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Developing skilled readers 
 
In our modern western society reading is one of the important skills, probably even the most 
essential one, that we have to master in our entire life. From ‘learning to read’ at a very young 
age, we are ‘reading to learn’ once we get older (Chall, 1983). We gradually learn to understand 
the world we are living in, when reading about it and when taking notice of the ideas that others 
put down in writing. Developing a basic level of literacy is a prerequisite to participate fully in 
many aspects of life. Research shows however, that the results of our ongoing efforts to turn 
every child into a reader are still somewhat disappointing. Further analyses of PISA-results of 
students in the Netherlands, for instance, show that the percentage of functionally illiterate 
students in education in the last decade, fluctuates around 14 percent (Kordes, Bolsinova, 
Limpens, & Stolwijk, 2013). For these students, being functionally illiterate means that they lack 
the required reading skills needed to meet the expectations of daily life. The use of tablets and 
mobile phones is troublesome when you are not able to read. Subtitles on television move too 
fast and you will never be able to enjoy the pleasure of reading the latest prize-winning novel. 
Even more important is the fact that proper schooling and education is out of reach. In an 
evaluation study Houtveen and Van der Velde (2010) found that approximately 15 percent of 
students in the Netherlands started secondary education at a functionally illiterate level. This 
means that these students lack the reading proficiency to adequately read their study books, 
which makes it almost impossible to reach a proper level of education. Therefore it is clear that 
strong calls are made for further measures to promote student reading proficiency, in order to 
create favourable conditions for all students to fully participate in our society. This makes 
teaching reading one of the top priorities in schools for primary education.  
 

Teaching reading and preventing reading problems 
 
Reading research in the recent decades has reached consensus on the crucial components of 
the reading process (National Institute of Child Health and Human Development [NICHHD], 
2000; Snow, Burns & Griffin, 1998; Simmons & Kameenui, 1998). Together, these ‘big five’ 
foundational pillars are the prerequisite components of a high quality reading program. These 
components encompass phonological awareness, which is the awareness of the sound structure 
of our language, the alphabetic principle being the skill to connect graphemes with morphemes 
and to use these grapheme-phoneme correspondences in order to read words, fluency which is 
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defined as the skill to read texts correctly and quickly and the ability to attend to the prosodic 
and syntactic features while reading, vocabulary which is the skill to understand and use words 
to convey meaning and lastly comprehension, being the skill to derive meaning from written 
texts. 
 
In this thesis the attention is primarily focused on the development of fluent reading skills which, 
in the last decade, has come to be seen as an essential component of skilled reading (Kuhn, 
Schwanenflugel & Meisinger, 2010; Pikulsky & Chard, 2005; Rasinski, Reutzel, Chard & Linan-
Thompson, 2011; Samuels, 2006, 2012). Accumulating evidence is gathered about how to 
efficiently promote fluent reading behaviour (Chard et al., 2002; Kuhn & Stahl, 2003; Rasinski, 
2003, 2010; Rasinski, Blachowitz & Lems, 2012; Samuels & Farstrup, 2011; Schwanenflugel & 
Ruston, 2008; Schwanenflugel et al., 2009; Stahl & Heubach, 2005) and how to help struggling 
readers in preventing further problems in the development of fluent reading skills (Berends & 
Reitsma, 2006; Chard, Pikulsky & McDonagh, 2012; Hasbrouck & Tindall, 2006; Houtveen, Van 
de Grift & Brokamp, 2014; Kuhn & Stahl, 2003; Thaler, Ebner, Wimmer & Landerl, 2004). To date 
the research findings indicate that almost all children eventually can manage to become 
prosperous readers, given enough time, sufficient help, and access to proper resources (e.g. 
Houtveen, Brokamp & Smits, 2012; Houtveen & Van de Grift, 2012; NICHHD, 2000; Samuels & 
Farstrup, 2011). 
 
It is generally agreed upon that teaching reading is one of the fundamental responsibilities of 
schools for primary education. Furthermore, the process of teaching reading can be seen as 
dependent on instruction (Chall, 1983; Ehri, 1995; Verhoeven, Aarnoutse, & De Blauw, 2004). 
Research has shown that the quality of teaching staff members is one of the essential variables 
in promoting pupil reading achievement (Anderson, Hiebert, Scott & Wilkinson, 1985; Fletcher, 
2014; Snow et al., 1998). Therefore, it makes sense to take a closer look at the quality of reading 
instruction these teachers are providing. It has been argued that teachers should be able to 
teach children how to read, because they themselves are prosperous readers. In this view it 
would be sufficient for reading teachers to rely on their reading experience or on common 
sense. Several researchers however have argued that, in order to turn children into successful 
readers, teachers ought to dispose of a vast body of specialized knowledge (e.g. Callahan, 
Benson-Griffo, & Pearson, 2009; Lyon & Weiser, 2009; Moats, 2009; Piasta, McDonald-Connor, 
Fishman, & Morrison, 2009). In this body of specialized knowledge, teacher content knowledge 
of reading and teacher general pedagogical knowledge are integrated into teacher pedagogical 
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content knowledge of reading. According to Shulman (1986, 1987) this pedagogical content 
knowledge is uniquely reserved to teachers who, in their daily lessons, have to interpret and 
transform subject-matter knowledge in order to facilitate learning. In teacher pedagogical 
content knowledge of reading the knowledge of content and general pedagogical knowledge 
are intertwined into the knowledge that teachers use in their daily work when teaching reading. 
To a certain extent, this pedagogical content knowledge determines the way teachers shape 
their daily reading lessons. In other words, the way teachers design their daily reading 
instruction. 
 

Teacher effectiveness 
 
To date massive evidence is indicating that effective teacher behaviour is one of the important 
factors that eventually will lead to pupil and student learning gains (Cotton, 1995; Creemers, 
1991, 1994; Ellis & Worthington, 1994; Hattie, 2012; Ko & Sammons, 2013; Levine & Lezotte, 
1990, 1995; Marzano, 2003, 2007; Purkey, & Smith, 1983, 1985; Sammons, Hillman, & 
Mortimore, 1995; Scheerens, 1992; Scheerens & Bosker, 1997; Walberg & Haertel, 1992). Multi-
level regression analyses show that about 15 to 30 percent of the variance in pupil and student 
achievement is explained for on a teacher level (Bosker & Witziers, 1996; Brandsma & Knuver, 
1989; Houtveen & Van de Grift, 2007b; Wijnstra, Ouwens, & Béguin, 2003).  
 
At the start of their professional career virtually all novice teachers are qualified and competent 
to perform their job (Ministerie van Onderwijs, Cultuur en Wetenschap [Min. OC&W], 2004). 
Research shows however, that it usually takes some time for these teachers to master the more 
complex teaching skills. From cross-sectional studies in several European countries it is known 
that teachers roughly need 15 to 20 years of teaching experience to master the more difficult 
skills like adapting instruction to the differences between their pupils or students, or teaching 
the use of learning strategies (Van de Grift, 2007, 2014; Van de Grift, Van de Wal & Torenbeek, 
2011). In an era where many teachers are set to retire from education as the population 
continues to age in the years to come, a strong emphasis is put on the education and further 
professionalization of teaching staff members. In the recent past, several arrangements have 
been made to improve the quality of teacher training in the Netherlands. Among others, 
teachers’ knowledge base was recorded in clear standards to be assessed in central exams 
(Meijerink, 2012). Furthermore, the development of uniform standards for the teaching 



  Introduction 

6 
 

profession led to a set of teacher competencies and their requirements, anchored by the 
government in the Education Professions Act (Min. OC&W, 2004).  
 
Another measure to further improve the quality of the educational system was underlined in a 
management agreement between the Dutch Ministry of Education, Culture and Science, and 
the National Council for Primary Education. This agreement puts strong emphasis on the 
implementation of data based decision making (DBDM) and on the on-going professionalization 
of teaching staff in this matter (Min. OC&W, 2012). Data based decision making, also referred 
to as data driven decision making, is defined as ‘the process in which teachers, principals and 
administrators systematically collect and analyse data to guide a range of decisions to help 
improve the success of students and schools’ (Ikemoto & Marsh, 2007, p. 108). In this definition 
data-driven decision making is referred to as a generic process that can be applied by different 
actors, using different kinds of data across different levels of the educational system 
(Mandinach, 2012; Schildkamp, Lai & Earl, 2012). In the Netherlands the concept of data driven 
teaching (opbrengst gericht werken) is used in situations where schools and teachers use pupil- 
and student achievement data in order to evaluate and improve the educational process 
(Ledoux, Blok & Bogaard, 2009). After having stressed that data-driven decision making should 
involve different levels of the educational organization (i.e. class-, school- and board level), 
Visscher and Ehren (2011) describe a model in which pupil, student and school performance 
data are used to inform important decisions in order to maximize pupil and student 
achievement. The Dutch Inspectorate of Education, responsible for the inspection and review 
of schools and educational institutions, assessed to what extent schools in the Netherlands 
apply processes of data-driven teaching. The five indicators that are used to assess the extent 
that processes of data-driven teaching are implemented on the school- and classroom level, 
clearly emphasize the use of pupil and student performance data (Inspectie van het onderwijs, 
2015).  
 
Given the aforementioned definition of data-driven decision making however, there clearly are 
other kinds of data bound to be interesting. After having reviewed the research on data-driven 
decision making Hamilton et al. (2009) formulated a set of recommendations for creating the 
organizational and technological conditions that foster effective data use. In one of these 
recommendations the authors state that it is possible to prepare students to learn from their 
own achievement data. Although the level of supporting evidence is low, only two studies using 
a randomized control design were found (May & Robinson, 2007; Phillips, Hamlett, Fuchs & 
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Fuchs, 1993), the idea behind this recommendation is interesting. Applied in teacher training 
this means that student teachers could be prepared to learn from observational data from their 
own instructional behaviour. 
 
The aforementioned idea was put into practice in the curriculum of two teacher training 
institutions at the Utrecht University of Applied Sciences. An important question to be asked is 
why data-driven decision making would promote the professional development of prospective 
teachers. Several reasons were found. First of all, the implementation of data-use on a regular 
basis in the curriculum of the teacher training institution creates an ongoing cycle of 
improvement (Hamilton et al., 2009; Mandinach, 2012). After analysing the collected data, 
teachers form hypothesis about improving instructional practices and subsequently put these 
improvements into practice. After having done this the entire process can start again. In this 
way data can be used as an important lever for continuous improvement. A second aspect that 
makes the use of data worthwhile is that the processing of the collected data can be seen as 
performance feedback. Research has indicated that the use of feedback can have positive 
effects on the performance level of the person who is receiving feedback (Hattie, 2012, Hattie 
& Timperley, 2007; Kluger & DeNisi, 1996). Using data in the curriculum of a teacher training 
institution has a third important advantage. The observational data are gathered in lessons 
conducted in workplace learning. Processing these data in lessons at the teacher training 
institution ensures close connections between theory and professional practice. As results of 
earlier research have shown, these close connections between theory and professional practice 
are an important condition for professional learning and development (Timperley, Wilson, 
Barrar & Fang, 2008; Wayman & Jimerson, 2014). Furthermore, a synthesis of research on 
teacher professional learning demonstrated that teachers who gather data about their own 
teaching practices and use these data to improve the effectiveness of their teaching behaviour, 
will eventually improve pupil and student learning and achievement (Timperley et al., 2008). 
 

Overarching questions 
 
Thus far we have seen that research has delivered important knowledge on effective reading 
interventions as well as on effective teaching. As argued before, teaching reading is one of the 
key concerns in schools for primary education. Furthermore we know that teachers play an 
important role in promoting pupil reading achievement. Despite of the huge body of available 
empirical evidence however, schools for primary education still do not fully succeed in their 
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efforts to turn all pupils into prosperous readers. Several studies have indicated that a 
substantial part of the teachers does not succeed in adequately meeting the demands of the 
pupils in their classroom. This means, for instance, that these teachers do not efficiently use the 
available time for teaching reading, often make use of inefficient instruction models and do not 
succeed to adequately motivate their pupils (e.g. Reezigt, Houtveen, Van de Grift & Guldemond, 
2002; Inspectie van het onderwijs, 2007). The impression exists that teachers fall short in the 
relevant specialized knowledge of the reading process that is needed in order to make adequate 
choices between the available interventions and reading programs. Furthermore it stands to 
reason that teachers have to enact this knowledge in the everyday practice of their classroom. 
This means that a next important question is whether or not teachers succeed in applying their 
pedagogical content knowledge in every day reading instruction. All in all it is interesting to find 
out to what extent reading achievement is accounted for by teacher knowledge of reading and 
by teacher instructional behaviour. Furthermore it is important to ensure the knowledge base 
that is offered in teacher training and professional development, is applied in the everyday 
educational practice of teaching reading. The aforementioned considerations have led to the 
studies in the present dissertation. 
 

Outline of this dissertation 
 
In this dissertation the assumed relation is studied between teacher pedagogical content 
knowledge of reading and the instruction these teachers provide in their daily reading lessons. 
Furthermore, it is studied to what extent teacher pedagogical content knowledge of reading 
and their instructional behaviour correlate with pupil achievement in reading. Deduced from 
these central research questions, it is studied whether the use of a procedure for data-feedback 
correlates with the quality improvement of the provided reading instruction. For the sake of 
readability the five different papers are presented in a version that is either translated or slightly 
adapted from the original version. It stands to reason that some overlap between the different 
chapters is inevitable. 
 
In the second chapter a description is provided of the development of a test to assess teacher 
pedagogical content knowledge of reading. In the process of development it was studied 
whether or not the test would meet the demands of classical test theory as well as the demands 
of a Rasch model. The administration of the test to a group of 215 primary school teachers 
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provides an answer to the research question: What is the level of pedagogical content 
knowledge of reading of elementary school teachers? 
 
Being able to establish the level of teacher pedagogical content knowledge of reading, it is 
interesting to find out to what extent this level of knowledge is accountable for differences in 
teacher instructional behaviour during reading lessons. From the assumption that that pupil 
achievement in reading will not automatically improve from knowledge confined to their 
teachers’ heads, a shift is made to the enacted knowledge in teacher instructional behaviour. In 
the study described in chapter 3 the following research question is answered: To what extent 
teacher instructional behaviour during fluency lessons is accounted for by teacher pedagogical 
content knowledge of reading? In order to answer this question a confirmatory factor analysis 
model with two latent variables is developed and tested. 
 
Both teacher pedagogical content knowledge and teacher instructional behaviour displayed 
during reading lessons, are bound to have a certain impact on pupil reading achievement. In the 
paper presented in chapter 4 an answer is provided to the research question: To what extent 
are teacher pedagogical content knowledge of reading and teacher instructional behaviour 
accountable for the variance in pupil achievement in fluent reading? In order to answer this 
research question a series of multilevel regression analyses were performed with pupil 
achievement in fluent reading as the dependent variable. The study involved 467 pupils engaged 
in a silent reading approach in 29 grade 4 classes on schools for primary education in the 
Netherlands. 
 
In recent policy agreements in the Netherlands a strong emphasis is put on the implementation 
of procedures of data-driven decision making in the educational practice. This development has 
led to the study that is presented in chapter 5. In this study the following research question is 
formulated: Is it possible to improve the quality of student teacher interactive storybook 
reading lessons provided in workplace learning, through the use of data-feedback on the 
observed lessons. In this study, engaging 70 first-year teacher training students, The quality of 
interactive storybook reading lessons was observed with standardized observational 
instruments.  
 
In the years to come large numbers of novice teachers will start working in an educational 
environment which is becoming increasingly more complex. Knowing that it takes these novice 
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staff members up to 20 years of professional experience to master the more complex teaching 
skills, it is interesting to find out whether it is possible to accelerate the development of effective 
teacher behaviour. Involving 110 certified teachers, registered as students in a master course 
for teachers at a university of applied sciences in the Netherlands, the study presented in 
chapter 6 is providing an answer to the research question: Is it possible to accelerate the 
development of effective teacher behaviour through the use of data-feedback in a cyclic model 
of data-driven teaching? 
 
In chapter 7 the most important findings of this dissertation are presented and discussed. 
Furthermore limitations of the research project are discussed and recommendations for future 
studies and implications for the educational practice are made. 
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CHAPTER 2 
Teacher knowledge for teaching reading 
 
 
This chapter is a translated and slightly modified version of the article: 
Van den Hurk, H. T. G., Houtveen, A. A. M., & Van de Grift, W. J. C. M. (2012). Kennis van 
leraren over leesdidactiek [Teacher knowledge for teaching reading]. Pedagogische Studiën, 
89(4), 192-206. 
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ABSTRACT 
 

Background 
According to a commonly held belief teachers should be eminently capable of teaching children 
to read, because they themselves are skilled readers. Research shows however, that teachers 
need a vast body of specialized knowledge to successfully stimulate pupil reading achievement. 
To date, there are no reliable tests available to assess teachers’ knowledge base for teaching 
reading. 
 

Purpose 
This study is aimed to develop a test for the assessment of teacher pedagogical content 
knowledge of reading, a test of what teachers need to know about reading in order to teach it 
effectively. 
 

Method  
The content validity of the test items was determined in a panel of scientists and educational 
counsellors working in the field of reading. A questionnaire with the remaining test items was 
presented to a sample of 215 staff members teaching reading in schools for primary education.  
 
Findings 
The developed test met the demands of classical test theory. Furthermore, the developed scale 
proved to be unidimensional and all item characteristic curves ran parallel, which means that 
the assumptions of a dichotomous Rasch model were met. The participating teachers 
demonstrated a fair level of pedagogical content knowledge of reading. Furthermore it was 
found that that knowledge of what works in teaching reading is easier than knowledge of what 
does not work in teaching reading. 
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Introduction 
 
Reading is an important skill that most of us acquire in a relatively easy way. For others, 
however, efforts to become a prosperous reader are leading to sheer insurmountable problems. 
Research has shown which teacher behaviour can make a substantial contribution to pupil 
reading achievement (e.g. National Early Literacy Panel [NELP], 2008; NICHHD, 2000; Piasta & 
Wagner, 2010; Slavin, Lake, Chambers, Chueng & Davis, 2009). In the last decade some research 
has been done into teachers’ knowledgebase on science, arithmetic and mathematics (e.g. 
Abell, 2007; Baumert et al., 2009). Less research has been done into the important knowledge 
base that teachers need to successfully stimulate pupil reading achievement. A possible 
explanation is that different linguistic aspects play an important role in the process of learning 
how to read. Linguistic aspects like phonology, morphology, syntax, semantics, pragmatics and 
etymology complicate the important knowledge base for teaching reading. Another possible 
reason is the widely held belief that teachers should be eminently capable of teaching children 
to read because they themselves are skilled readers. A high level of literacy, however, does not 
guarantee the possession of a knowledge base needed to supply effective reading instruction. 
When teaching children to read, teachers cannot just rely on ‘intuition’ or ‘common sense’, on 
the contrary, they need a vast body of specialized knowledge (Moats, 2009; Piasta et al., 2009).  
 
Building a clear understanding of the important knowledge base for teaching reading is very 
important for staff members of teacher training colleges, as well as for those providing in-
service training or counselling services to schools. In the Netherlands however, there are no 
reliable tests available to assess the knowledge base for teaching reading. In scientific research 
on the quality and efficacy of teacher behaviour, the role of teacher knowledge is often 
neglected. In this study an attempt is made to develop a test to assess teacher knowledge of 
reading, in other words a test of what teachers need to know about reading in order to foster 
pupil reading achievement. Having such a test at our disposal, enables us to further investigate 
the assumed relation between teacher knowledge, teacher behaviour and pupil reading 
achievement. This makes the development of such a test relevant from a scientific point of view. 
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Theoretical framework 
 

Several factors have to be considered when mapping the knowledge base that teachers require 
for delivering effective reading instruction. A distinction needs to be drawn between various 
dimensions of knowledge on the one hand and the different components of reading on the 
other. Furthermore earlier attempts to construct instruments need to be considered.  
 

