con-
fidence in their own skills (self-efficacy) for involving students in their
lessons actively and for providing them with matching instructional
strategies (this effect still persisted 1 year after the training; Van der
Scheer & Visscher, 2016).

Four out of these six DBDM interventions had considerable student
achievement effects. These effects were measured by means of an in-
dependent standardized test, which is important to note, as it is more
difficult to find effects with such tests than with researcher-made tests,
which usually closely match intervention content (Cheung & Slavin,
2015). Positive effects were found for three school subjects: mathe-
matics, reading comprehension, and spelling. The fact that effects were
found for grades 3–8 is also an important finding, as it is easier to

Table 1
Features and results of the Streef project and the Focus project interventions.

Streef project Focus project

I II I II III IV

Aimed at Grades Grades Grades Grades and
school level

Grades and school level One grade

Research design Propensity score
matching

Propensity score
matching

Propensity score
matching

Multiple single
subject

Multiple single subject Randomized experiment

Duration 1 year 1 year 1 + 1 year 2 years 2 years 1 year

Participants
- School leader ✓ ✓ ✓ ✓ ✓
- academic coach ✓ ✓ ✓ ✓ ✓
- teacher ✓ ✓ ✓ ✓ ✓ ✓

Subject RC M M M M & SP M

Grades 2 + 3 2 + 3 3 – 8 3 - 8 3 - 8 6

Number of students exposed to
the intervention

420 527 5913 7500 M: 4750 673
5970 SP: 4000

Overall average effect on student
achievement

0.37 – – 1 month M: 1 month of growth
SP: 1 month of growth

–

Differential effects – low-SES & high-
SES

M: low-SES & high-SES 2 months for low-
performing students

RC = reading comprehension; M = mathematics; SP = spelling.
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accomplish learning gain effects from interventions in grades 1 and 2,
in which students learn much of the content of the core subjects in
primary school and experience much growth.

In three out of the four studies with positive student achievement
effects, specific groups of students benefited most from the interven-
tions: low-performing students, and students with a high-SES or a low-
SES background. DBDM within the Dutch context was meant to max-
imize the performance of all students; however, this has not always
been the case thus far (it was accomplished in Streef project I and in the
Focus project III intervention for spelling). It would be great if the large
group of average-performing students could also benefit more from
DBDM. It may be that teachers so far have especially focused their
differentiation efforts on students who stand out in terms of their per-
formance in a positive or negative way.

It should also be stressed that the student effects were found in both
small-scale implementations (Streef projects I and II, Focus project IV)
and in large-scale implementations (Focus projects II and III). Cheung
and Slavin (2015), based on an analysis of 645 intervention studies,
found a strong relation between the scale of implementation of inter-
ventions and the magnitude of the intervention effects. Fig. 4 shows
that large student achievement effects were found (.38, on average) by
Cheung and Slavin (2015) for interventions with about 100 students. In
the case of 200 students, the average effect went down to .26. In the
case of 500 students, the effect went down further to .19, and the effect
subsequently lowered to .11 for interventions in which 3000 students
were involved. In Focus projects II and III, effects of a month of extra
learning gain, on average, were observed for much larger-scale im-
plementations (4000, 4750, and 7500 students) for all students in-
volved. A learning gain of an extra month for 4000–7500 students
during a period of 2 years is substantial. Ultimately, we are interested in
the effects of large-scale implementations, as DBDM is meant to be im-
plemented at a national scale. The main question is whether the effects
accomplished in small-scale implementations will remain when they
are scaled up. In small-scale interventions, it is possible to implement
interventions almost perfectly (this is called ‘super realization’; Slavin &
Smith, 2011). When interventions are scaled up, not everything can be
controlled and one has to deal with the imperfections of working ‘in the
real world’.

3.2.1. Conclusion and discussion
What we have learned from the studies presented in this section can

be summarized as follows.
DBDM as defined in the Dutch context (a strong focus on student

progress data in combination with student background data, at the
classroom level and the school level, for maximizing student perfor-
mance) when implemented at a small or a large scale can have strong
effects on student learning as measured by means of standardized tests.