Dimensions of Knowledge 
 
Research on teacher knowledge has been strongly influenced by Schulman’s work on the 
importance of domain specific knowledge in teaching (Shulman 1986, 1987). Shulman identified 
three different knowledge domains: content knowledge, the domain-specific knowledge of the 
subject being taught, generic pedagogical knowledge, the domain of general knowledge of 
processes of learning and instruction and a third domain called pedagogical content knowledge. 
Shulman refers to this pedagogical content knowledge as ‘an amalgam of content and 
pedagogy’ (Shulman 1987, p 8). Shulman stated that the knowledge in this domain is uniquely 
reserved to teachers who, in their daily lessons, have to interpret and transform subject-matter 
knowledge in order to facilitate student learning. Since then the concept of pedagogical content 
knowledge has been specified and extended in several studies (e.g. Ball, Thames, & Phelps 2008, 
Grossman, Schoenfeld, & Lee 2005; Van Driel, 2008). Most of these attempts, however, stopped 
short with theoretical treatises without consistent results and, in the field of reading, have 
undergone scarcely any empirical testing. The test discussed in this chapter is specifically 
designed to measure teacher pedagogical content knowledge of reading. 
 

Components of Reading 
 
Close analysis of the process of learning to read will help identify the kind of knowledge that 
teachers need to deliver effective reading instruction. In the last decades, researchers have 
reached consensus on the crucial components of reading (NICHHD, 2000): 
(1) Phonological Awareness: the awareness of the sound structure of spoken language; 
(2) The Alphabetic Principle: the skill to connect letters with sounds and to use these letter-
sound correspondences to read words; 
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(3) Fluency: the skill to read texts correctly and quickly and the ability to attend to the prosodic 
and syntactic features while reading; 
(4) Vocabulary: the skill to understand and use words to convey meaning; 
(5) Comprehension: the skill to derive meaning from written texts. 
 
This study is limited to the first three of the aforementioned components of skilled reading. In 
this section the knowledge base on these first three components is discussed. Empirical 
research on different aspects of this knowledge base reveals consequences for effective teacher 
behaviour. Teacher instructional behaviour that was found to be successful in fostering pupil 
reading achievement was taken as point of departure in the process of developing a test for 
teacher knowledge for teaching reading.  
 

Phonological Awareness. Phonological awareness is the awareness, or the knowledge 
of the sound structure of spoken language, and the access to this knowledge. Children with well-
developed phonological skills are able to manipulate larger sound units, such as syllables and 
onset-rimes. A distinction has to be made with phonemic awareness, which is the ability to 
distinguish phonemes, the smallest sound units in a word. Children with well-developed 
phonemic skills can blend sounds to form a word and segment words into individual sounds, but 
they can also add sounds to, or delete sounds from a word, or substitute them for other sounds. 
 
Phonological awareness plays a crucial role in learning to read (NICHHD, 2000). Research has 
revealed a general sequence of development of phonological awareness that is universal across 
languages (Anthony & Francis 2005, Goswami, Ziegler, & Richardson, 2005). At first children will 
be able to process larger phonological units, while later on they will become aware of 
increasingly smaller phonological units. Hence, it is easier to distinguish words in sentences than 
to distinguish separate sounds in words. Many children seem to develop basic phonological 
skills, such as rhyming and segmenting words into syllables, of their own accord. Development 
of more sophisticated phonemic skills will be facilitated by explicit instruction in letter sound 
correspondences.  
 
In languages like Dutch, with orthographies that are relatively consistent, phonological skills are 
particularly important in beginning reading (Geijsel & Aarnoutse, 2006). In the Netherlands, 
formal beginning reading instruction starts with the systematic instruction of all grapheme-
phoneme correspondences. Children learn to read words by sounding out subsequent 
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graphemes and blend them into words. Specifically relevant in this process are the phonemic 
skills of distinguishing and manipulating sounds within words. Research shows that phonemic 
awareness in kindergarten is a significant predictor of later reading abilities (McBride-Chang & 
Kail, 2002; Schatschneider, Fletcher, Francis, Carlson, & Foorman, 2004). The influence of 
phonemic awareness on reading skills diminishes as pupils grow older (Aarnoutse, Van Leeuwe, 
& Verhoeven, 2005). Due to the aforementioned, it is important for teachers to appreciate the 
crucial importance of phonemic skills in the first phase of the reading process. 
 
Meta-analyses on the effects of programs to stimulate phonological awareness have indicated 
that the effects strongly depend on the specific approach that was used (NICHHD, 2000). 
Phonological awareness training, encouraging children to manipulate phonemes using 
graphemes, produced stronger effects than training without possibilities to manipulate 
phonemes and graphemes. These results indicate that the visual support provided by 
graphemes serves as a kind of scaffolding. Phonological awareness training that offered 
graphemes without direct links to their phonemic counterparts, as for instance seen in flashcard 
practices, was not effective. Larger effect sizes were obtained in training programs conducted 
in preschool, kindergarten and in the lower grades, and in training programs conducted with 
beginning readers or with pupils at risk for developing reading problems. Furthermore, research 
shows that teaching reading in small groups is more effective than teaching in classroom 
situations or individual tutoring. Finally, training sessions lasting longer than twenty minutes are 
less effective than shorter training sessions (NICHHD, 2000). Teachers need to be aware of these 
conditions when they design their phonemic awareness instruction.  
 
Given the relevance of phonological awareness in the development of reading skills, at-risk 
pupils in the Netherlands are sometimes retained in kindergarten for an extra year. Research 
shows that this policy should be approached with the utmost caution as prolonging the time 
spent in kindergarten has not proven to be efficacious (Van de Grift, 2007).  
 

The Alphabetic Principle. Like all other western languages the Dutch language is based 
on an alphabetic writing system in which roughly each sound (phoneme) is represented by its 
graphic counterpart, a letter (grapheme). The term alphabetic principle refers to the relation 
between these letters and sounds, the grapheme-phoneme correspondences (GPC). Research 
has shown that the ability to combine sounds with letters and to link letters with sounds is of 
major importance in learning to read and write (NICHHD, 2000). Letter knowledge is a key 
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predictor of decoding skills in early literacy development. More specifically word recognition at 
the end of grades 1 and 2 in schools in the Netherlands is uniquely predicted by naming speed 
(Verhagen, Aarnoutse, & Van Leeuwe 2010). 
 
The relationship between graphemes and phonemes, however, is not always straightforward. 
The phonemes denoted by graphemes are highly abstract and barely perceptible in spoken 
language. As a result many children have difficulty grasping the alphabetic structure of the 
language and experience problems when learning to read. 
 
Several interventions aimed at helping children to understand the alphabetic structure of the 
language have proven successful (Ehri et al., 2001; NELP, 2008; Piasta & Wagner, 2010). Almost 
all intervention programs use systematic instruction of skills, offered to small groups or 
individual pupils. Explicit and systematic training of letter knowledge has shown impact over 
time, even if treatment had already been ended. As the effects diminish when children grow 
older, explicit instruction of letter knowledge seems to be less effective when delivered to older 
children. Research reports scarcely any effects of systematic training of letter knowledge on the 
spelling skills of older pupils. Furthermore children perform better when training of letter 
knowledge is combined with training of phonological skills (NICHHD, 2000; NELP, 2008). As the 
basis for the development of reading skills lies in the preschool and kindergarten period, training 
in letter knowledge should begin as soon as possible, preferably before pupils acquire basic 
decoding skills. Partly due to the early attention paid to letter knowledge most of the pupils in 
schools for primary educations in the Netherlands are able to recognize at least twelve 
graphemes by the end of kindergarten (Verhagen, Aarnoutse, & Van Leeuwe, 2008). 
 
Children start experimenting with writing at a young age, first with drawings and scribbles, and 
later with letter-type shapes and familiar letters. There is some evidence that invented spelling 
combined with training in phonemic awareness accounts for improved reading performance, 
especially when the writings are accompanied with direct feedback on the errors children make 
(e.g. Conrad, 2008). At first, it does not matter that the invented spellings shows some errors. 
Because reversals and mirror writings in young children can be seen as age appropriate, 
mistakes of this kind do not call for direct interventions. It is to be expected however, that letters 
and words that have been presented explicitly in instruction, will gradually be written correctly. 
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Fluency. Reading Fluency is the skill to read texts correctly and quickly and the ability 
to attend to the prosodic and syntactic features while reading (Houtveen et al., 2012). Although 
different definitions are in use, scientists agree that fluency consists of multiple aspects or 
dimensions (Kuhn & Stahl, 2003; Schwanenflugel & Ruston, 2008). In the aforementioned 
definition three important dimensions are to be recognized. A fluent reader is able to read a 
text accurately: in other words, without errors. Fluent readers are also able to read texts quickly, 
which does not equate with ‘reading as fast as possible’, but rather with adapting the reading 
speed to the level of difficulty of the text. This means that fluent readers can flexibly apply the 
most appropriate approach to each individual word or passage in a text. The third dimension of 
fluent reading, also known as prosodic reading, relates to the rhythmic and tonal aspects of oral 
language (Kuhn & Stahl 2003). It involves the use of punctuation and the ability to determine 
where to place accents and where to pause in order to make sense of a text. Fluent readers 
have mastered all these skills and therefore they are able to concentrate entirely on 
understanding, interpreting, analysing and criticizing the actual content of a text. Fluency 
instruction should aim on all of the aforementioned aspects: disproportionate attention to 
reading speed, for example, might place expressive and prosodic features at risk. 
 
As the main skills required for fluent reading go beyond reading at word level, they only can be 
acquired by frequent reading of texts (Schwanenflugel et al., 2009). Another important 
argument for practicing reading at text level is the transfer to unseen material. Pupils who have 
practiced at text level are significantly better at reading new texts than pupils who have 
practiced reading at word level (Martin-Chang, Levy, & O'Neil, 2007, Vadasy, Sanders, & Peyton, 
2005). Research findings on transfer of training on word level reading have not shown any 
generalizing effects on the reading of other words or the reading of texts (e.g. Thaler et al., 
2004). Hence it can be concluded that the effects of training on word level are largely word-
specific (Berends & Reitsma, 2006). All in all, it appears that pupils show the greatest reading 
progress when they receive intensive training in reading words that are organized in meaningful 
contexts, in other words, when the training involves text reading.  
 
Children in primary schools in the Netherlands systematically learn grapheme-phoneme 
correspondences at the beginning of formal reading instruction in grade 1. At that point they 
need all available time, attention and memory span to sound out words. Right from the start of 
early reading instruction, individual words are practiced in functional contexts of sentences and 
stories that are read aloud. Reading aloud has proven to be an effective practice to promote 
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reading fluency (Kragler, 1995: NICHHD, 2000). Optimal effects can be reached as text levels are 
at least in the zone of proximate development and preferably at an age appropriate level. Any 
discrepancies between the reading level and the level of difficulty of a text can be resolved by 
introducing different forms of support such as shared reading, paired reading or other forms of 
auditory support (CD or voice software). These forms of scaffolded reading of texts with high 
levels of difficulty, have shown positive effects on reading achievement (Schwanenflugel et al., 
2009, Stahl & Heubach, 2005). Further development of the reading process leads to a functional 
reading speed of approximately 70 words per minute for reading aloud. By that time, pupils are 
able to read texts silently. Whenever possible, a silent reading approach is preferable to reading 
aloud because it, on average, is 30 percent faster and therefore allows more text to be 
processed in the same amount of time (McCallum, Sharp, Bell, & George, 2004). These results 
of these studies show that the development of reading fluency should be seen as an ongoing, 
rather than a dichotomous, process.  
 
Another important aspect that has to be taken into account, when stimulating fluency, is 
reading motivation. Motivated pupils read more texts and read more different genres of texts 
than their less motivated peers (Guthrie & Wigfield, 2000). Research has shown that low-
achieving readers, who would particularly benefit from extensive reading practice, soon become 
less motivated. Lack of reading motivation is regarded more and more as a primary course of 
reading problems in later life. Teachers can enhance reading motivation by allowing pupils to 
choose their own books, by allowing pupils to decide whether or not they are in need of any 
kind of support and, if so, who is the most appropriate person to provide this support. 
Furthermore it should be considered that, although reading simple texts and comic books does 
not necessarily contribute to the development of reading skills, it might enhance reading 
pleasure (Baker et al., 2000).  
 

Previous Attempts for Instrument Construction 
 
An initial attempt to picture the professional knowledge of reading of experienced teachers was 
made by Moats (1994) who observed gaps in teacher knowledge of linguistic structures and the 
basic components of the reading process. Other researchers, using Moats’ questionnaire, in its 
original or an adapted form, have confirmed that this kind of teacher knowledge is limited and 
have demonstrated that this teacher knowledge can be extended and enhanced by training and 
post graduate courses (Brady et al., 2009; McCutchen, Green, Abbot & Sanders, 2009, Podhajski, 
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Mather, Nathan & Sammons, 2009). Follow-up research also shows that teachers are able to 
apply this knowledge during reading instruction and that changes in reading instruction 
improved pupil reading achievement (Lane et al., 2008: McCutchen et al., 2009; Piasta et al., 
2009; Podhajski et al., 2009).  
 
In the Study of Instructional Improvement, several instruments were developed to measure 
teacher pedagogical content knowledge of reading and arithmetic (Phelps & Schilling, 2004; 
Rowan et al., 2001). The measurement instrument developed with respect to reading, more 
specifically covered the components of comprehension and word analyses. The items on 
comprehension focused on aspects of morphology, vocabulary and reading strategies, whereas 
the items on word analyses dealt with phonological awareness and phoneme-morpheme 
correspondences. The important knowledge in this respect was referred to as ‘content 
knowledge for teaching reading’. Within this knowledge domain Phelps and Schilling (2004) 
made a distinction between the explicit and detailed knowledge of language and texts (content 
knowledge) and the use of this knowledge in educational settings: in other words, the 
knowledge needed to teach others how to read (pedagogical content knowledge). Phelps and 
Schilling then split this pedagogical content knowledge into two sub domains. The first domain 
is the knowledge that teachers use to interpret their pupils reading achievement (knowledge of 
students and content), for instance knowledge used in interpreting typical mistakes pupils 
make. The second sub domain is the knowledge teachers use when giving shape and substance 
to their reading instruction, for instance finding ways to help pupils to read difficult words 
(knowledge of teaching and content). The research questions raised, aimed at the existence of 
multiple knowledge domains of content knowledge for teaching reading and at developing a 
reliable test to measure these different domains. The process of item construction was guided 
by a two by three matrix of the aforementioned reading components (comprehension and word 
analysis) and the distinguished knowledge domains (content knowledge, knowledge of students 
and content and knowledge of teaching and content). In this matrix six different domains of 
knowledge for teaching reading were defined. Test items were developed for all of the 
distinguished cells with exception of the domain of knowledge of teaching and content in word 
analysis. A pilot test led to a final questionnaire consisting of 42 items on comprehension and 
35 items on word analysis (Rowan et al., 2001). Factor analyses from the results of a follow-up 
survey completed by 599 teachers revealed a clear topical distinction between comprehension 
and word analysis. Although the hypothetical domain of knowledge of students and content 
could not be distinguished from the other two knowledge domains, differences were found in 
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the topic area of comprehension between content knowledge and knowledge of teaching and 
content. The aforementioned results led Phelps and Schilling to conclude that content 
knowledge for teaching reading is a multidimensional concept (Phelps & Schilling, 2004).  
 

The current study 
 
In the current study a test is constructed for measuring teacher pedagogical content knowledge 
of reading. The central question in this study is: What is the level of pedagogical content 
knowledge of reading of primary school teachers? In the construction of the test to map 
teachers’ knowledge of the reading process Schulman's concept of pedagogical content 
knowledge was used (Shulman, 1986, 1987). This concept focuses first and foremost on the 
application of domain specific content knowledge in classroom teaching practice. Applying the 
line of questioning Phelps and Shilling (2004) used in their research, all items are consistently 
linked to brief descriptions of situations from educational practice. The items present teacher 
behaviour derived from the ‘state of the art’ of beginning reading instruction. In order to answer 
the test items respondents have to decide whether or not the presented teacher behaviour is 
appropriate under the given circumstances. As stated before, the decision was made to limit 
the test to three important components of the reading curriculum, namely: phonological 
awareness, the alphabetic principle and reading fluency (Moats, 1994; NICHHD, 2000). 
 

Content Validity 
 
An item pool of 191 items was presented to a panel of 30 scientists and educational counsellors 
all working in the field of reading. The consulted experts judged the items on their relevance for 
the educational practice in the Netherlands. The panel also focused on consistency in the 
formulation of questions and answers and was asked to make an estimate of the time needed 
to complete the questions. The expert consultation resulted in a test consisting of 45 items, 
equally distributed across the three reading components.  
 

Respondents 
 
The test was administered to 215 staff members all of whom were teaching reading in schools 
for primary education. The major part of the respondents (83 percent) was female. About half 
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of the respondents was older than 40 years of age. The far majority of the respondents (89 
percent) had a higher professional or academic background. The remaining 11 percent of the 
respondents had completed vocational training and worked as teaching assistants. Teachers 
with more than 10 years of professional experience formed the largest part of the respondents 
(60 percent). Slightly less than half of the respondents spent most of their time teaching pupils 
in kindergarten or grade one. The remainder of the sample mainly worked with pupils in grades 
two to five. The sample characteristics are depicted in table 1.  
 
Table 1 
Uni-dimensionality of teacher pedagogical content knowledge 
 

Teacher  
characteristics 

Group N 
(215) 

% X2 df. p. 

Gender female 178 82 38.71 37 .392 
male   37 18 

Age ≤ 40 102 48 29.29 37 .813 > 41 113 52 

Education Vocational   23 11 69.86 37 .001 Higher Professional/Academic  192 89 

Experience ≤ 10 years   86 40 30.57 37 .763 > 10 years 129 60 

Grade K1, K2 or grade 1 102 48 70.70 37 .001 Grade 2 to grade 5 113 52 
 
 

Reliability 
 
The 45 item scale did not meet the demands for homogeneous scales in terms of classical test 
theory. The removal of four items however yielded a reliable scale (KR-20 = .71) for determining 
sample characteristics and for taking decisions of minor importance on the level of individual 
respondents (Evers, Lucassen, Meijer & Sijtsman, 2010). 
 
Since this test is one of the first in its kind to measure teacher pedagogical content knowledge 
of reading, it is important to gain insight in the structure of the fundamental knowledgebase for 
teaching. For instance, is pedagogical content knowledge of phonological awareness and the 
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alphabetic principle conditional for the mastery of pedagogical content knowledge of fluency? 
Are there any differences in terms of level of difficulty between the knowledge needed for 
successful teaching in kindergarten and grade one and the knowledge needed for successful 
teaching in grade two and higher? Are differences to be found in knowledge of what ‘works’ 
and knowledge of what ‘does not work’ in teaching reading?  
 
Application of the Rasch model (Rasch, 1960) offers an opportunity to gain insight in the 
structure of pedagogical content knowledge of reading. That is why an explorative examination 
was conducted to find out whether the items fulfilled the demands of the Rasch model. This 
model is also referred to as the ‘one-parameter logistic model’ because only one parameter, the 
degree of item difficulty (δ), is used to determine differences between the test items. 
 
In a Rasch model the answer to each item is seen as an indicator of a specific characteristic of 
the respondent, in this case teacher pedagogical content knowledge of reading. As a 
consequence the level of difficulty of the test items and the skill of the respondents are 
presented on the same scale. The first step in developing a test is the calibration of test items. 
This means that for each item the position (expressed in de δ-value) on the dimension 
pedagogical content knowledge of reading was calculated. The δ-values form a logarithmic scale 
running from -∞ to +∞. The average δ-value of all items is standardized at 0.  
 
The δ-values and the standard errors (s.e.) for all items, calculated using the PML-program 
(Molenaar, 1990) are presented in table 2. In this table the items are represented in abbreviated 
text versions. The item parameters, with δ-values ranging from -3.40 to 2.2, are well spread 
across the dimension pedagogical content knowledge of reading. The δ-values of some items lie 
close together, thus suggesting that the concept of pedagogical content knowledge for reading 
could have been measured efficiently with fewer items. To prevent the removal of items from 
compromising the validity of the scale however, the decision was made to retain all items for 
the time being. 
 
A closer look at the standard errors (s.e.) in table 2 shows that the item reliability intervals are 
relatively wide. This is caused by the use of a relatively small sample (n = 215). To improve the 
power of the used statistics it is necessary to administer the experimental test to a larger sample 
of respondents in a next study. 
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Next, two basic assumptions underlying a Rasch model were examined: parallelism of the item 
characteristic curves and the uni-dimensionality of the scale. When the item characteristic 
curves run parallel, all items in the test have equal discriminating capacities. If this is the case 
only one parameter, the level of difficulty of the item (δ), determines the difference between 
the item characteristic curves of the different item parameters. The parallelism of item 
characteristics curves emerges from the equal slopes of the curves and from the asymptotes 
starting at 0 and ending at 1. The assumption of equal discriminating capacities for all items 
leads to an equal calibration on the scale for good-scoring as well as for weak-scoring 
respondents. In other words, the chance of attaining a higher test score solely depends on the 
level of knowledge of the participating teacher. 
 
The parallelism of the item characteristic curves of the 45 items was tested using the Andersson 
test, a chi-square test in which the item parameters of a high-scoring group of respondents are 
compared with the item parameters of a low-scoring group of respondents. After removal of 
seven items the chi-square test satisfied the demands (X2 = 36.77; df = 37; p = .480).  
 
Whether the uni-dimensionality of the scale was violated was tested by confirming that the 
calibration of the scale, identified by the δ-values of the individual items, had not been 
influenced by other variables like gender, age, level of education, experience and grade-level. 
For each of these variables different groups of respondents were identified. For each of these 
groups δ-values were calculated and tested for equivalence using the Andersson test. 
Comparisons were drawn between male and female, younger (up to and including 40) and older 
(above 40) and less-experienced (up to and including 10 years) and more-experienced (more 
than 10 years) respondents. Furthermore groups with different educational backgrounds 
(vocational versus higher educational or academic education), and groups working with pupils 
in different grades (K1, K2 and grade one versus grade two to grade five) were distinguished. 
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Table 2 
Abbreviated version of item parameters  
 

Item text Log δ s.e. 
Simultaneous presentation of letters and sounds improves reading 
performance -3.40 .69 

Systematic small group instruction improves phonological skills -2.28 .41 
Supervised word blending and segmentation has a positive effect on reading 
skills -2.28 .41 

Own book choice has a positive effect on reading motivation and reading 
skills -2.28 .41 

Tutored reading leads to higher reading speed in slow readers -1.74 .32 
Reading comic books has a positive effect on reading motivation -1.64 .31 
Letter recognition is improved by explicit small group instruction -1.64 .31 
Supervised exercises improve sound blending and segmentation -1.55 .29 
Paired reading has a positive effect on reading skill and motivation -1.46 .28 
Retaining pupils in kindergarten does not automatically improve their 
phonemic awareness skills -1.04 .24 

Effects of training in letter recognition continue after the training has ended -1.04 .24 
Onset-rime games have a positive effect on phoneme blending -0.47 .20 
Repeating of self-reliant sound blending and segmentation practice is not 
efficient -0.28 .19 

Letter knowledge in K1/2 is predictive for letter knowledge at later age -0.15 .20 
Pupils know at least 12 letters by the end of kindergarten -0.06 .18 
Writing activities in kindergarten have a positive effect on reading skills -0.03 .17 
Reversal of graphemes is age appropriate in kindergarten  0.00 .17 
Tutored reading of high level texts has a positive effect on reading skills  0.00 .17 
At risk readers benefit from scaffolds in exercise  0.00 .17 
There is no point in repeating grapheme-phoneme correspondences at 
home  0.06 .17 

Naming words and forming sentences does not promote sound blending and 
segmentation  0.17 .17 

Forming sentences with keywords has no effect on sound blending and 
segmentation  0.28 .16 

Independent book reading of too high level texts undermines reading 
motivation and reading skills  0.48 .16 

Repetitive reading of simple texts does not lead to higher reading speed  0.57 .15 
Training of letter recognition is pointless for older pupils  0.73 .15 
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The simultaneous presentation of letters and sounds improves letter 
recognition.  0.82 .15 

Writing mirror letters is age appropriate in kindergarten  0.89 .15 
The reading of texts at mastery level does not promote fluent reading  0.93 .15 
Round-Robin reading practices are not effective for at risk readers  0.95 .15 
Repetitive reading of word rows shows no transfer effects on text reading  1.20 .15 
At-risk pupils do not learn letters through whole class language games  1.38 .15 
Training of letter recognition has no effect on the spelling skills of older 
students  1.44 .15 

Children do not learn to read by repeating sentences and words  1.46 .15 
Flash card exercises do not improve reading speed  1.60 .15 
Segmentation of sentences into words does not improve reading skills  1.89 .15 
Flash card exercises do not improve word decoding  1.96 .15 
Rhyme exercises do not improve sound blending and segmentation  2.13 .15 
Flash card exercises do not improve sound blending and segmentation  2.37 .16 

 
 
The results of these comparisons, the chi-square values (X2), the degrees of freedom (df) and 
probabilities (p), presented in table 1, show that three of the tested variables yield probabilities 
exceeding .01, thus indicating that the reliability of the scale is not violated by characteristics of 
gender (X2 = 38.71; df = 37; p = .392), age (X2 = 29.29; df = 37; p = .813) and years of experience 
in teaching (X2 = 30.57; df = 37; p = .763). The results of the comparison between the two other 
variables grade (X2 = 70.70; df = 37; p = .001) and level of education (X2 = 69.86; df = 37; p = .001) 
were satisfying to a more moderate degree.  
 

Results 
 
The participating teachers achieved a mean score of M = 1.47 (SD = .80) on the test of 
pedagogical content knowledge of reading. The left askew frequency distribution (skewness = 
.62) indicates a high level of knowledge of the participating respondents. Young teachers on 
average scored higher (M = 1.55; SD = .79) than their older colleagues (M = 1.41; SD = .80). The 
difference, however, is small and not significant. Respondents with more than ten years of 
teaching experience scored a meaningless and not significant fraction better (Cohen’s d = .09) 
than respondents with less experience in teaching. The mean score of the group of teachers 
working with children in kindergarten and grade one did not significantly differ from the mean 
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score of the group of teachers working with children in the phase of fluent reading. Female 
respondents on average gained a higher score (M = 1.52; SD = .79) than their male colleagues 
(M = 1.25; SD = .78). The difference is small (Cohen’s d = .34) and due to the small sample size 
not significant. Teachers who had followed a higher professional training or with an academic 
background on average score significantly higher (M = 1.54; SD = .84) than respondents with a 
vocational background (M = .93; SD = .44). The difference can be interpreted as large (Cohen’s 
d = .76). One of the objectives of this study was to gain insight on the structure of teacher 
pedagogical content knowledge of reading. In the process of learning to read, phonological 
awareness and the mastery of the alphabetic principle precede the development of fluent 
reading. An interesting question to be answered is whether or not comparable processes are 
recognizable in the development of teacher pedagogical content knowledge of reading. 
 
Table 3 
Level of teacher pedagogical content knowledge of reading (n = 215) 
 

Teacher 
characteristics 

Group % M sd p. 

Gender Female 82 1.52 .79 .063 Male 18 1.25 .78 

Age ≤ 40 48 1.55 .79 .210 > 41 52 1.41 .80 

Education Vocational 11   .93 .44 .000 Higher professional / Academic 89 1.54 .81 

Experience ≤ 10 years 40 1.43 .74 .548 > 10 years 60 1.50 .83 

Grade K1, K2 or Grade 1 48 1.45 .84 .724 Grade 2 to Grade 5 52 1.49 .75 
 
 
The results in table 3 show that the hierarchical structure found in the process of learning to 
read is not found in the sequence of items in the test of pedagogical content knowledge of 
reading. The knowledge needed to be an effective reading teacher in kindergarten or in grade 
1 is not easier than the knowledge needed to be an effective reading teacher in higher grades, 
or vice versa. There is however, another point that strikes attention: items based on knowledge 
of what works in teaching reading, almost without exception, are to be found within the group 



Teacher knowledge for teaching reading 

28 
 

of easier items. Items based on knowledge of what does not work in teaching reading on the 
other hand, almost without exception, belong to the group of difficult items. Apparently 
teachers seem to have a better knowledge of what ‘works’ than of what ‘does not work’ in 
teaching reading. 
 

Conclusion and discussion 
 
This study was conducted in a sample of 215 respondents. For a more robust check whether the 
conditions of the dichotomous Rasch model are met in this test for pedagogical content 
knowledge of reading, a larger sample size is needed. Nevertheless, in this sample of limited 
size, it turned out that the developed test of pedagogical content knowledge of reading met the 
demands of classical test theory as well as the demands of parallelism of item characteristic 
curves and the uni-dimensionality of the dichotomous Rasch model.  
 
The developed test, with questions on pedagogical content knowledge in the domains of 
phonological awareness, alphabetic principle and fluency, is appropriate for an estimation of 
teacher pedagogical content knowledge of reading. Based on the results of this test decisions 
can be taken on, for instance, planning an in-service training for staff members. In order to use 
the obtained test scores for more important decisions, like for instance the promotion of 
individual staff members, the reliability of the test needs to be further optimized (Evers et al., 
2010). 
 
The study shows that the uni-dimensionality of the test is not violated by characteristics as 
gender, age and years of respondents teaching experience. The results of the study of the uni-
dimensionality were less satisfying in the comparison of teachers working in kindergarten and 
grade one with teachers working in grade two or higher. This weaker result could be brought 
about through the fact that another knowledge base is needed for successful teaching of pupils 
in different phases of reading development. Thus, it could be worthwhile to consider developing 
two different tests for measuring teacher pedagogical content knowledge of reading. One test 
for teachers working in kindergarten and grade one, focusing on the knowledgebase on 
phonological awareness and the alphabetic principle, and another test for teachers working in 
grade two and higher, focusing on the knowledgebase of fluent reading. The study of the uni-
dimensionality of the test was also weaker in the comparison of the group of teachers with a 
higher professional or academic background with the group of teachers with a vocational 
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background. The difference in mean scores of those two groups of respondents is possibly 
explained by differences in the level of knowledge in both groups. 
Another important conclusion to be drawn from this study is that items containing knowledge 
of what ‘works’ in teaching reading in general are easier to answer than items containing 
knowledge of what ‘does not work’ in teaching reading. This could be an explanation for the 
fact that many teachers stick to old behaviour even after attending additional in-service training. 
Lack of knowledge of what does not work in teaching reading can probably be connected with 
the fact that publication of studies about what works is more attractive, while publication of 
studies about what does not work usually remains undone. The latter is often seen as a failure, 
not worthwhile of publishing. It seems important to put more emphasis on knowledge of what 
‘does not work’ in teaching reading in the (in-service) training of teachers. 
 
Finally it is important to stress again that the test presented in this study should explicitly be 
evaluated as an experimental test. In our opinion an important next step is the development of 
two tests for teachers working with children in different phases of reading development. 
Additionally it should be stated that this study was conducted with a relatively small group of 
respondents. Research has shown that small groups of respondents cause relatively large 
standard errors, as a result of which there is a substantial chance for a fit of the model (Cohen, 
1988). A next step in research could be made by engaging larger sample sizes to enhance the 
study of parallelism of item characteristic curves and the study of uni-dimensionality of the test. 
Furthermore there is a need to study the influence of guessing in the used items. Despite of all 
the aforementioned flaws this study is an important start in the research of teacher pedagogical 
content knowledge of reading. Further research is needed for a psychometric justification of the 
test. 
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CHAPTER 3 
Teacher pedagogical content knowledge and fluency instruction  
 
 
This chapter is a slightly modified version of the article: 
Van den Hurk, H.T.G, Houtveen, A.A.M. & Van de Grift, W.J.C.M. (2017). Does teacher’s 
pedagogical content knowledge affect their fluency instruction? Reading and Writing, 60(3), 
1231-1249. doi:10.1007/s11145-017-9721-9 
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ABSTRACT 
 

Background 
Although some research is done on the development of teacher knowledge of linguistic 
structures and basic components of the beginning reading process, far less is known about 
teacher knowledge of fluent reading. Furthermore, possessing a high level of knowledge of 
fluent reading in itself, does not guarantee that teachers use this knowledge in the design of 
their daily reading lessons.  
 

Purpose 
The aim of the current study is to explore the relationship between teacher pedagogical content 
knowledge of reading and the quality of their instruction in fluent reading. 
 

Method 
A confirmatory factor analysis model with two latent variables is developed and tested. The 
latent variable of teacher pedagogical content knowledge of teaching, is indicated by one 
measured variable, the results on a teacher questionnaire. The latent variable of teacher 
behaviour during fluency instruction is indicated by three observable variables, namely: the 
modelling of fluent reading, the support of fluent reading and teacher behaviour fostering 
feelings of competence and self-efficacy in students.  
 

Findings 
The results of structural equation modelling reveal a small but significant γ-value indicating that 
only a small proportion of the variance in teachers’ classroom behaviour in teaching fluent 
reading is accounted for by teacher pedagogical content knowledge of reading. 
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Introduction 
 
From the assumption that fluent reading will develop more or less automatically, once sufficient 
word-reading skills are established, the attention for reading fluency has long been neglected 
in classroom practice as well as in the academic study of teaching reading (Allington, 1983; 
Rasinski, 2003). To date reading fluency is seen as one of the critical components of skilled 
reading (e.g., Kuhn et al., 2010; NICHHD, 2000; Rasinski & Hoffman, 2003; Samuels & Farstrup, 
2011). Being a skilled reader at an early age is extremely important for a subsequent school 
career and in further education. This importance is underlined when we look at further analyses 
of the results from the Programme for International Student Assessment (PISA), which show 
that 17 percent of the 15-year-old students in the United States score below Level 2, which 
means that they are functionally illiterate (Kelly, Nord, Jenkins, Chan, & Kastberg, 2013). The 
results in a lot of European countries are roughly on a same level. Analyses of PISA-results in the 
Netherlands for instance, show that the percentage of functionally illiterate students in 
education in the last decade fluctuates around 14 percent (Kordes et al., 2013). These students 
can read and write simple sentences with a limited vocabulary, but are not able to read or write 
well enough to deal with the everyday requirements of life. Being aware of these statistics 
makes it obvious that helping students to become fluent readers is one of the most important 
tasks for staff members in primary education. Although, at first sight, this might look relatively 
easy, every experienced teacher will confirm that it is far from being a simple job. Several 
researchers have acknowledged that reading teachers cannot simply rely on their intuition or 
on common sense but, instead of that, need to dispose of a vast body of specialized knowledge 
(e.g. Callahan et al., 2009; Lyon & Weiser, 2009; Moats, 2009). Some research is done on the 
development of teacher knowledge of linguistic structures and basic components of the 
beginning reading process (e.g., Bos, Mather, Dickson, Podhajski, & Chard, 2001; Cunningham, 
Perry, Stanovich, & Stanovich, 2004; Moats, 1994; Moats & Foorman, 2003; Spear-Swerling & 
Brucker, 2003; Spear-Swerling, Brucker, & Alfano, 2005) and on the influence of this knowledge 
on teacher instructional behaviour (e.g., McCutchen, Abbott et al., 2002; McCutchen, Harry et 
al., 2002; McCutchen et al., 2009; Piasta et al., 2009). Far less is known of teacher knowledge of 
fluent reading. Furthermore, possessing a high level of knowledge of fluent reading in itself, 
does not guarantee that teachers use this knowledge when they design their daily reading 
lessons. Against this background the aim of the current study is to explore the relationship 
between teacher pedagogical content knowledge of reading and the quality of their reading 
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instruction. In this study we assume that teacher instructional behaviour during fluent reading 
lessons, for a fair part is accounted for by teacher pedagogical content knowledge of reading.  
 

Theoretical and empirical framework 
 
In this section we will elaborate on the subject of reading fluency and on the basic principles 
underlying the design of a program for reading instruction to enhance fluent reading. 
Furthermore we will discuss the research on the assessment of teacher knowledge and, more 
specifically, teacher knowledge of fluent reading. Next we will look at the empirical evidence on 
the relation between teacher knowledge and their subsequent reading instruction. This section 
will be concluded with a statement of the research questions. 
 

Reading Fluency 
 
To date reading scientists generally agree that fluency is one of the critical components in the 
acquisition and further improvement of reading skills (NICHHD, 2000). Research shows that the 
ability to read fluently is highly correlated with other reading achievement outcomes, among 
which comprehension (Pinnell et al., 1995; Rasinski, 2003; 2010). Fluency is often characterized 
as the important link between decoding and comprehension (Pikulsky & Chard, 2005; Chard et 
al., 2012). Samuels (2012) states that the essence of fluent reading is the ability to decode and 
to comprehend text at the same time. 
 
An important question to be raised is how to develop fluent reading skills. Research shows that 
only the frequent reading of large pieces of text leads to the development of reading fluency 
(Allington, 2009; Snow et al., 1998). This means that fluency is not a dichotomous variable, not 
a skill you either do or do not possess. Fluency is a developmental variable, a skill that develops 
gradually under the influence of practice (NICHHD, 2000; Rasinski, 2003). The results of 
correlational studies stress that the most important difference between poor readers and skilled 
readers is the amount of time they spend on reading (Allington, 2009; Cunningham & Stanovich, 
1998; Krashen, 2004; Samuels, 2006). This means that the most important assignment in 
education is to ensure that all students engage in reading and keep engaged in reading during 
their entire school career (Houtveen et al., 2012).  
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An important prerequisite in engaging all students is their motivation for reading. Guthrie and 
Wigfield (2000) found that students who were intrinsically motivated for reading, were much 
more likely to report that they engaged frequently in reading. At the same time we know that 
intrinsic motivation for learning tends to decrease across the school years (Eccles, Wigfield, & 
Shiefele, 1998; Gottfried, Fleming, & Gottfried, 2001; Wigfield & Eccles, 2002). Thus it becomes 
even more important to continuously keep students motivated for reading. Since student self-
efficacy proves to be strongly correlated with student motivation for school and with learning 
achievement (Bandura, 1997), it is important to let students know they did well in reading tasks 
and to provide them with adequate feedback and encouragement. Research has shown that, in 
general, children with high self-efficacy beliefs engage in more difficult activities, achieve better 
in different tasks and tend to persist even when tasks are complicated (Bandura, 1997; Schunk 
& Zimmerman, 1997). Research in the field of reading has shown that children who received 
training to enhance their reading self-efficacy and strategy use were higher achievers in reading 
(Schunk & Rice, 1993). 
 