In designing DBDM interventions, we recommend a whole school
(all staff) approach that lasts at least two school years, as full DBDM
(including instructional classroom differentiation and DBDM at the
school management level) requires the mastery of complex compe-
tences, which can only be acquired step by step. Schools have limited
time for professional development and the fact that mobility among
school teachers and school managers can be considerable makes sus-
tainable DBDM even more of a challenge. A whole school approach
makes schools less vulnerable (if staff leave, other staff can continue
with the innovation), enables mutual support of school staff for im-
plementing DBDM and facilitates having the innovation become a
school routine instead of an individual teacher’s initiative.

The analysis and interpretation of student monitoring system data
proves to be a learnable skill (Staman et al., 2014; Van Geel, Keuning
et al., 2017), which is an important finding because some authors (cf.
Hamilton et al., 2009) have argued that the statistical nature of such
data complicates their use by practitioners.

Of course, an interesting question is why two out of the six inter-
ventions were not effective. For the ineffective Streef intervention
(Streef mathematics), we simply have no idea, as it was identical to the
other, effective, Streef intervention (Streef reading comprehension).
Only the school subject differed between the two Streef projects.
However, we saw that DBDM was effective for mathematics in three
Focus projects (FII, FIII, FIV). Thus, the ineffectiveness of the Streef
mathematics intervention cannot have been due to the school subject.
The ineffective Focus project was the first one (FI); all three projects
thereafter were effective. The main difference between the ineffective
and effective Focus projects seems to have been the more extensive
classroom coaching in the effective projects. The trainer did not enter
the classroom in Focus I. She mostly delivered information in meetings
on the nature and goals of DBDM and on how ‘to do it’, and also gave
feedback on assignments between DBDM meetings. Furthermore, in
Focus I, school staff did not have two years of training for DBDM at the
classroom and at the school level; the school team was divided into two
groups, each of which was trained for one year. Focus IV also involved
one year of training for individual participants, but only for DBDM at
the classroom level, and included even more extensive classroom
coaching than Focus II and III. The training at the school level was also
much more limited in Focus I than in Focus II and III. So, classroom

Fig. 4. The relation between scale of implementation and intervention effects (Cheung & Slavin, 2015).
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coaching and training all school staff for DBDM at the classroom and
the school level for a period of two years may have made a difference
for effectiveness.

It seems that the positive student achievement effects that were
found in four DBDM interventions were mostly caused by the fact that
teachers and school teams learned to analyse student performance data,
to reflect on their results, to work in a focused way (guided by explicit
goals or otherwise) and worked with greater effort on improving stu-
dent achievement, as a result of the intervention in which they parti-
cipated.

Teachers changed their instructional behaviour in the classroom
only to a very limited extent, in both the Streef and the Focus projects.
Although we saw signs of more goal-oriented and challenging lessons,
translating student performance data into ‘remedies’ for under-
performance, and differentiating instruction based on insight into what
students seemed to need in the classroom, they were very limited. In
Dutch schools, instructional teachers are supposed to differentiate their
instruction in line with varying student needs, and the government has
promoted more adaptive teaching within the context of DBDM (cf.
Fig. 1). However, the Dutch School Inspectorate reports inadequate
differentiation skills among primary school teachers (e.g., Inspectie van
het Onderwijs, 2014, 2018). Effective differentiation is not guaranteed,
but research has shown that it is possible, especially if digital tools are
used (cf., Deunk, Doolaard, Smale-Jacobse, & Bosker, 2015; Smale-
Jacobse, Meijer, Helms-Lorenz, & Maulana, 2019). We need better
teacher professional development programs for classroom differentia-
tion (cf., Van Geel et al., 2019). Good differentiation based on student
progress data will ideally mean that all students receive tailor-made
instruction and learn much, instead of only one or two student sub-
groups: high-performing, average, or low-performing students.

The frequency and content of the data-based feedback given to
teachers (preferably including advice on how the feedback recipient can
improve) as well as teacher coaching in the classroom and training
teachers for comprehensive feedback use seem to be important mod-
erators of the effects of performance feedback on student achievement
given to teachers.