Basically there are two modes of instruction to be distinguished in promoting fluency: oral 
reading and silent reading. In oral reading students read text passages out loud, if necessary 
with help or support of others. Empirical evidence was found for the influence of different oral 
reading procedures in endorsing fluency (NICHHD, 2000; Samuels & Farstrup, 2011). In silent 
reading approaches students are encouraged to read texts silently for themselves with a 
minimum of help and support. Reviews show significant correlations between silent reading and 
reading achievement (Anderson et al., 1985; Cunningham & Stanovich, 1998; Nathan & 
Stanovich, 1991; Stanovich, 1986). Furthermore empirical evidence for the importance of silent 
reading was found in experimental studies (Reutzel, Fawson, & Smith, 2008; Reutzel, Petscher, 
& Spichtig, 2012). An important argument in favour of the application of silent reading 
approaches is that silent reading rates exceed oral reading rates. It was found that, compared 
to oral reading approaches, in silent reading on average 30 percent more text is read in the same 
amount of time (Hasbrouck & Tindal, 2006; McCallum et al., 2004). 
 
Once students have developed the ability to quickly and accurately recognize the more familiar 
words in a text, they possess basic fluency skills (Pikulsky & Chard, 2005). It is important to 
recognize the basic principles which can lead to instructional routines in order to further 
develop reading fluency. First and foremost, the children should be offered ample opportunities 
to read (Allington, 2009; Rasinski, 2003; Samuels, 2006). Research shows that, within the daily 
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scheduled reading lessons, children should spend a minimum of 20 minutes on reading age-
appropriate texts (Pikulsky & Chard, 2005). A second important principle is the modelling of 
fluent reading behaviour, where teachers provide their students with a sense of what reading 
should sound like (Chard, Vaughn & Taylor, 2002; Rasinski, 2003; Reutzel, Fawson et al., 2008). 
A third and last important principle is the scaffolding of engaged reading behaviour. Teachers 
can offer support to those children who are facing problems in staying engaged in reading or in 
choosing appropriate books to read (Rasinski, 2003). Teachers also offer support in short one-
on-one conversations, where they see to it that their students are sure of themselves as readers 
and believe in their own capacities to be a proficient reader (Guthrie, 2011). 
 

The assessment of teacher knowledge of reading 
 
Although there is a growing body of research on teacher knowledge, the empirical evidence on 
teacher´s knowledge of fluent reading is still sparse. In a study to evaluate the efficacy of an 
intensive form of professional development Brady et al. (2009) used a 60-item teacher 
knowledge survey (TKS). Six of the included items addressed the importance of fluency for 
reading success, goals for fluency in the first grade and ways to improvements in fluency. 
Unfortunately the reliability of the scale with fluency items was low at both measurements 
(respectively, α = .38 and α = .16). The reliability of the TKS however, proved to be moderate on 
the first measurement (α = .63) and high on the second measurement (α = .81). The results in 
this study indicated a weak knowledge prior to the professional development course and a large 
and significant gain by year end. In another study 117 kindergarten through Grade 3 teachers 
completed a survey of knowledge about reading fluency that consisted of five open-ended 
questions (Lane et al., 2008). The questions tapped the definition of fluency, the importance of 
developing fluency, knowledge and skills needed to become a fluent reader, the assessment of 
fluency and lastly instructional methods to promote fluency. In this study each of the five 
questions on teacher knowledge was used as a separate independent variable, which means 
that this study did not yield a single reliable measure for the participating teachers’ level of 
knowledge of fluent reading. Further analyses using latent growth models indicated that, in 
general, teachers who knew more taught children who read quickly and accurately, which led 
the researchers to the conclusion that teacher knowledge about reading fluency matters. 
 
Considerably more evidence, on the other hand, is gathered on teacher knowledge of linguistic 
structures and basic components of the reading process. Moats (1994) argued that teachers do 
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not become fully aware of the structure of spoken language and of its relationship to writing, 
just because of the fact that they themselves have developed into experienced readers. The 89 
literate and experienced teachers participating in an ‘Informal Survey of Linguistic Knowledge’ 
demonstrated insufficient knowledge of the spoken and written language structure to teach it 
properly to beginning readers or readers with reading and/or spelling disabilities (Moats, 1994). 
Since then the ‘Informal Survey of Linguistic Knowledge’, in its original or an adapted form, has 
been widely used in other studies, almost always leading to the conclusion that the participating 
teachers showed only limited knowledge of phonological awareness, language structure and 
phonics (Bos et al, 2001; Cheesman, McGuire, Shankweiler, & Coyne, 2009; Cunningham et al., 
2004; Fielding-Barnsley & Purdie, 2005; Mather, Bos, & Babur, 2001; McCutchen et al., 2009; 
McCutchen, Abbott et al., 2002; McCutchen, Harry et al., 2002; Moats & Foorman, 2003; Piasta, 
et al., 2009; Spear-Swerling & Brucker, 2003; Spear-Swerling et al., 2005). Some of these studies 
reported that in-service teachers had a significantly higher level of knowledge than did 
preservice teachers (Bos et al., 1999; Fielding-Barnsley & Purdie, 2005; Mather et al., 2001), 
while others stated that more experienced teachers demonstrated a higher level of knowledge 
than teachers who were relatively new to the profession (Bos et al., 1999; Spear-Swerling et al., 
2005). Furthermore, several studies have shown that knowledge of linguistic structures and 
basic components of the reading process can be deepened by professional development (Bos, 
Mather, Narr, & Babur, 1999; Spear-Swerling & Brucker, 2004; Spear-Swerling, 2009; 
McCutchen, Abbott et al., 2002; McCutchen et al., 2009; Brady et al., 2009). 
 
Although knowledge of the linguistic foundations of reading is important, it is only one of several 
domains of specialized knowledge that teachers might need in order to teach reading 
effectively. To date it is generally accepted that engaging children in high quality literature is 
beneficial in developing literacy. In order to create and maintain a literate environment and to 
be able to support their students in choosing appropriate books, knowledge of children’s 
literature seems an imperative condition for teachers. Research in this field, however, shows 
somewhat conflicting results. A vast majority (90%) of 722 kindergarten through third grade 
students involved in a study by Cunningham et al. (2004), for instance, were not familiar enough 
with the most popular books for children to recognize even a majority of titles. McCutchen, 
Harry, and colleagues (2002), on the other hand, reported that 59 kindergarten and Grade 1 and 
2 teachers involved in their study were familiar with over 80 percent of book titles appropriate 
for use with first graders.  
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Other researchers described the knowledge that teachers need to teach reading efficiently as 
‘engaged knowledge’ (Carlisle, Correnti, Phelps, & Zeng, 2009; Phelps & Schilling, 2004). 
Following this line of reasoning Brownell and colleagues (2009) assessed teachers engaged 
knowledge related to word analysis and comprehension. The results from their study revealed 
that the participating 34 beginning special education teachers on average had a fair degree of 
knowledge for teaching reading, only slightly lower than the average scores of a comparison 
group of elementary education teachers (Brownell et al., 2009).  
 

Relating teacher knowledge and provided reading instruction 
 
The empirical evidence relating teacher knowledge and provided reading instruction is still 
sparse and for the major part directed at the domain of beginning reading. In the available 
studies, the concept of teacher knowledge was assessed in different groups of teachers, 
teaching kindergarten through fifth grade and in groups of teachers in different phases of their 
professional career. The provided reading instruction was assessed either by looking at different 
instructional activities that teachers engaged their students in (e.g., McCutchen, Harry et al., 
2002), or the amount of time that teachers engaged their students in these different 
instructional activities (e.g., McCutchen et al., 2009; McCutchen, Abbot et al., 2002; Piasta et 
al., 2009). In some studies classroom observations were used to gather the required data (e.g., 
Brownell et al., 2009; McCutchen et al., 2009). Other studies used teacher self-report forms as 
an indication of the different instructional activities teachers use in their lessons, or the amount 
of time teachers would prefer to spend on different instructional activities (e.g., Cunningham, 
Zibulsky, Stanovich, and Stanovich, 2009; Spear-Swerling & Zibulsky, 2014). 
 
Taking all these methodological differences into account, the empirical evidence from the 
aforementioned studies still leads to somewhat conflicting results. In some studies significant 
correlations were found between aspects of teacher knowledge one the one hand and the use 
of explicit phonological activities (McCutchen, Abbott et al., 2002; McCutchen, Harry et al., 
2002; Spear-Swerling & Zibulsky, 2014), the use of vocabulary activities (McCutchen et al., 2009) 
and the use of comprehension strategies (McCutchen, Abbott et al., 2002) on the other hand. 
Other results seem to lead in an opposite direction, either showing that teacher knowledge was 
not significantly correlated to classroom practice (Brownell et al., 2009) or not being able to 
predict the amounts of explicit decoding instruction that was provided (Piasta et al., 2009). 
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Furthermore, there were no significant differences found in the preferred time allocation in 
groups of teachers with either high or low knowledge levels (Cunningham et al., 2009). 
 
In this group of studies empirical evidence relating teacher knowledge and classroom activities 
in supporting fluent reading is sparse, or even absent. In an evaluation study of reading first 
schools in Florida for instance, Lane et al. (2008) engaged 117 kindergarten through grade three 
teachers in a survey composed of five open-ended questions. In one of these question teachers 
were asked to identify the method of teaching they normally used in fluency instruction. The 
most common methods teachers identified were modelling fluent reading, repeated readings, 
practicing with peers, timed reading, choral reading and reader’s theatre. The researchers 
argued that a certain level of knowledge of these effective instructional methods ought to be 
important in the selection and implementation of those methods. Since this study was not 
focused on the actual instructional behaviour of the participating teachers, no further 
information was presented about the instructional activities that were actually employed in 
classroom practice. Another example is a study by Spear-Swerling and Zibulsky (2014), who 
engaged 102 fifth-grade general and special education teachers to examine how their 
knowledge base for teaching reading related to how they would choose to allocate time in a 
two hour language arts block. Teachers were asked to specify their preferences for time 
allocation using an open grid on which they listed descriptions of planned instructional activities 
and the amount of time for each of these activities for a two hours language arts block. The 
results of this study revealed that teacher knowledge of phonemic awareness and phonics was 
positively correlated with time teachers allocated for activities regarding phonemic awareness 
and phonics. Additionally, teacher knowledge of fluency, vocabulary and comprehension was 
correlated with their time allocation in relation to the oral language/literature composite, but 
not with their time allocation in other areas in which a relationship was expected, such as 
vocabulary or reading comprehension. The researchers concluded that teacher knowledge did 
predict teachers’ time allocation plans, particularly for teachers with relatively high knowledge 
of phonemic awareness and phonics. 
 

The current study 
 
In the forgoing paragraphs reading fluency is positioned as one of the critical components of 
skilled reading. Scholars acknowledge that, in order to help their students become fluent 
readers, teachers ought to dispose of a vast body of specialized knowledge. Although teacher 
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knowledge of linguistic structures and basic components of the reading process has been 
studied extensively, far less is known of teacher knowledge of reading fluency. Furthermore we 
have seen that empirical evidence relating teacher knowledge and provided reading instruction 
for the major part is directed at the domain of beginning reading. Empirical evidence relating 
teacher knowledge and classroom activities in supporting fluent reading is sparse, or even 
absent at all. The current study is aimed at exploring the relationship between teacher 
pedagogical content knowledge of reading and the quality of their reading instruction. The 
research questions in this study are: What is the level of teacher pedagogical content knowledge 
of reading? To what extent teacher instructional behaviour during fluency lessons is accounted 
for by teacher pedagogical content knowledge of reading? 
 

Method 
 

Respondents 
 
The present study was conducted on a sample of 109 teachers, at 19 schools for primary 
education in the Netherlands. About three-quarters of the group of participating teachers was 
female. There was an equal division of teachers in the age group up to 40 years of age and those 
aged over 40. A large part of the sample (36%) consisted of experienced teachers with over 20 
years of professional experience. There was also a fair group of teachers (29%) at the beginning 
of their professional career as a teacher, having up to 5 years of professional experience. The 
rest of the sample was almost equally divided into a group of teachers who had worked in 
education for 5 to 9 years (17%) and a group of teachers with 10 to 19 years of professional 
experience (18%). 
 
All of the participating teachers were assigned to reading classes with pupils possessing basic 
fluency skills. In other words, these pupils all were able of quickly and accurately recognizing 
the more familiar words in a text. All of these pupils had shown to be able to accurately read at 
a speed of at least 100 words per minute, assessed with a frequently used standardized text 
reading test. Based on these reading assessments the pupils were assigned to a silent reading 
condition. 
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Variables 
 
Teacher pedagogical content knowledge of reading was assessed with a questionnaire 
consisting of 38 dichotomous items that were presented as statements. The respondents had 
to indicate whether or not they would agree with the presented statement. The results of an 
earlier study indicated that the questionnaire fulfilled the assumptions of a Raschmodel (Van 
den Hurk, Houtveen & Van de Grift, 2012). Part of the items concerned the knowledge of the 
foundations of fluency: oral language skills, phonemic awareness, familiarity with letter forms 
and efficient decoding skills. Examples of items in this category are: ‘Engaging students in writing 
activities in kindergarten has a positive effect on reading skills’ and ‘Simultaneously presenting 
letters and sounds improves letter recognition’. Another group of items is focussed on 
supporting and scaffolding fluent reading behaviour. Examples of items in this category are: ‘The 
reading speed of slow readers can be accelerated by introducing scaffolds like partner reading’ 
and ‘Round Robin practice stimulates fluent reading behaviour’. A last group of items is aimed 
at enhancing reading motivation. Examples of items in this category are: ‘Allowing students to 
read books of their own choice has a positive effect on their reading motivation’ and ‘Reading 
comic books has a positive effect on pupil’s reading motivation’.  
 
The quality of the reading instruction the teachers provided, was assessed with two 
standardized event sampling observation instruments. One of the instruments, containing six 
items, measured the modelling of fluent reading behaviour. Some examples of the items that 
were used are: ‘The teacher reads aloud a short section of the book he/she introduced before’ 
and ‘The teacher uses think-alouds’. The second instrument, consisting of three items, assessed 
the support teachers provided during the fluent reading practice. The items that were used in 
this instrument are: ‘The teacher interacts with pupils about the book they are reading,’ ‘The 
teacher supports the pupils while choosing an appropriate book’ and ‘The teacher ensures that 
the pupils continue reading’. All of the items were scored on four answer modalities according 
to the extent the targeted behaviour was present in the observed lesson: 0 = never, 1 = seldom, 
2 = usually, 3 = always. The observational instruments were adopted from earlier studies, where 
both homogeneity and interrater reliability were tested. In several studies Cronbach’s α varied 
between .73 and .92 and Hubert’s κ varied between .75 and .82 (Houtveen & Booij, 1994, 
Houtveen et al., 2012; Houtveen & Van de Grift, 2012). 
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Teacher pedagogical behaviour was measured by a third event sampling instrument, containing 
nine items. To be more precise, this instrument assessed the way teachers are fostering pupils’ 
feelings of competence and self-efficacy. Some examples of the items that were used are: ‘The 
teacher is patiently awaiting pupils’ answers’ and ‘The teacher shows faith in his/her pupils’. 
Again, all of the items were scored on four answer modalities according to the extent the 
targeted behaviour was present in the observed lesson: 0 = never, 1 = seldom, 2 = usually, 3 = 
always. This third observational instruments was adopted from an earlier study by Houtveen & 
Booij (1994). In several other studies where this instrument was used, both Cronbach’s α and 
Hubert’s κ were .70 and exceeding (Houtveen & Booij,1994; Houtveen et al., 2012). 
 

Procedures 
 
The data were collected on schools voluntarily participating in a school improvement project on 
reading in the schoolyear 2010 – 2011 (Houtveen et al., 2012). The school improvement project 
was carried out under the responsibility of the Department of Literacy of the Utrecht University 
of Applied Sciences in the Netherlands. The fluent reading lessons in this project typically lasted 
35 to 45 minutes and followed a strict structure in which teachers typically started out with 
reading aloud a short section of a book, than initiating a specific topic in a mini-lesson, 
subsequently having all pupils read in their own books for at least 20 minutes and finally 
concluding the session with a retrospective of the passed activities. This model was introduced 
in team meetings and successfully implemented in the schoolyear before the questionnaires 
were administered and the observations were conducted (Houtveen et al., 2012).  
 
Every single school was supervised by an experienced school counsellor. Prior to the start and 
during the project all school counsellors were trained by members of the project staff of the 
Department of Literacy. From the 23 school counsellors who initially started the training, 19 
eventually were assigned to supervise one of the participating schools. As an observation 
training was one of the recurring subjects in the training sessions, it is ensured that all the 
participating school counsellors were proficient in the use of use the standardized observation 
instruments. The school counsellors visited the school to conduct the observations and to 
discuss the results of these classroom observations with the observed teachers. The classroom 
observations were carried out at about the same time of the schoolyear the questionnaires 
were administered. 
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During the project all of the participating teachers individually filled out a questionnaire on their 
pedagogical content knowledge of reading. The questionnaires were administered digitally 
which made it possible to record all the answers and, at the same time, to provide feedback 
reports for the participating teachers. 
 

Results 
 
In the current study the psychometric quality of the observation scales was again checked and 
descriptive analyses were conducted. Since earlier research indicated that the teacher 
questionnaire fulfilled the assumption of a Raschmodel (Van den Hurk et al., 2012), the 
reliability of the questionnaire was not checked again. As shown in table 1, the internal 
consistency of the observation scales reached an acceptable level, are varying from α = .70 up 
to α = .80. The participating teachers demonstrated a fair level of pedagogical content 
knowledge of reading (M = 1.44, SD = .69). The average score for modelling fluent reading was 
M = .75 (SD = .26), indicating that teachers, on average, displayed 75 percent of the targeted 
behaviour during the observed lessons. Highest average mean scores were reached for fostering 
competence and self-confidence (M = .83, SD = .15). Lowest mean scores were reached for 
supporting fluent reading. Furthermore it is noticeable that the scores on this scale varied about 
one third of a standard deviation (M = .63, SD = 34). All three of the observation measures 
showed left-tailed distributions (see also Appendix A). 
 
Table 1.  
Descriptive measures and internal consistency of the observation scales (n = 109) 
 

 
Number 
of items 

Cronbach’s 
Alpha 

M SD 

Teacher knowledge - - 1.44 .69 
Modelling fluent reading 6 .78   .75 .26 
Supporting fluent reading 3 .80   .63 .34 
Fostering competence and self-confidence 9 .70   .83 .15 

 
 
An independent-samples t-test was conducted to compare the level of pedagogical content 
knowledge of reading with the group of teachers participating in our earlier study (Van den Hurk 
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et al., 2012). No significant differences were found comparing the level of knowledge of the 
teachers in the earlier sample (M = 1.47, SD = .80) and the level of knowledge of the group of 
teachers participating in the current study (M = 1.44, SD = .69; t(322) = .384, p = .70, two-tailed). 
In order to study the relationship between teacher pedagogical content knowledge of reading 
and the displayed teacher behaviour during fluent reading a confirmatory factor analysis model 
was developed and estimated using LISREL8 (Jöreskog & Sörbom, 1993). The path diagram of 
this confirmatory factor analysis model that was used in this study is depicted in Figure 1. The 
developed model contains four observed variables and two factors. The latent variable, or 
factor, of teacher pedagogical content knowledge of reading, is indicated by one measured 
variable, namely the results on a teacher questionnaire. The latent variable of teacher behaviour 
during fluency instruction is indicated by three observable variables, namely: teachers’ 
modelling of fluent reading, teachers’ support of fluent reading and teacher behaviour fostering 
students´ feelings of competence and self-efficacy. In order to answer the research question to 
what extent teacher instructional behaviour during fluency lessons is accounted for by teacher 
pedagogical content knowledge of reading, the latent variable of teacher pedagogical content 
knowledge was included as an exogenous variable. Since we do not assume that the latent 
factor of teacher instructional behaviour completely explains the variation in the three observed 
variables, each of these variables is associated with a residual error term.  
 
 

 
 
Figure 1. Confirmatory factor analysis model. 
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In determining how well the a priori model fits the sample data several absolute indices were 
used. To evaluate the overall model fit, the chi-square statistic was used, which assesses the 
magnitude of discrepancy between the sample and fitted covariance matrices (Hu & Bentler, 
1999). In order to reach an acceptable goodness-of-fit measure, the chi-square significance 
value should be greater than .05 (Barret, 2007). As a second statistic the root mean square error 
of approximation (RMSEA) is used. The RMSEA is providing information as to how well the model 
would fit the populations´ covariance matrix (Byrne, 1998). Although different RMSEA cut-off 
points have been used in the last decade, it is generally agreed upon that models with RMSEA 
values less than .05 are considered to have a good fit. Models with RMSEA values ranging from 
.05 to .08 are considered to have a reasonable fit, whereas models with RMSEA values of .10 or 
higher suggest poor fit (Hu & Bentler, 1999; Kline, 2005). To calculate the proportion of variance 
that is accounted for by the estimated population covariance, the goodness-of-fit index (GFI) 
was used (Jöreskog & Sörbom, 1993; Tabachnick & Fidell, 2007). For the GFI a cut-off point of 
.95 is seen as appropriate in regard of the relatively small sample size of our study (Miles & 
Shelvin, 1998). Adjusting the GFI, based upon the degrees of freedom, leads to the adjusted 
goodness-of-fit (AGFI), where a value of .90 or higher is generally accepted as an indication of a 
well-fitted model (Tabachnick & Fidell, 2007). Additionally a relative fit index was used which is 
different from the aforementioned absolute fit indices. For relative fit indices the null 
hypothesis is that all variables are uncorrelated (McDonald & Ho, 2002). The normed fit index 
(NFI), that was traditionally used, compares the models’ chi-square value to the chi-square value 
of the null model. This null model is a worst case scenario since it specifies that all measured 
variables are uncorrelated. Since research has indicated that this normed fit index is sensitive 
for sample size we decided to use the comparative fit index (CFI), a revised form of the NFI, 
which also has shown to perform well in studies with relatively small sample sizes (Tabachnick 
& Fidell, 2007). To date values for CFI of .95 and higher are seen as an indicator of good fit (Hu 
& Bentler, 1999). The fit of the model was good: X2 = .71, df = 2 (p = .70), RMSEA = .00, GFI = 
1.00, AGFI = .98, CFI = 1.00, which means that the proposed model is a plausible model for the 
data that were gathered in this study. 
 
The estimates of the factor loadings are presented in Figure 2. The results show that the 
variance in modelling of fluent reading for a large part is explained by the latent factor of teacher 
behaviour in fluency instruction (λ = .91). To a lesser extent the variance in pedagogical teacher 
behaviour, concerning fostering students competence and self-efficacy, is explained by the 
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latent factor of teacher behaviour in fluency instruction (λ = .54). And lastly teachers’ support 
of fluent reading behaviour is only for a small proportion accounted for by the latent factor of  
 
 

 
Figure 2. Estimated factor loadings;  
Fit indices: X2 = .71, df = 2 (p = .70), RMSEA = .00, GFI = 1.00, AGFI = .98, CFI = 1.00  
 
teacher behaviour in fluency instruction (λ = .43). The association between the exogenous 
variable, pedagogical content knowledge for teaching reading and the endogenous variable, 
teacher behaviour during fluency instruction is expressed in the γ-value. The γ-value of .29 that 
was found in this study, indicates that 8 percent of the variance in teacher behaviour in fluency 
instruction is accounted for by teacher pedagogical content knowledge of reading. This means 
that teacher behaviour in fluency instruction is only for a very small proportion accounted for 
by teacher pedagogical content knowledge of reading. 
 

Conclusion and discussion 
 
In this study we looked at the relationship between teacher pedagogical content knowledge of 
reading and their classroom behaviour in teaching fluent reading. Knowing that teachers need 
to dispose of a vast body of specialized knowledge to teach reading efficiently (e.g., Callahan et 
al., 2009; Lyon & Weiser, 2009; Moats, 2009), we wondered whether these teachers would use 
this specialized knowledge in their practice of teaching. Against this background a first research 
questions into the level of teacher pedagogical content knowledge of reading, was posed. In 
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order to answer the first question, descriptive analyses were performed. Secondly we wanted 
to find out to what extent teacher pedagogical content knowledge of reading accounted for 
differences in their instructional behaviour during fluency lessons. We anticipated that teacher 
practice at least for a fair part could be explained for by teacher pedagogical content knowledge 
of reading. In order to answer the second research question a confirmatory factor analysis 
model was developed with two latent variable. In this model the factor of teacher pedagogical 
content knowledge of reading was measured by the results on a teacher questionnaire. The 
factor of teachers’ classroom behaviour during fluency instruction was measured by three 
observable variables: modelling of fluent reading, support of fluent reading and fostering 
students’ feelings of competence and self-efficacy. 
 
The participating teachers, on average demonstrated a fair level of pedagogical content 
knowledge of reading, as assessed with our teacher questionnaire. The assessment of the 
quality of teachers reading instruction and the quality of teacher pedagogical behaviour, also 
yielded positive results. The left-tailed distributions of the observational measures (see 
Appendix A) are probably caused by the use of a scripted lesson model, in which teachers were 
tempted to employ the targeted behaviour whenever possible.  
 
The estimated fit of the presented model was good (X2 = .71, df = 2; p = .70, RMSEA = .00, GFI = 
1.00, AGFI = .98, CFI = 1.00), which means that the proposed model is a plausible model for the 
data that were gathered in this study. The significant γ-value of .29 indicates that 8 percent of 
the variance in teacher behaviour in fluency instruction is accounted for by teacher pedagogical 
content knowledge of reading. This means that, contrary to our expectations, only a very small 
proportion of the variance in teacher behaviour in fluency instruction is accounted for by 
teacher pedagogical content knowledge of reading, as it was assessed with the teacher 
questionnaire that was used in this study. The obtained result are suppressed by the fact that 
all three of the observation measures showed left-tailed distributions (Dunlap, Burke & Greer, 
1995; Norman, 2010). 
 
Compared to the results of our earlier research the teachers in the current study demonstrated 
the same level of pedagogical content knowledge reading. In our earlier study we found that 
teachers typically have a better knowledge of what works in teaching reading than of what does 
not work in teaching reading (Van den Hurk et al., 2012). This could mean that teacher 
knowledge base is not as conclusive as one might think. More research is needed to determine 
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the factors that seem to work restricting for teachers in translating their knowledge into 
classroom practice. 
 
Attempts to compare the results of the present study with findings of previous research leads 
to different kinds of problems. As we have stated before, in previous studies the concept of 
teacher knowledge was operationalized and measured in different ways. Some studies looked 
at teacher knowledge of linguistic structures and basic components of the reading process, 
assessed with some form of the Teacher Knowledge Survey (Bos et al., 2001; Cheesman et al., 
2009; Cunningham et al., 2004; Fielding-Barnsley & Purdie, 2005; Mather et al., 2001; 
McCutchen et al., 2009; McCutchen, Abbott et al., 2002; McCutchen, Harry et al., 2002; Moats, 
1994; Moats & Foorman, 2003; Piasta et al., 2009; Spear-Swerling & Brucker, 2003; Spear-
Swerling et al., 2005). Other studies focused on knowledge of word analysis and comprehension 
in an attempt to assess what they called engaged teacher knowledge (e.g., Brownell et al., 
2009). In some of the studies we found, attention was payed to teacher knowledge of children’s 
literature (e.g., Cunningham et al., 2004; McCutchen, Harry et al., 2002). In many studies 
samples of participating teachers consisted of pre-service or novice teachers (e.g., Brownell et 
al., 2009; Cheesman et al., 2009; Fielding-Barnsley, 2010; Spear-Swerling, 2009; Spear-Swerling 
& Brucker, 2003, 2004; Spear-Swerling et al., 2005). Furthermore, teacher knowledge was 
assessed in different groups of teachers, teaching kindergarten through fifth grade and in 
groups of teachers in different phases of their professional career. Most important however, is 
that there are nearly no other studies that focused on the relation of teacher knowledge and 
the subsequent fluent reading activities these teachers displayed in their classroom. This having 
said it can be stated that the results of the current study seem to be in line with results of 
Brownell et al. (2009) who found that the proportion of explained variance in overall classroom 
practice and four of the five subscales was small, contributing less than 10 percent of the 
variance in performance on each of the scales for teacher practice. From these results the 
researchers concluded that domain expertise does not play a strong role in the classroom 
practice of beginning special education teachers (Brownell et al., 2009). The results of the 
current study suggest that the same conclusion also holds for more experienced teachers 
working in general education.  
 
It should be noted however that we were only able to engage a relatively small sample of 109 
teachers in the current study. As a rule of thumb for structural equation modelling sample sizes 
of 200 observations seem reasonable (Hox & Bechger, 1998; Shevlin & Miles, 1998). Therefore 
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it seems to be worthwhile for a next study to engage a larger sample of teachers. Also 
worthwhile noticing is the fact that our sample of teachers was drawn from schools participating 
in a reading improvement program. The teachers in this program were using a specific lesson 
format. The application of this prescribed lesson format could mean that the influence of 
teacher knowledge on their instructional practice by definition was limited. It could be 
worthwhile to repeat the study in a sample of teachers not being influenced by a specific lesson 
format. Furthermore it is obvious that the ultimate goal of efficient reading instruction is to yield 
experienced fluent readers. For further research it seems appropriate to investigate the relation 
of teacher knowledge with teachers’ classroom behaviour and the influence of both variables 
on student reading achievement. 
 
In our view the importance of teacher pedagogical content knowledge of reading stays without 
discussion. Nevertheless, the results of the current study show that a the activities teachers 
apply in their fluent reading lessons only for a very small proportion depend on teachers 
pedagogical content knowledge of reading. As a consequence the focus in preservice and in-
service teacher training should not be limited to transfer of knowledge but should preferably 
address the application of this knowledge base in designing and performing fluent reading 
instruction. 
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CHAPTER 4 
Teacher knowledge and pupil achievement in fluent reading 
 
 
This chapter is a modified version of the manuscript: 
Van den Hurk, H.T.G, Houtveen, A.A.M. & Van de Grift, W.J.C.M.(submitted). Does teacher 
knowledge matter in improving student reading fluency? 
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ABSTRACT 
 

Background 
Only little research has been done on the influence of teacher pedagogical content knowledge 
on pupil reading achievement. The influence of teacher pedagogical content knowledge on pupil 
achievement in fluent reading has hardly been studied at all. Furthermore, the available 
evidence is partially contradictory. 
 

Purpose 
The aim of this study is to contribute to the available evidence on the possible role that teacher 
pedagogical content knowledge plays in fostering pupil achievement in fluent reading. 
 

Method 
Multilevel regression analyses with two levels were performed, with pupil reading achievement 
as the dependent variable.The study involved 467 pupils engaged in a silent reading approach 
in 29 grade 4 classes on schools for primary education in the Netherlands.  
 

Findings 
The differences that were found in pupil achievement in fluent reading at the end of the 
schoolyear, for a significant and substantial part are accounted for by their achievement level 
on the first measurement. The null model showed that 15 percent of the variance in student 
achievement was left to be explained for on the classroom level. The introduction of different 
teacher variables led to a reduction of the between-group variance to 13 percent. Teacher 
pedagogical content knowledge provided a positive, albeit not significant β coefficient. Teacher 
behavior that ensures pupil involvement in reading practice provided a positive contribution to 
pupil achievement in fluent reading. 
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Introduction 
 
A vast body of reading research has revealed teacher behaviour that is effective in promoting 
pupil reading achievement (e.g. Kuhn & Stahl, 2003; NICHHD, 2000; Piasta &Wagner, 2010; 
Pressley & Allington, 2014; Rasinski, 2010; Rasinski et al., 2012; Samuels & Farstrup, 2011). 
Furthermore it is generally assumed that, in order to be an effective teacher and to turn pupils 
into successful readers, teachers ought to dispose of a vast body of specialized knowledge (e.g. 
Lyon & Weiser, 2009; Moats, 2009). From the assumption that knowledgeable teachers utilize 
their knowledge in designing and executing effective reading instruction, in teacher training 
colleges a lot of time is spent to impart this specialized knowledge to the enrolled student 
teachers. Despite of this huge investment in teacher training, the aforementioned assumption 
is hardly underpinned by research results. Only little research has been done on connections 
between teacher pedagogical content knowledge and pupil reading achievement. In the 
Netherlands there are no such studies done at all. In addition, the available evidence is partially 
contradictory. Some studies indicate that increased teacher pedagogical content knowledge 
leads to an improvement of pupil reading achievement (e.g. Bos et al., 1999; Lane et al., 2008; 
Spear- Swerling & Brucker, 2004). Other research shows that teacher pedagogical content 
knowledge does not significantly account for improvements in pupil reading achievement (e.g. 
Carlisle et al., 2009; Carlisle, Kelcey, Rowan & Phelps, 2011). In a previous study we found that 
only a very small proportion of the variance in fluency instruction was accounted for by teacher 
pedagogical content knowledge of reading (Van den Hurk, Houtveen & Van de Grift, 2017). The 
aim of the current study is to contribute to the available evidence on the possible role that 
teacher pedagogical content knowledge plays in fostering pupil achievement in fluent reading. 
 

Theoretical and empirical framework 
 
In this section the development of reading skills is discussed. We will start with a discussion on 
the development of fluent reading. Next we will elaborate on the silent fluent reading program, 
that was used in this study. We will end this section by stating the aims of the current study and 
the research question we are trying to answer. 
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The development of fluent reading 
 
It is generally agreed upon that fluency is one of the important components of skilled reading 
(e.g. Kuhn et al., 2010; NICHHD, 2000; Rasinski & Hofman, 2003; Samuels & Farstrup, 2006). 
Besides being able to recognize words accurately, quickly and effortlessly, fluent readers are 
able to read texts with expression, making them sound like authentic oral speech (Houtveen et 
al., 2012; Kuhn & Stahl, 2003; Rasinski, Reutzel et al., 2011). The skill of fluent reading enables 
readers to focus their attention on understanding, analysing, interpreting and criticizing the 
texts they read. This means that the essence of fluent reading is the ability to decode and to 
comprehend text at the same time (Samuels, 2012). Fluent readers are able to remember what 
they have read and, at the same time, to connect the newly acquired information with 
information already stored in their brain. Research shows that the ability to read fluently is one 
of the important predictors of reading comprehension (Rasinski, 2003). 
 
An important question in this respect is how pupils develop into fluent readers. A search for 
answers starts in beginning reading instruction, where young children gradually become aware 
of the sound structure of our language as they discover the alphabetic principle our language is 
based upon. In the Netherlands, formal reading instruction starts with the systematic 
instruction of all grapheme-phoneme correspondences. In beginning reading instruction pupils 
systematically learn to translate graphemes into phonemes. They learn to sound out different 
graphemes and blend them into words. Children’s reading skills gradually expand as they learn 
to read complete sentences and short texts. At this point in their development, virtually all 
children are likely to practice their reading skills by reading aloud. Eventually, with gaining 
control of the reading process, pupils no longer require the added support of oral reading 
(Hiebert, Samuels & Rasinski, 2012). As time goes, by pupils are able to recognize more and 
more words on sight. In reading texts, they still may need to sound out difficult words that occur 
less frequently, but most of the pupils effectively learn to use silent reading as their primary 
reading mode (Share, 2008; Van den Boer, Van Bergen & de Jong, 2014). 
 
The aforementioned means that in the development of fluent reading proficiency a gradual shift 
takes place from oral reading to silent reading. Therefore, oral and silent reading are to be seen 
as complementary modes of reading, each reflecting a different developmental phase in reading 
proficiency (Hiebert, 2015). In fostering fluent reading both oral and silent reading approaches 
are employed. Pupils who are engaged in oral reading approaches read text passages out loud. 
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Empirical evidence was found for the effectiveness of different oral reading procedures (e.g. 
NICHD, 2000; Samuels & Farstrup, 2006). Similar to most real-life reading, pupils engaged in a 
silent reading approach are encouraged to read texts silently, for themselves, with a minimum 
of help and support. Research indicates that the shift from vocalization to silent reading is a 
difficult to teach aspect of reading (Wright, Sherman & Jones, 2010). Although most pupils 
gradually move from oral reading to silent reading when given ample opportunities to read, 
research suggests that scaffolding of silent reading can provide opportunities for pupils to 
transfer earlier acquired skills in oral reading to successful and effective silent reading skills 
(Hiebert, 2006, 2015). To date research indicates that scaffolding encourages and motivates the 
development of silent reading proficiency (Kelley, Clausen-Grace, 2006; Kim & White, 2008; 
Rasinski, Samuels, Hiebert, Petscher & Feller, 2011; Reutzel, Fawson & Smith, 2008; Reutzel et 
al., 2012; Reutzel, Jones, Fawson & Smith, 2008). 
 
In the aforementioned studies, a vast majority of the scaffolds that were used to support the 
development of reading fluency during silent independent reading, are aimed at igniting pupil 
reading motivation. Research shows that pupils who are intrinsically motivated for reading, are 
much more likely to frequently engage in reading (Teale & Gambrell, 2007; Guthrie & Wigfield, 
2000). Engaging pupils in wide reading can be one of the possibilities to promote motivated 
reading behaviour. Research shows that wide reading of different types of texts across a range 
of genres, accompanied by monitoring and feedback procedures, yields achievement gains in 
silent fluent reading (Hiebert & Reutzel, 2010; Kuhn, 2005; Pikulsky & Chard, 2005; Reutzel 
Petscher & Spichtig, 2008; Reutzel Fawson & Smith, 2008; Stahl, 2004). Furthermore the 
opportunity for pupils to choose the books they find challenging and interesting to read, has 
shown to increase pupil motivation (Gambrell, 1996; Guthrie & Wigfield, 2000; Teal & Gambrell, 
2007; Turner & Paris, 1995). Some pupils, however, have problems with finding attractive books 
or books with an appropriate level of difficulty (Donovan, Smolkin & Lomax, 2000). Therefore it 
is argued that some teacher guidance is needed to prevent pupils from getting bored or even 
frustrated during reading lessons (Reutzel & Fawson, 2002). 
 
Other scaffolds are used in order to ensure that the allocated time for reading is fully exploited. 
First of all, teachers are responsible for the allocation of 15 to 30 minutes daily reading time 
(Anderson et al., 1985; Stahl 2004). Different rules and regulations throughout the allocated 
reading time can help pupils to engage in reading and to stay engaged during reading lessons 
(Kelley & Claussen-Grace, 2006). These rules and regulations ensure for instance, that enough 
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reading material is available at the start of a reading block and that no restroom or water breaks 
are needed. During silent independent reading teachers can monitor pupils’ reading behaviour 
and their progress. In this respect the use of reading logs, can also be helpful in the efficient use 
of the available reading time (Brenner & Hiebert, 2010; Garan & DeVoogd, 2008). All of these 
scaffolds are meant to increase accountability for the amount of time that pupils are engaged 
in reading. 
 