Tests and assessment techniques other than the standardized test for
which the results are recorded in student monitoring systems can help
in providing instruction adapted to student needs, and in attaining
higher student achievement levels. Digital assessment systems that are
used in the classroom and that provide real-time feedback to teachers
(about how all students in the class are progressing during a lesson) and
to students (about their results when they work on assignments) are
becoming important in Dutch schools. Compared to student monitoring
systems, these systems provide more ‘rapid feedback’ (Yeh, 2008. These
digital systems are often adaptive: the assignments students work on
differ based on students’ estimated performance levels. Teachers do not
yet utilize much the feedback they receive on the progress of the stu-
dents in their classroom (Faber & Visscher, 2018; Faber et al., 2017).
They have not fully mastered the competences required for instruc-
tional differentiation, which prevents their full utilization of the feed-
back.

4. Future research into DBDM

Of the factors influencing the impact of feedback, which were de-
scribed in this article, two deserve special attention in future DBDM
research:

1 Teacher professional development for DBDM in general, and for
learning to differentiate instruction based on performance feedback
in particular.

2 The use of ‘rapid feedback’ by teachers, which is provided by digital
test and feedback systems in the classroom.

With respect to the first factor, the challenge lies in studying how

teachers, school teams, and school boards can be motivated and
equipped to utilize student progress feedback for improving teaching
quality and student performance. A cultural change in schools is re-
quired if we want not only teachers, but also schools and their boards,
to function as learning organizations, which reflect on and system-
atically attempt to improve their own performance based on perfor-
mance feedback. This requires new competences and thus professional
development. The challenge is to find the most effective ways to
achieve this goal. Although four out of six interventions were effective,
we still think that DBDM professional development approaches need to
improve, as the impact of the interventions on classroom teaching was
still limited even in the effective four interventions.

It was mentioned here already that educational policy initiatives are
often too general, too abstract. This also applies to DBDM; for example,
when it is recommended to use student monitoring data for providing
tailor-made instruction. Because the intended new behaviour is not
described in a clear and detailed manner, it is also impossible to train
educators systematically for it (Kippers, 2018; Mandinach & Gummer,
2016). More clear definitions of the desired school staff competences
are needed. In new research projects, a detailed cognitive task analysis
of expert behaviour (e.g., by teachers who work in a DBDM way and
who know how to differentiate instruction very well) should form the
basis for the design of teacher professional development interventions.

It is important to realize that the systematic training of complex
DBDM competences is essential, but that stopping existing routines is as
important and very difficult. In other areas (following a healthy life
style, for example), knowing what should be done is often not the
problem, but reliably applying that knowledge is. DBDM presupposes a
deliberate, conscientious approach by school staff that requires not only
mastery of many competences, but also a great deal of motivation,
discipline and effort. It is much easier and less tiresome not to teach in a
data-based manner and not having to think all of the time about what
would be the best action in the classroom, given all the available data
about student progress.

Teacher professional development has its limits in the sense that the
total package of knowledge and skills that DBDM requires cannot be
trained and learned in 5–10 meetings in a single school year (which for
many schools would be the maximum). The required subject-matter
content knowledge, the pedagogical knowledge and skills, and the re-
quired evaluation and test competences together simply are too much
to be mastered in such a short time. For that reason, it is important that
future teachers come already equipped with the basic skills and com-
petences from their pre-service training, and that the in-service pro-
fessional development of school staff can build on that.

The second factor mentioned at the start of this section refers to the
importance of the use of digital, ‘rapid feedback’ to and by teachers. In
future research, the effects should be studied of real-time feedback in
the classroom in combination with interim assessment feedback from
student monitoring systems and teacher professional development
programs for utilizing rapid and ‘slow’ feedback. The interim student
monitoring system benchmarks remain important, because they in-
dicate what a student has retained after half a school year of the various
topics taught during the previous half-year.

Future DBDM research will ideally be based on a clear theory of
action/improvement. Fig. 3 can be the starting point here. Between the
second and the third boxes, an extra ‘planned instruction’ box could be
added, which would enable the study of the effects of the intervention
on lesson preparation activities.

By studying all the links of the chain in Fig. 3, rather than only the
effects of a DBDM professional development variant on student
achievement, information can be obtained about the quality with which
each of the links in Fig. 3 has been executed and how that affects
subsequent links. Such studies may explain why the intended student
achievement effects are accomplished in some cases and not in others,
and also provide input for the design and implementation of new DBDM
interventions.
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