A last set of scaffolds all concern conversations with pupils about books. Discussion and social 
interaction around texts has shown to increase pupils’ appreciation as well as their 
understanding (Atwell, 2007; Garan & DeVoogd, 2008). The introduction of mini-lessons, for 
instance, has proven to increase the effectiveness of silent reading lessons (Kelley & Claussen-
Grace, 2006; Pilgreen, 2000). During these mini-lessons teachers can actively model engaged 
reading behaviour, for instance by talking with pupils about their own experiences while reading 
books (Gambrell, 1996, Kelley & Claussen-Grace, 2008). These mini-lessons are provided as an 
introduction of the silent reading block, in which teachers can set a purpose for the reading time 
to come. During the silent reading time that follows, teachers can engage pupils in one-on-one 
conversations about specific topics in the book they are reading (Garan & DeVoogd, 2008; Kelley 
& Claussen-Grace, 2008). 
 
Yet another conclusion can be drawn from the aforementioned description of the development 
of fluent reading proficiency. In both word recognition as well as in the application of prosodic 
text features, fluency can be seen as a developmental variable, a gradually developing skill. 
Research shows that pupils who engage in the frequent reading of large pieces of age 
appropriate texts will develop a level of automaticity in reading (Allington, 1977; Snow et al., 
1998). An important reason in favour of a silent reading approach is the amount of text that can 
be covered. Research shows that pupils engaged in silent reading, on average, are able to cover 
30 percent more text in the same amount of time compared to pupils engaged in oral reading 
(Hasbrouck & Tindal, 2006; McCallum et al., 2004). Correlational studies reveal that the most 
important difference between skilled readers and poor readers is the amount of time that both 
groups of readers spend on reading (Allington, 1984; Foorman et al., 2006; Kuhn & 
Schwanenflugel, 2008; Krashen, 2004; Nagy & Anderson, 1984; Stanovich & Cunningham, 2001). 
In order to foster pupil reading fluency, reading teachers should permanently challenge and 
tempt their pupils to read and keep on reading during their entire school career (Houtveen et 
al. 2012). 
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Developing a program for teaching silent fluent reading 
 
The evidence found in the aforementioned studies led to the development of a program for 
teaching fluent reading (Houtveen et al., 2012). Based on their reading level and on their need 
of support during reading lessons, the pupils in this program are either assigned to an oral- or a 
silent reading condition. In the current study the attention is specifically focused on the silent 
reading approach. 
 
In this program reading lessons of at least 35 minutes are scheduled on a daily basis. A model 
of the implemented lesson plan is depicted in figure 1. Within the allocated time lot, in every 
lesson, pupils spend a minimum of 20 minutes on reading age appropriate books. The objective 
for scheduling this amount of time is to enable every pupil to read at least 25 books on a yearly 
basis. All pupils are allowed to choose their own books and the teachers offer support for those 
who experience difficulties in finding appropriate books.  
 

TIME FLUENT READING INSTRUCTION 
5 min. 
 

Classroom management: 
• Talking through rules and regulations. 
• Putting reading material ready 

5-10 min. Mini-lesson / Book promotion 
Modelling engaged reading 

20 min. Independent Silent reading 
Teacher support: 

• e.g. book choice 
5-10 min. Review 

Figure 1. Lesson model fluent reading. 
 
In all of the lessons teachers integrate a mini-lesson in their reading instruction. The main 
objectives of these mini-lessons are the modelling of engaged reading behaviour and a 
discussion of personal reading experiences. While reading a specific part of a book the teacher 
might, for instance, show admiration for one of the characters in the chosen fragment. 
Subsequently the teacher can ask the pupils to look for specific characters they like or admire 
in the book that they are reading themselves. In other lessons it is possible to provide pupils 
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with solid footing to connect what they have just read with experiences from their personal 
lives. These mini-lessons typically are short (approximately 5 to 10 minutes) and intense and are 
scheduled at the beginning of the reading time. At the end of the reading session the subject 
that came up in the mini-lesson is reviewed. 
 
The program for fluent reading was implemented on 29 schools participating in a school 
improvement project. The teachers were trained in the application of the reading lesson plan 
and in the use of adequate teacher behaviour. Classroom observations, carried out by trained 
school counsellors, revealed that the participating teachers to a great extent displayed the 
targeted teacher behaviour, which led the researchers to the conclusion that the program for 
fluent reading was successfully implemented (Houtveen, Brokamp & Van de Grift, 2014; 
Houtveen et al., 2012). 
 

The current study  
 
It is argued that teachers, in order to turn children into successful readers, ought to dispose of 
a vast body of specialized knowledge (e.g. Callahan et al., 2009; Lyon & Weiser, 2009; Moats, 
2009). In this body of specialized knowledge, teacher content knowledge of reading and teacher 
general pedagogical knowledge are integrated into teacher pedagogical content knowledge of 
reading. According to Shulman (1986, 1987) this pedagogical content knowledge is uniquely 
reserved to teachers who, in their daily lessons, have to interpret and transform subject-matter 
knowledge in order to facilitate learning. In teacher pedagogical content knowledge of reading 
the knowledge of content and general pedagogical knowledge are intertwined into the 
knowledge that teachers use in their daily work when teaching reading. To a certain extent, this 
pedagogical content knowledge determines the way teachers shape their daily reading lessons. 
 
A first step in studying the relation between teacher pedagogical content knowledge, teacher 
instructional behaviour and pupil reading achievement, is measuring the concept of teacher 
pedagogical content knowledge. Since in the Netherlands there was no appropriate assessment 
instrument available, a questionnaire for measuring teacher pedagogical content knowledge of 
reading had to be developed (Van den Hurk et al., 2012). The 38 items in this questionnaire are 
preceded by short descriptions of situations from the educational practice. In order to answer 
the different items, the respondents have to consider whether or not the formulated teacher 
behaviour would be appropriate in the given circumstances. Further analysis of the results 



Teacher knowledge and pupil achievement in fluent reading 

59 
 

proved that the items that were used met the criteria of the Item Response Theory. This means 
that the chance of obtaining a higher score is solely determined by the level of knowledge of 
the participating respondent (Rash, 1960). Further analysis showed that primary education 
teachers in the Netherlands on average had a fair level of pedagogical content knowledge of 
reading. Furthermore indications were found that these teachers on average were more 
knowledgeable of items related to improving the reading level of their pupils than of items 
relating to what does not work in teaching reading (Van den Hurk et al., 2012). 
 
Having established a reliable instrument for measuring teacher pedagogical content knowledge 
of reading, makes is possible to study the relation between teacher knowledge, teacher 
instructional behaviour and pupil achievement. As we have argued before, in the field of fluent 
reading the available evidence on this relation is very limited. In the current study we are 
specifically interested to find out whether or not differences in pupil achievement in fluent 
reading are accounted for by teacher pedagogical content knowledge of reading. This leads to 
the following research question: To what extent are teacher pedagogical content knowledge of 
reading and teacher instructional behaviour accountable for the variance in pupil achievement 
in fluent reading?  
 

Method 

 
In order to study to what extent teacher pedagogical content knowledge and teacher 
instructional behaviour are accountable for the variance in pupil achievement in fluent reading, 
a two-level regression analysis was performed, with pupil reading achievement as the 
dependent variable and explanatory variables at all existing levels. 
 

Participants 
 
This study involved 467 fourth grade pupils in 29 classes, on different schools for primary 
education in the Netherlands. All of the participating pupils were assigned to silent reading 
instruction classes and the vast majority of the pupils (94%) was aged nine or ten. The sample 
was almost equally divided in boys and girls and 89 percent of the pupils came from families in 
which at least one parent had followed a minimum of two years of secondary education. The 
information about sample characteristics is presented in table 1. 
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Table 1 
Sample (n = 467 pupils; 29 classes) 

 Range Mean 
Standard 
Deviation 

Female -- 47 % n.a. 
Low Social Economical Background -- 11 % n.a. 
Intelligence   4 - 30   19.31 4.42 
Age (in months) 112 - 140 123.25 5.16 

 
 

Measures 
 
Pupil reading achievement is assessed with several silent reading tests (Houtveen et al., 2012). 
These silent reading tests are administered individually, at the beginning and at the end of the 
schoolyear. In order to avoid re-test effects, different grade level texts are used for every 
measurement. Every pupil is asked to read the text for a period of three minutes. Every minute 
the teachers asks the pupil to mark the progress by circling the last word that is read. After the 
three minute reading time the teacher asks the pupil to tell what the text was all about. In this 
way it is checked whether or not the pupil has actually read the text. A final test score is 
determined by calculating the average score of words read per minute. 
 
An indication of pupil intelligence was obtained through a sub-test of the SON-R non-verbal 
intelligence test (Snijders, Tellegen, & Laros, 1989). In this ‘analogies’ sub-test the items consist 
of geometrical figures in a problem format A : B = C : D. The respondents are to discover the 
principle behind the transformation from figure A to figure B and apply it to figure C. The correct 
answer, figure D, has to be selected from four alternatives. Earlier research showed that the 
reliability of the SON-R subtests is .76 on average, with ‘analogies’ as one of the three most 
reliable subtests (Tellegen & Laros, 1993). 
 
In order to assess teacher pedagogical content knowledge of reading a survey was administered 
consisting of 38 dichotomous questions, presented as statements. The respondents had to 
complete the survey by stating whether or not they agreed with the presented statements. 
Earlier research indicated that the survey fulfilled the assumptions of a Raschmodel (Van den 
Hurk et al., 2012). Some of the presented items are concerning teacher behaviour that works in 
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teaching reading. Some examples of items that were used are: ‘Allowing pupils to choose their 
own books to read, will benefit their reading motivation’ and ‘The reading speed of slow readers 
can be accelerated by introducing scaffolds like partner reading’. Other items are concerning 
teacher behaviour that does not work in promoting reading proficiency. Some examples of 
items that were used are: ‘Practicing with flashcards stimulates fluent reading behaviour’ and 
‘Round Robin practice stimulates fluent reading behaviour’. 
 
All of the participating teachers were observed while providing reading instruction in silent 
reading classes. The observations were carried out by experienced school counsellors. The 
quality of relevant teacher behaviour was assessed with a standardized event-sampling 
observational instrument, consisting of three subscales for measuring the appropriate teacher 
behaviour for each of the successive phases of the silent reading lessons. The extent to which 
teachers are igniting their pupils’ reading motivation during the mini-lesson was measured with 
four items. Two examples of the items that were used are: ‘The teacher uses think-alouds’ and 
‘The teacher interacts with the pupils about a relevant topic in the text that has been read’ 
(Houtveen et al., 2012). The extent to which teachers engage their pupils in reading practice, 
was measured with three items: ‘The teacher interacts with pupils about the book they are 
reading’, ‘The teacher offers support while pupils are choosing an appropriate book’ and ‘The 
teacher ensures that the pupils continue reading’ (Houtveen et al., 2012). A third subscale was 
used to assess the way teachers, together with their pupils, review the finished lesson. This 
subscale contains three items. Two examples of the items that were used are: ‘The teacher 
discusses the level of difficulty of the books the pupils just read’ and ‘The teacher discusses the 
topic that was raised during the mini-lesson’ (Houtveen et al., 2012). All of the items in the 
observational instrument were scored on a scale with four answer modalities referring to the 
extent that the teacher demonstrated the targeted behaviour during the observed lesson: 0 = 
never, 1 = seldom, 2 = usually, 3 = always. In an earlier study the instruments were found to be 
reliable with Cronbach’s alphas of .70 and exceeding (Houtveen, Brokamp & Van den Hurk, 
2017). 
 

Results 
 
In this study we tried to answer the research question to what extent teacher pedagogical 
content knowledge of reading and teacher behaviour during fluent reading lessons are 
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accountable for the variance in pupil achievement in fluent reading. The participating teachers 
demonstrated a fair level of pedagogical content knowledge of reading (M = 1.30; SD = .61).  
 
Table 2  
Fixed effect estimates of multilevel analysis with reading performance as dependent variable 
 
 Model 0 Model 1 Model 2 
 Fixed effects       
Intercept  206.85***(6.55) 205.18 ***(5.86) 205.79 ***(5.44) 
Level 1 (pupils)      
 Premeasurement reading fluency  35.71 ***(3.05) 35.49 ***(3.04) 
 Gender  - 1.97 (2.88) -2.21 (2.88) 
 Intelligence  3.25 (3.17) 2.69 (3.19) 
 Socioeconomic status  -.58 (3.81) .47 (3.80) 
 Retention (age)  -4.17 (3.23) -3.72 (3.23) 
Level 2 (classroom)        
 Pedagogical Content Knowledge     6.96 (5.47 
 Igniting motivation     -2.24 (6.50) 
 Engaging pupils in reading practice     11.88 *(5.58) 
 Review with pupils     -2.33 (5.44) 
-2*log likelihood 5315.41 5189.17 5181.88 
Notes: Standard errors are in parentheses. * p < .05, ** p < .01, *** p < .001. 
 
Next, a two-level regression analysis (467 pupils in 29 classrooms) was conducted with pupil 
performance on a silent reading test, administered at the end of grade 4 (pupils aged 9 and 10), 
as the dependent variable. As shown in the results presented in table 2, in the null model we 
found that 85 percent of the variance in pupil achievement was explained for on the pupil level, 
leaving 15 percent of the variance to be explained for on the classroom level. Subsequently we 
introduced different pupil level variables in model 1. A significant proportion of the post 
measurement reading achievement was explained for by pupil results on the pre-measurement 
(β = 35.71). Furthermore nor the effects of gender, intelligence, socioeconomic status nor pupil 
age, proved to be of significant influence on the results on the post-measurement reading 
achievement. With the introduction of the pupil level variables, the variance to be explained for 
on the group level increased to 16 percent.  
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Next, the classroom level variables were introduced in model 2. Although teacher pedagogical 
content knowledge yielded a significant coefficient of β = 6.96, this variable was not of 
significant influence on the variance in pupil reading achievement. As shown in table 2 the 
extent to which teachers succeeded in engaging their pupils in reading practice showed a 
significant coefficient of β = 11.88. Neither of the other introduced variables on the classroom 
level were of significant influence on the dependent variable (i.e. pupil reading achievement). 
After the introduction of the group-level variables, a total of 13 percent of variance in pupil 
reading achievement was still unaccounted for.  
 

Conclusion and discussion 
 
Only very little research has been done on the influence of teacher pedagogical content 
knowledge on pupil reading achievement. Studies on the influence of teacher pedagogical 
content knowledge on pupil achievement in fluent reading are extremely sparse. Furthermore 
the available empirical evidence is partially contradictory. In the current study, pupil 
achievement in fluent reading is fostered with a silent reading approach (Houtveen et al., 2012). 
In earlier studies scaffolding of silent reading has proven to be successful in promoting pupil 
achievement in fluent reading (Rasinski et al., 2011; Reutzel, Fawson et al., 2008; Reutzel et al., 
2012). The aim of this study is to contribute to the available evidence of the possible role that 
teacher pedagogical content knowledge plays in the promotion of pupil achievement in fluent 
reading. 
 
In order to answer the research question we conducted a two-level regression analysis involving 
467 pupils engaged in a silent reading approach in 29 fourth grade classes on schools for primary 
education in the Netherlands. In the null model we found that 85 percent of the variance in 
pupil reading achievement was explained for on the pupil level, leaving 15 percent of the 
variance to be explained for on the classroom level. The substantial differences that are found 
between classrooms justify the application of a multi-level model.  
 
After having introduced several pupil variables in the level-1 model, a significant β coefficient (β 
= 35.71) was found for the premeasurement of reading fluency. This means that the differences 
that were found in pupil reading achievement at the end of the schoolyear, for a significant and 
substantial part are accounted for by their achievement level on the first measurement. None 
of the other variables at the pupil level proved to be significant. This means that in this study 
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neither gender, nor intelligence, nor socioeconomic status, nor pupil age are accountable for 
the differences that were found in pupil achievement in fluent reading. 
 
In order to answer our research question different variables at the classroom level were 
introduced. These variables concerned teacher pedagogical content knowledge of reading as 
well as teacher instructional behaviour. Our main objective in this study was to look for the 
influence of teacher pedagogical content knowledge on pupil reading achievement. The 
participating teachers showed a fair level of pedagogical content knowledge of reading. This 
result was in line with earlier findings (Van den Hurk et al., 2012). Although teacher pedagogical 
content knowledge provided a positive contribution to pupils reading achievement, the 
coefficient of β = 6.96 proved not to be significant. This is in line with the results in earlier studies 
concluding that teacher pedagogical content knowledge does not significantly account for 
improvements in pupil reading achievements (e.g. Carlisle et al., 2009; 2011). A second 
important objective in this study concerned the influence of teacher instructional behaviour on 
pupil reading achievement. Only one of the three incorporated variables concerning teacher 
behaviour proved to be significant. The specific teacher behaviour that does make a difference 
concerns the extent to which teachers succeeded in engaging their pupils in reading practice. In 
the reading intervention in this study, the teachers assisted the pupils in finding the age 
appropriate books that would match their interests. A second scaffold that was used concerned 
conversations with pupils. These one-on-one conversations about specific topics in the book the 
pupils were reading, typically took place during silent reading time. As earlier studies have 
shown, both scaffolds ignite pupil motivation for reading (Atwell, 2007; Garan & De Voogd, 
2008; Reutzel & Fawson, 2002). This result is in line with earlier studies stressing the importance 
of engaging pupils in reading practice (Allington, 1984; Houtveen et al., 2014; Krashen, 2004; 
Nagy & Anderson, 1984; Stanovich & Cunningham, 2001), and with the results of studies on 
employing scaffolds in silent reading practice (Rasinski et al., 2011; Reutzel, Fawson, & Smith, 
2008; Reutzel et al., 2012). Neither of both other instructional variables, however, proved to be 
of significant influence on the fluent reading achievement of the participating pupils. After 
having introduced the different classroom-level variables, 13 percent of the variance on the 
classroom level remained unaccounted for. This means that in this study we have not been able 
to incorporate other important variables accountable for differences in the variance of pupil 
end of the year reading performance.  
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Some limitations in the results of the current study need to be discussed as well. In this study 
we managed to engage a small group of pupils (n = 467) and their teachers (n = 29). All of the 
participating pupils were engaged in a silent reading approach in grade 4. For a better 
understanding of the influence of teacher knowledge on pupil reading achievement it is 
necessary to engage larger samples of pupils from a larger number of groups. In addition it could 
be worthwhile to involve pupils from other grades and age-groups and pupils engaged in other 
reading approaches.  
 
The results of the current study bear some implications for the educational practice in teacher 
training. Although teacher training institutions traditionally spend a lot of time and effort on 
instructing both teacher knowledge and teacher behaviour, the specific relation between 
teacher knowledge and teacher behaviour is not always clearly visible in the educational 
practice of every day teaching (e.g. Van den Hurk et al., 2017). The results of the current study 
show that differences in pupil achievement in fluent reading are not significantly accounted for 
by differences in teacher pedagogical content knowledge of reading. It stands to reason that 
pupil reading achievement will not improve from knowledge that stays confined into their 
teachers brain. In other words, teacher knowledge can only be profitable as far as it is enacted 
in teacher behaviour. Tight connections between theory and professional practice can ensure 
possibilities for pupil teachers to practice their newly acquired knowledge into the professional 
practice they gather in workplace learning. Empirical evidence is indicating that teachers tend 
to maintain professional practices in which they have experienced positive results (Guskey, 
2002; Guskey & Yoon, 2009). This means that closer connections between teacher knowledge 
and teacher behavior could be of major influence in the professional development of both pre-
service as well as in-service teachers. In the next chapters of this dissertation we will go more 
deeply into this specific subject.  
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CHAPTER 5 
Data feedback in teacher training 
 
 
This chapter is slightly modified version of the article: 
Van den Hurk, H. T. G., Houtveen, A. A. M., Van de Grift, W. J. C. M., & Cras, D. W. P. (2014). 
Data-feedback in teacher training. Using observational data to improve student teachers’ 
reading instruction. Studies in Educational Evaluation, 42, 71-78. 
doi:10.1016/j.stueduc.2013.10.009 
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ABSTRACT 
 

Background 
Although international comparative studies show that the achievement of 9 and 15 year olds 
remain in the highest regions, the reading achievement scores in the Netherlands show a 
downward tendency. In order to improve the quality of our educational system, recent policy 
agreements are putting strong emphasis on the implementation of data-driven decision making 
and on the on-going professionalization of teaching staff in this matter.  
 

Purpose 
The objective of this study is to find out whether it is possible to improve the quality of student 
teachers interactive storybook reading lessons provided in workplace learning, through the use 
of data-feedback on the observed lessons. 
 

Method 
This study engaged 70 first year student teachers in a simple one-group pretest-posttest design. 
The quality of interactive storybook reading lessons was observed with standardized 
observational instruments. 
 

Findings 
The participating student teachers were able to improve the quality of their interactive book 
reading lessons on three of the examined variables. It is noticeable that these changes in 
instructional behaviour were reached within a short period of about 5 weeks. 
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Introduction 
 
There is an increasing concern among policymakers in the Netherlands about pupil reading 
achievement. The results from recent PISA-studies show that the achievements of 9 and 15 
year-old pupils in reading remain in the highest regions (OECD, 2011; Mullis, Martin, Foy, & 
Drucker, 2012). Nevertheless, analyses of the results from the PIRLS- and PISA studies confirm 
that reading achievement scores in the Netherlands show a downward tendency (Van der Steeg, 
Vermeer, & Lanser, 2011). Considering the latter it is not surprising that the policy of the 
ministry of Education, Culture and Science is focused on increasing pupil achievement in 
reading. Meta-analyses of the efficacy of the educational system show that policies effecting 
the primary processes of learning and instruction are most successful (Hattie, 2012). The quality 
of the teaching staff and, more specifically, the quality of instruction, seems to be an important 
factor in this process of increasing levels of pupil achievement (OECD, 2011). Therefore it is 
obvious that the quality of teacher training institutions is placed high on the national policy 
agenda.  
 
In the recent past, several arrangements have been made to improve the quality of teacher 
training institutions in the Netherlands. Attempts to develop uniform standards for the teaching 
profession led to a set of teacher competences and their requirements, anchored by the 
government in the Education Professions Act (Min. OC&W, 2004). An important next step was 
made by recording teachers’ knowledge base on language and mathematics in clear standards 
to be assessed by central exams (Van der Leeuw, Israel, Pauw, & Schaufeli, 2009). Only recently 
the focus on quality improvement was underlined in a management agreement between the 
Dutch Ministry of Education, Culture and Science, and the National Council for Primary 
Education. This agreement puts strong emphasis on the implementation of data-driven decision 
making and on the on-going professionalization of teaching staff in this matter (Min. OC&W, 
2012).  
 

Theoretical and empirical framework 
 
Putting the aforementioned policies into the practice of a teacher training college asks for close 
consideration of theoretical and empirical evidence in the field of data-use for professional 
development. Furthermore, studies on teacher effectiveness can elucidate part of the content 
on which data feedback is based. Since this study only involved first year students, the focus on 
reading is limited to the theoretical and empirical background of interactive storybook reading, 
which happens to be the topic area allocated in the first year teacher training curriculum. 



Data feedback in teacher training 

70 
 

Adopting a theoretical model for data-feedback 
 
The assumption that collecting, analysing and examining data will enable individuals to make 
informed decisions regarding their instructional behaviour led to the adoption of a cyclic model 
for data-driven decision making (Mandinach, Honey, & Light, 2006). In the first step of this 
model, depicted in figure 1, data are collected and made available to the data-users. At this 
stage of the model the gathered data do not have any meaning in itself and their mere presence 
does not ensure that they are being used. In the second step of the model the data are related 
to the specific context they were gathered in. In other words, the data are used to organize and 
comprehend the environment. The activities that data-users perform in this phase transform 
the available data into meaningful information. Implications for future action are secured in the 
third step in which meaningful information develops into actionable knowledge. 
 

 
Figure 1. Conceptual framework for data-driven decision making. 
Adapted from Mandinach, E. B., Honey, M., & Light, D. (2006). 

 
This transformation takes place when data-users select the information they regard as useful 
and when they weigh alternatives for future behaviour. In the next step the alternative 
behaviour is demonstrated (4), thus leading to outcomes (5) that are again subject for further 
data collection. This iterative process provides a logical sequence from changing raw data into 
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useable knowledge, and thereby serves as an important instrument in professional 
development. 
 
Teacher effectiveness 
 
Studies on teacher effectiveness can elucidate part of the content upon which data feedback is 
based. Among other dimensions effective teacher behaviour is characterized by systematic and 
explicit instruction, the optimal use of the available time and teacher pedagogical behaviour. 
This section elaborates on each of these aspects of effective teacher behaviour. 
 

Systematic and explicit instruction. The instruction model for which the most 
empirical evidence is available is the model of direct instruction. In the literature a distinction is 
made between a model for executive acting and a model for strategic acting (Rosenshine, 1986; 
Rosenshine & Edmonds, 1990; Rosenshine & Meister, 1997; Veenman, 1992). The latter model 
is more appropriate for learning tasks with a more complex structure in which skills cannot be 
learned by practicing successive procedural steps. The model of strategic acting is focused on 
the learning of implicit skills or higher level cognitive strategies (Rosenshine & Edmonds, 1990; 
Rosenshine & Meister, 1997). An example of such a learning task is learning strategies for 
comprehensive reading.  
 
In both models the use of scaffolds is of major importance. This scaffolding is closely related to 
Vygotsky’s concept of ‘proximal development’ (Vygotski, 1978). The applied scaffolds enable 
pupils to solve problems that would have been unsolvable without the supplied support. A 
scaffold is a temporarily adapted structure, tailor-made to suit the circumstances (Brophy, 
2010). By introducing scaffolds the teacher reduces the complexity of the situation, sets a 
structure, clarifies the problem, points the child towards the next step in solving the problem, 
monitors the goals that have been set, involves pupils in completing a joint task, defines a 
framework and supplies rules pupils gradually can take over (Houtveen, Brokamp, & Smits, 
2012). 
 
The skill of listening can be compared with comprehensive reading. Since this skill cannot be 
taught in small successive steps, the model of strategic acting or strategic instruction is most 
appropriate. The teacher provides support by explaining the difficult words essential for the 
understanding of the specific story. The most important scaffold in interactive book reading is 
the teachers’ modelling behaviour. In this modelling behaviour teachers demonstrate their 
problem-solving strategies by thinking aloud, for instance about the sequel of the story. 
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Furthermore, the teacher acts as a model for how fluent reading is supposed to sound by 
reading aloud enthrallingly. Last but not least, the teacher serves as a model by being a person 
who is enjoying the story he is reading; in other words, the teacher demonstrates reading 
pleasure (Houtveen et al., 2012). 
 

The optimal use of the time available. An important aspect of effective teacher 
behaviour is the optimal use of the time available. This means that the allocated time preferably 
should be spent on the target activity of interactive book reading. As little as possible lesson 
time should be lost in classroom management and activities regarding the regulation of pupil 
behaviour. Research has indicated that the amount of time spent on instruction shows high 
correlations with reading achievement (Piasta & Wagner, 2010). There are, however, some 
limitations to the length of allocated time. Depending on children’s age, effective reading 
lessons last 40 to 45 minutes at most, the time for independent practice included. Besides a 
maximum amount of time that can be allocated, the time spent on different phases of the direct 
instruction model should be balanced. When activities in separate phases take too much time 
pupils will lose their attention (Houtveen et al., 2012).  
 

Teachers pedagogical behaviour. The starting point in interactive book reading is that 
every pupil, including those at risk, can gain positive learning experiences. This starting point is 
based on the assumption that success in learning in school will lead to the development of 
feelings of competence in pupils. Additionally, it is posited that these feelings of competence 
will lead to the development of self-confidence and self-efficacy (Houtveen & Booij, 1994). 
Research has shown that particularly pupils at risk experience problems in monitoring their 
learning progress and in guiding their learning process. As a consequence these pupils tend to 
attribute their success-experiences externally. These external attributions in turn will lead to 
poorly developed feelings of self-efficacy and personal control. It is possible that the 
aforementioned will lead to attention problems and problems with work attitude. In turn these 
problems can lead to poor learning achievements (Nicholls, 1979; Shell, Colvin, & Bruning, 1995; 
Silver, Mitchell, & Gist, 1995). 
 
Empirical evidence from studies using data-feedback for professional 
development 
 
The application of a model of data-feedback can be seen as a way of formative assessment. In 
recent years the importance of formative assessment as a tool to improve pupil learning is 
strongly emphasized. The assessment of students and the registration of pupil progress is 
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considered of little value when seen as a goal in itself. Assessment of pupils becomes meaningful 
when the results are used in function of pupil learning (Tucker & Stronge, 2005). Research shows 
strong correlations between assessing and monitoring pupil progress on the one hand and 
student achievement on the other hand (Driessen & Sleegers, 2000; Houtveen, Van de Grift, & 
Creemers, 2004; Seidel & Shavelson, 2007). In recent reviews of research on the effects of 
formative assessment on academic achievement, effect sizes compared to control conditions 
ranging from Cohen’s d = .40 to Cohen’s d = .80 and higher are reported (Bennet, 2011; Dunn & 
Mulvenon, 2009; Shute, 2008). 
 
Studies on the subject of data-use for purposes of the professional development of teachers are 
sparse. The authors conducted four quasi-experiments into the malleability of effective teacher 
behaviour (Houtveen & Van de Grift, 2007a, 2012; Houtveen, Van de Grift, & Brokamp, 2014; 
Houtveen, Van de Grift & Creemers, 2004). The treatment in all of these studies included in-
service training for staff members for a period of two years. All staff members attended 5 or 6 
team-training sessions with a focus on the monitoring of pupil results and the planning of 
curriculum and instruction. On average these training sessions lasted 2 hours. Furthermore all 
teachers participated up to 5 or 6 times in individual coaching sessions of approximately 90 
minutes. These coaching sessions consisted of classroom consultations with individual 
feedback. The team training-sessions as well as the individual coaching sessions were supervised 
by trained external school counsellors. In all of the aforementioned studies the participating 
teachers were able to significantly increase the quality of instruction. Effect sizes are reported 
varying from Cohen’s d = .52 to Cohen’s d = 2.44. Furthermore, an extension of time used for 
effective instruction is reported with effect sizes varying from Cohen’s d = .54 to Cohen’s d = 
2.22. In addition, the participating teachers were able to improve the fostering of pupils’ self-
confidence and feelings of self-efficacy with effect sizes varying from Cohen’s d = .27 up to 
Cohen’s d = 1.76. Furthermore, the number of struggling pupils was reduced significantly 
(Houtveen et al., 2004, 2014; Houtveen & Van de Grift, 2007a). In one of the studies these 
changes in time use go hand in hand with optimizing classroom management with an effect size 
of about half a standard deviation (Houtveen et al., 2014). Pupils in the experimental condition 
significantly outperformed pupils in the control condition in metacognitive abilities for reading 
comprehension (Houtveen & Van de Grift, 2007a), reading of single words and whole sentences 
(Houtveen & Van de Grift, 2012) and learning results in mathematics (Houtveen et al., 2004). 
The results of these studies confirm that experienced teachers are able to significantly improve 
the quality of their teaching behaviour through long-term professionalization with a focus on 
data-feedback. From these results the expectation arises that similar results can be obtained in 
the teaching behaviour of student teachers.  
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Interactive book reading 
 
It is commonly accepted that reading aloud to children has positive effects on children’s 
language and reading development. These positive effects have been reported in reviews 
focusing on parent-child reading aloud experiences (Scarborough, & Dobrich, 1994) as well as 
reading aloud sessions in school settings (Swanson et al., 2011). From the different instructional 
formats that were used in the studies that have been reviewed, dialogic or interactive shared 
reading has received the most examination (Swanson et al., 2011). In interactive shared book 
reading sessions in school settings, the teacher reads a book to a group of children and engages 
these children with the text using different interactive techniques. These interactive book 
reading sessions extend the degree in which children are exposed to written language and 
increase children’s understanding of written language (Mol, Bus, & de Jong, 2009; Swanson, 
2011). As children become actively involved in different aspects of a book that is being read 
aloud in class, they can explore different dimensions of language and literacy. This is especially 
important for children whose exposure to books at home is very limited (NELP, 2009). In 
interactive book reading different goals are strived for: among others, the development of 
understanding print concepts (Mol et al., 2009); getting children acquainted with the vocabulary 
of book language (Richman & Columbo, 2007), and with the syntax and the style of written 
language (Bus, Van IJzendoorn, & Pellegrini, 1995). Another important goal is to develop 
children’s appreciation of text and the development of their motivation to read books on their 
own (Snow et al., 1998). 

Reviews reveal some evidence on the efficacy of interactive book reading activities (Karweit & 
Wasik, 1996; Mol, et al., 2009; Swanson et al., 2011). Significant positive effects on language, 
phonological awareness, print concepts, comprehension and vocabulary are reported (Swanson 
et al., 2011). Effect sizes tend to vary with different group sizes. Positive effects on vocabulary 
and comprehension were found in whole group interventions where teachers provided 
important background information before reading a story an after the story had been read. 
Positive effects were also found when teachers limited the questions they asked during reading 
to question concerning the prediction of story scenes or to the analysis of the storyline (Karweit 
& Wasik, 1996). At the same time, more interactions with and between children are reported 
leading to larger effects of interventions in smaller groups and in groups with younger children 
(Karweit & Wasik, 1996). It seems important that teachers keep control over the reading 
sessions in order to help children focus on the story’s meaning and vocabulary. Although 
interactions are important, they should not divert the attention from the storyline (Mol et al., 
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2009). The participating student teachers are trained to act in line with these findings. This 
means that interaction and discussion in whole group sessions basically takes place before and 
after the story is read. During the story reading children’s listening behaviour is to be fostered 
as much as possible. 
 
The present study 
 
Against this background a project was started on ‘Data-Use for Professional Development’. The 
intention of this project was to systematically observe student teachers during workplace 
learning in the first year of their training. These observations were intended to give insight in 
the instructional skills of the participating student teachers. At the same time, the provided 
feedback was to enable the student teachers to improve their instructional skills and to inform 
the teacher training college about the quality of its curriculum. An answer is provided on the 
question whether the data-feedback on the observed lessons in workplace learning contributed 
to the quality improvement of first year student teachers’ lessons in interactive (story)book 
reading. 

Following the aforementioned a direct instruction model was employed in interactive book 
reading sessions. This model distinguishes in the following phases: 

• Preparation. In this brief phase the teacher makes sure nothing can disrupt an optimal 
use of the available reading time.  

• Recall and activation of previous learning. In this brief phase the teacher stimulates 
pupils’ curiosity for the book and activates their prior knowledge by asking appropriate 
questions. If needed the teacher can increase prior knowledge by explaining difficult 
words essential to understanding the story. 

• Reading aloud to children. In this phase the teacher makes sure that pupils understand 
the story that is being read and that they enjoy listening to it. Teacher interventions 
are in service of the story and aimed to keep the students involved in listening. This 
can be done by raising questions and by thinking aloud about the possible sequel to 
the story. Against this background further explanation of key words or concepts can be 
necessary.  

• Joint closing. In this phase the teacher offers pupils opportunities to raise questions 
and to respond to the story.  

• Application/independent practice. In this phase the teacher supplies short 
assignments suited to the story that has been read aloud. 



Data feedback in teacher training 

76 
 

 
Furthermore, student teachers were instructed to take care of a proper division of the allocated 
lesson time over the different phases of the direct instruction model and they were taught to 
ensure that pupils stay optimally engaged during the reading aloud session. Lastly, the 
participating student teachers were coached to break through the vicious circle of external 
attributions and poorly developed feelings of self-confidence and personal control by fostering 
pupils’ feelings of competence and self-efficacy. 
 

Method 
 
Design 
 
As widely known the curricula of teacher training colleges are filled with topics that are essential 
in the training of student teachers. Assigning some of the students to a control condition would 
mean that an important topic area had to be rescheduled in the curriculum. Since that proved 
not possible, the introduction of a control condition would mean withholding a group of 
students from an important part of their training. Therefore, the decision was made to assign 
all students to the experimental condition and to use a simple one-group pretest-posttest 
design. The quality of the student teachers’ interactive book reading was measured with 
standardised observation instruments. The observations were carried out by the student 
teachers’ supervisors, all regular classroom teachers of the elementary schools that the student 
teachers were assigned to. The interval between pretest and posttest was on average 5 weeks.  
 
Sample  
 
This study engaged 70 first year student teachers, the majority (84%) of whom was female. 
Respondents’ mean age at the second moment of observation was 20 years and 4 months (SD: 
1 year and 10 months). 
 
Treatment 
 
The study started in the second semester with a group of first year students. The time schedule 
for this second semester is included in appendix A. As usual this semester was divided in two 
blocks of six lesson weeks. In the first two weeks of the first block the theory on interactive book 
reading was discussed in lessons at the teacher training college. The students were informed of 
the assignments, the time schedule and the observation instruments. In these first two weeks 
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the students had to plan the lessons and observations in workplace learning. The teaching staff 
and supervisors of schools for primary education where student teachers were assigned to were 
also informed. They received background information on the theory of interactive book reading 
and a short explanation of the contents and the use of the observation instrument. The actual 
interactive book reading lessons were planned and observed in the third, fourth or fifth week 
of the first block of the semester. The results of the observations were entered in an on-line 
form. All student teachers and their supervisors received direct feedback of the accomplished 
raw scores by means of an automatically generated e-mail (step 1). In week six several 90-
minute sessions were planned at the teacher training college. During these sessions student 
teachers processed the observation results and reflected on their instructional behaviour in 
peer groups supervised by staff members (step 2). To enable student teachers to transform the 
raw scores on the observations into actionable knowledge and to facilitate important decisions 
in adapting their instructional behaviour, detailed lesson plans and supportive PowerPoint 
presentations were developed and made available for the supervising staff members of the 
teacher training college (step 3). Each student was able to write a report explicitly mentioning 
his/her own points of improvement to carry out during their next interactive storybook reading 
lessons (step 4). A standardised report form is included in appendix B. In the second block of 
the semester a second observation took place. In the fifth week of the second block all students 
received a standardised form with the final results of both observations. These data were used 
by the student teachers to write a final report for their portfolio. In this report, the student 
teachers gave a description of their progress between the two observation moments and 
reflected on which aspects of interactive book reading still demanded their attention. 
 
Variables 
 
The study incorporated variables in three important domains effective teacher behaviour. In the 
first domain of the optimal use of available time two variables were distinguished. The first 
variable is the time loss due to activities regarding classroom management and the regulation 
of pupil behaviour. A second variable is the time that pupils spend on task. In the second 
domain, the quality of instruction, again two variables are distinguished. The first variable 
concerns systematic and explicit instruction while a second variable measures the disturbance 
of pupils’ listening behaviour. A last variable in the third domain measured teachers pedagogical 
behaviour. 
 
In order to get a grip on the student teachers’ time use, the time on each of the different phases 
of the instruction model was scored. In this way it would become obvious if the available time 
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was spent on the actual interactive reading or was lost in activities regarding classroom 
management and regulating pupil behaviour. The time-loss due to activities regarding 
classroom management was measured in minutes.  
 
Every second minute of the interactive book reading activity the number of pupils was counted 
that were listening to the story being read by the student teacher. In this way is was possible to 
calculate a mean percentage of pupils that was paying attention, i.e. that was spending ‘time-
on-task’.  
 
The extent to which interactive book reading is systematic and explicit was measured with an 
event-sampling instrument consisting of 16 items, such as: ‘While introducing the story the 
student teacher arouses pupil curiosity’. All of the items can be scored according to the extent 
to which the desired behaviour is observed (0 = never, 1 = seldom, 2= usually, 3 = always) 
(Houtveen et al., 2012). 
 
The disturbance of pupils’ listening behaviour was measured by the extent in which student 
teacher were posing ill-fitting questions or were engaging pupils in diverting interactions 
(Houtveen et al., 2012). This was measured with an event-sampling instrument consisting of 7 
items describing teacher behaviour that is considered inappropriate during whole group 
interactive book reading sessions. Examples of these items are: ‘The student teacher changes 
textbook sentences’ and ‘The student teacher poses difficult questions which pupils fail to 
answer’. Again these items can be scored according to the extent in which the desired behaviour 
is being observed (0 = always, 1 =usually, 2= seldom, 3 = never) (Houtveen et al., 2012). 
 
The student teachers’ pedagogical behaviour was measured with an event-sampling instrument 
consisting of 9 items like: ‘The student teacher is patiently awaiting pupils’ answers’ and ‘The 
student teacher shows faith in his/her pupils’. Also these items can be scored according to the 
extent in which the desired behaviour is being observed (0 = never, 1 = seldom, 2= usually, 3 = 
always) (Houtveen & Booij, 1994). 
 
To find further indications for the fact that the iterative model of data-feedback could be crucial 
for the obtained results, additional qualitative data were gathered by asking staff members of 
the teacher training college to register all references to the explicit use of the data feedback 
cycle in student reports. 
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Data Analysis 
 
The observation instruments used, were developed in studies by Houtveen and Booij (1994) and 
Houtveen et al. (2012). In this study the reliability of the instruments was again tested and 
descriptive analysis were performed. With the exception of the scale ‘diverting interactions’ at 
the first measurement, the reliability of the instruments was sufficient (Table 1). The results on 
the observations in pretest and posttest were compared by using repeated measures t-tests for 
comparing means. In order to interpret the differences found, effect  
 
Table 1 
Reliability (Cronbach’s Alpha) ; n = 121 
 

 pre-test post-test 
Percentage of time spent on classroom management  na na 
Percentage of pupils engaged in listening  na na 
Interactive book reading (16) .85 .85 
Avoiding diverting interactions (7) .66 .71 
Fostering self-confidence and self-efficacy (9) .81 .74 

 
 
sizes were calculated. According to Cohen (1988), effect sizes up to .19 SD are interpreted as 
negligible effects, effect sizes from .20 SD up to .49 SD can be seen as small effects, effect sizes 
from .50 SD up to .79 SD are judged as medium effects and effect sizes form .80 SD and above 
can be considered large effects. Furthermore all references of the specific use of the data-
feedback model were accumulated and analysed.  
 

Results 
 
The objective of this study was to find out whether it would be possible to improve the quality 
of student teachers interactive book reading lessons provided in workplace learning, through 
the use of data-feedback on the observed lessons. Variables in three important domains of 
teacher effectiveness are studied. The results regarding the optimal use of available time, the 
quality of instruction and on the teachers’ pedagogical relation with pupils, are displayed in 
table 2. Besides mean scores and standard deviations on the first and second measurement, the 
results of the t-tests and effect sizes are shown.  
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In the domain of the efficient use of available time, two variables were incorporated. The first 
variable is the amount of time that was lost on activities regarding classroom management and 
the regulation of pupil behaviour. The results show that on average student teachers were able 
to significantly decrease the time needed for activities regarding classroom management 
(Cohen’s d = -.25). In spite of this small effect huge differences between student teachers are 
catching the eye (SD = .16). A second variable in this domain is the time that pupils spent on 
task, which was determined every second minute of the observed lesson by counting the 
percentage of pupils that were actually listening to the story.  
 
Table 2 
Observation results on pre- and post-measurement (n = 70) 
 

 pre-test post-test difference 
 M (SD) M (SD) Cohen’s d 

Percentage of time spent on classroom 
management  

 15 (16)  11 (16)* -.25 

Percentage of pupils engaged in listening   88 (10)  91 (8)   .33 
Interactive book reading (0-1) .63 (.17) .73 (.16)**   .61 
Avoiding diverting interactions (0-1) .69 (.20) .70 (.24)   .05 
Fostering self-confidence and self-efficacy (0-1) .73 (.18) .82 (.14)**   .57 

* p < .05, ** p < .01 
 
Obviously, the ambition is to strive for all pupils to pay attention to the story that is being read. 
This means that 100 percent of the available time is spent on task. It should be noticed that the 
time spent on task on measurement 1 was already very high (88%). Although a small increase 
of time spent on task was reached on measurement 2 (Cohen’s d = .33) the difference was not 
statistically significant.  
 
In the second domain of the quality of instruction again two variables were used. The first 
variable shows to what extent the interactive book reading is systematic and explicit. The scores 
on the 16 items of the instrument are standardised by dividing the actual score by the maximum 
possible score. This procedure leads to final scores on a scale of 0 to 1. The score on the first 
measurement shows that on average the student teachers were already designing their 
interactive book reading lesson systematically and explicitly. On the second measurement 
however, the average score (M = .73) is higher than the average score on the first measurement 
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(M = .63). The difference between the first and the second measurement is statistically 
significant on the 1 percent level. The effect size of the difference between the two 
measurements is Cohen’s d = .61, which is a medium effect (Cohen, 1988). During the course of 
this semester student teachers on average managed to design their interactive book reading 
sessions in a more systematic and explicit way.  
 
Subsequently the extent to which student teachers tend to disturb pupils listening behaviour 
was examined. By disturbing their pupils’ listening behaviour the student teachers in fact disturb 
their own effectiveness. Here again final scores on a scale of 0 to 1 were calculated. The result 
on the second measurement shows that student teachers on average continue to show the 
same amount of interfering behaviour. Student teachers persist in posing distracting questions 
that, as a result, make it difficult for pupils to stay focused on the storyline. The student teachers 
pedagogical relation with their pupils is measured by observing the extent to which the student 
teachers foster their pupils’ feelings of competence and self-confidence. On the first 
measurement the student teachers already demonstrate a positive pedagogical relation with 
their pupils. Despite of this fact a statistical significant growth was observed at the second 
measurement (Cohen’s d = .57). The effect size of the observed difference can be interpreted 
as of medium proportions. 
 
Analysis of the qualitative data revealed that nearly all of the student teachers explicitly 
mentioned the use of data and the data feedback in one of their reports. One of the students 
wrote: ‘Only when we talked about the data I realized there is a lot for me to do when I want to 
engage my pupils in an interactive book reading activity.’ In another remark we read: 
‘Comparing the data of the two classroom observations made me aware that organising and 
preparing your lessons is of major importance. Well prepared and well organised lessons run 
very smoothly which makes it far more easy for your pupils to stay tuned.’ Although both of the 
aforementioned comments are of a retrospective nature, others were more indicative of 
student teachers intentions for future lessons. A main part of the student teachers made 
comments on their intended actions as the next quote illustrates: ‘It is very important to inform 
your pupils about what they will do or what they will learn. In my next lesson I am determined 
to explicitly mention my lesson goals and to fall back on them at the end by checking what my 
pupils have learned.’ Some of the comments bear witness to a growing awareness of having 
gathered knowledge that will become useful in a future professional career. As one of the 
student teachers put into words: ‘I’ve learned a lot about interactive storybook reading and how 
to optimally organize book reading sessions for my pupils. Unfortunately I’ve also learned that 
it’s very hard to take all the details into account. I’m quite sure that I can employ all this 
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knowledge in my own class.’ Beside the students the staff members of the teacher training 
college also saw major advantages in employing the data-feedback model. In one of the 
evaluative meetings one of the staff members said: ‘It’s far more easy for student teachers to 
reflect upon their lesson and to get to the very heart of what interactive storybook reading is all 
about.’ 
 

Conclusion 
 
The main objective was to study the possibility to improve the quality of student teachers’ 
instructional behaviour in a short period of time using feedback on observed lessons during 
workplace learning. We did find, however, that the participating student teachers were able to 
improve the quality of their interactive book reading lessons on three of the five examined 
variables. Due to the absence of a control group it is not possible to reveal causal relations. 
Nevertheless these results can be seen as promising because they confirm earlier research in 
which improvements of experienced teachers in mathematics instructions and reading 
instructions were reported (Houtveen et al., 2000, Houtveen & Van de Grift, 2007a, 2007b, 2012; 
Houtveen et al., 2014). The present study involved student teachers at the beginning of their 
training where opportunities to practice the target behaviour were limited to a maximum of 
one day a week. Furthermore, it is noticeable that these changes in instructional behaviour were 
reached within a short period of about 5 weeks while the results in earlier research with 
experienced teachers were reached in school improvement projects that lasted two to three 
years. The fact that student teachers on average, display the same amount of interfering 
behaviour at the second measurement, seems to indicate that this behaviour is (persistent and) 
difficult to unlearn. Further indications for the fact that the iterative model for data-feedback 
could be crucial for the achieved outcomes were found in student teachers’ reports on the 
assignments.  
 
Further research is needed to answer the question whether these results can indeed be assigned 
to the implementation of the full iterative model for data-feedback. Another objective in further 
research should aim on the question whether it is possible to improve teacher instructional 
behaviour in other topic areas of reading (e.g. beginning reading and fluent reading).  
 
Since the student teachers participating in this study succeeded in improving the quality of their 
interactive book reading lessons, it can be argued that this approach deserves a more prominent 
place in the initial teacher training program. At the same time a need for further 
professionalization on the interpretation and processing of observational data becomes 
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apparent. Supervising and coaching of staff members remains necessary in order to further 
improve project outcomes. A last point of special interest that needs to be mentioned is the fact 
that the application of the full model of data feedback ask for the involvement of different 
participants in different work situations. Besides student teachers and staff members of the 
teacher training institution, teachers in schools for workplace learning are involved. This asks 
for a close cooperation between the teacher training institution and the schools participating in 
workplace learning. 
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CHAPTER 6 
Fostering effective teaching behaviour through the use of data-feedback 
 
 
This chapter is a slightly modified version of the article: 
Van den Hurk, H. T. G., Houtveen, A. A. M., & Van de Grift, W. J. C. M. (2016). Fostering effective 
teaching behavior through the use of data-feedback. Teaching and Teacher Education. 60, 444-
451. doi:10.1016/j.tate.2016.07.003 
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ABSTRACT 
 

Background 
To date novice teachers are confronted with a high demanding and strongly diverging 
population of pupils. Research shows that it takes novice teachers up to 20 years of professional 
experience to master the more complex teaching skills.  
 

Purpose 
In this study we investigate whether it is possible to accelerate the development of effective 
teacher behaviour through the use of data-feedback in a cyclic model of data-driven teaching. 
 

Method 
This study involved 110 certified teachers, all registered as students in a master course for 
teachers at a university of applied sciences in the Netherlands. All of the participating students 
were assigned to the treatment condition in a simple one-group pre-test post-test design 
 

Findings 
The results showed that the participating students on average succeeded in significantly 
improving their scores on all of the assessed categories of effective teaching behaviour. This 
improvement of teaching behaviour was reached in a relatively short time span of slightly more 
than six weeks. The results were obtained after an intervention at a master course for teachers 
where a model of data-driven decision making was used with a strong emphasis on the 
connection between teacher professional practice and the knowledge base for effective 
teaching behaviour. 
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Introduction 
 
At the start of their professional career in primary education all teachers in the Netherlands are 
by statutory requirement, qualified and competent to perform their job (Min OC&W, 2004). At 
the same time, research has shown that it usually takes teachers a lot of time to master more 
complex teaching skills. Cross-sectional studies in several European countries, for instance, 
revealed that teachers roughly need 15 to 20 years of teaching experience to develop the most 
difficult teaching skills like adapting instruction and classroom assignments to the relevant 
differences between pupils or teaching the use of learning strategies (Van de Grift, 2007, 2014; 
Van de Grift et al., 2011). To date this is an important issue in the Netherlands since many 
teachers are set to retire from education as the population continues to age in the years to 
come, as a result of which a large number of novice teachers will enter education (Min. OC&W, 
2013). These novice teachers start working in an educational environment which is becoming 
increasingly more complex. Due to recent changes in legislation, schools for primary education 
in the Netherlands have moved towards a more inclusive learning environment in which a 
growing number of children with special educational needs will attend mainstream schools. At 
the same time the Netherlands, like all other European countries, is confronted with growing 
numbers of refugees and asylum seekers whose children, at some point, will enter the 
educational system. These recent developments bring about that novice teachers are 
confronted with a strongly diverging population of pupils. This makes it extremely important 
that teachers accelerate their professional development and master difficult teaching skills, like 
for instance adapting teaching to the diverse needs of their pupils, as soon as possible. 
 
The aim of this study is to investigate whether the development of effective teaching behaviour 
can be accelerated in one of the modules of a master course in education. In this particular part 
of the master course, the teacher behaviour of the participating teachers is observed with a 
standardized observational instrument. The development of effective teacher behaviour is 
accelerated through the use of data-feedback in a cyclic model of data-driven teaching. The 
assumption behind the application of this model is that it enables students to make informed 
decisions regarding the improvement of their teaching behaviour. An earlier study on the 
application of this model yielded positive results with regard to the teaching of beginning 
reading (Van den Hurk, Houtveen, Van de Grift, & Cras, 2014). In the current study we 
investigate whether it is possible to accelerate the development of effective teacher behaviour 
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in general. More specifically we are interested in the possibility to accelerate the more difficult 
and complex teacher behaviour.  
 

Theoretical and empirical framework 
 
In this section we will briefly discuss the knowledge base of effective teaching that led to the 
construction of the observation instrument that was used in the current study. Furthermore we 
will elaborate on the use of data-feedback in the cyclic model of data-driven teaching that was 
used. 
 

Effective teacher behaviour 
 
After more than five decades of teacher effectiveness research, scholars generally agree that 
effective teacher behaviour is one of the important factors that eventually will lead to student 
learning gains (for reviews see: Cotton, 1995; Creemers, 1994; Ellis & Worthington, 1994; Hattie, 
2012; Levine & Lezotte, 1990, 1995; Marzano, 2003; Purkey, & Smith, 1983; Sammons et al., 
1995; Scheerens, 1992; Scheerens & Bosker, 1997; Walberg & Haertel, 1992). In this study we 
are specifically interested in the effective behaviour that teachers display in their educational 
practice, that is teacher behaviour that can be observed in everyday lessons. Based on the 
research mentioned above, six categories of effective teacher behaviour were distinguished, 
namely: Creating a safe and stimulating learning climate, Efficient classroom management, Clear 
instruction, Activating learning, Adaptation of Teaching and Teaching learning strategies (Van 
de Grift, 2007; Van de Grift & Lam, 1998; Van de Grift et al., 2011; Van den Hurk, Houtveen, 
Terpstra & Hotho-Toppers, n.d.). In this section we will elaborate on the empirical evidence for 
the effectiveness of these categories of teacher behaviour. 
 

Creating a safe and stimulating learning climate. Research shows that at least part of 
the differences in student achievement are accounted for by factors concerning the learning 
climate (Cohen, McCabe, Michelli, & Pickerall, 2009; Thapa, Cohen, Guffey, & Higgins-
d’Alessandro, 2013). Thapa et al. (2013) distinguished three essential factors in school climate, 
applicable to the within-class situation: Safety, Relations and Learning and Teaching. The subject 
of ‘safety’ concerns the basic social safety in the classroom. The importance of this subject is 
illustrated in the results of a large scale survey on several thousands of schools in the US, which 
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show that students consistently rate school bullying as a severe problem (Ateah & Cohen, 2009). 
Clarity on rules and regulations is conditional but even more important is that teachers maintain 
these rules and regulations and are living up to them on a day to day basis (Evertson & 
Weinstein, 2013). The second factor deals with the teacher-student relation which is of 
importance for the motivation for learning (Davis, 2003; Osterman, 2000; Perry & Weinstein, 
1998). Next to that, positive mutual relations between students can endorse cooperative 
learning and mutual trust and respect (Ghaith, 2003). Research in the field of the third 
distinguished factor of school climate, the factor of learning and teaching, shows that teacher 
expectations are of major importance for student achievement (Dusek & Joseph, 1983; Harris 
& Rosenthal, 1985). Furthermore it becomes clear that student self-efficacy is strongly 
correlated with learning motivation and student achievement (Bandura, 1997). Teachers can 
enhance student self-efficacy by expressing high expectations about student achievement 
(Teddlie, Falkowski, Stringfield, Desselle, & Gervue, 1984) and by setting high but attainable 
learning goals (Latham & Locke, 1990).  
 

Efficient classroom management. Generally accepted in education is the fact that all 
students can learn. The ways in which they learn and the amount of time they need to do so, 
differ from student to student. Teachers have the important task to organize their lessons 
efficiently and to limit the time loss during lesson transitions, on classroom management and 
on maintaining order. Minimal time loss ensures optimal opportunities to learn (Creemers & 
Reezigt, 1996; Scheerens & Bosker, 1997). Following Carrol (1963) we differentiate between 
allocated time, engaged time an time on task. Although the amount of time that has to be spend 
on different academic subjects is formally specified (Marzano, 2007), huge differences between 
schools can occur in the way this allocated time is used (e.g. Houtveen & Van der Velde, 2011). 
The engaged time is the net amount of time used for instructional purposes. Positive 
correlations have been found between the amount of engaged time and student achievement 
(see further: Marzano, 2003; Scheerens & Bosker, 1997). Research shows that efficient teachers 
lose 15 percent less time than their lesser efficient colleagues. Furthermore they spend 50 
percent more time on considering topic related interactions (Houtveen & Van de Grift, 2007b). 
Time on task, sometimes indicated as ‘perseverance’, is the amount of time that students are 
actively engaged in learning tasks. Teachers are challenged to keep their students’ attention 
focused on the learning tasks at hand.  
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Clear instruction. A clear instruction ensures that students understand the subject that 
is being taught and that they are able to combine new content with earlier acquired knowledge 
(Creemers, 1994; Muijs & Reynolds, 2010; Scheerens, 1992). Communicating a limited set of 
clearly defined lesson objectives with the students proves to be of importance (Smith, Baker, 
Hattie & Bond, 2008; Hattie & Clinton, 2008), as well as defining and communicating a limited 
set of core concepts that can work as stepping stones or advances organizers in structuring the 
lesson topic (Kameénui & Carnine, 1998; Lohman, 1986; Pearson & Fielding, 1991; Pearson & 
Gallagher, 1983; Rosenshine & Meister, 1997; Pressley et al., 1992; Nunes & Bryant, 1996). 
During instruction the teacher has to make sure that the students understand the subject and 
execute the lesson assignments as planned (Hattie & Clinton, 2008; Kameenui & Carnine, 1998; 
Lohman, 1986; Pearson & Fielding, 1991; Pearson & Gallagher, 1983; Rosenshine & Meister, 
1997; Smith, Baker, Smith et al., 2008).  
 

Activating learning. Research, conducted from the sixties of the last century onwards, 
made clear that the extent of student involvement is positively correlated with learning 
outcomes (Anderson, Evertson, & Brophy, 1979; Denham & Lieberman, 1980; Evertson, 
Anderson, Anderson, & Brophy, 1980; Fischer et al., 1980). Teachers can enhance student 
involvement and activate student learning by intensifying their instructions. This can be done 
by avoiding excessive seatwork (Hampton & Reiser, 2004; Lang & Kersting, 2007), by posing 
higher order questions that promote comprehension (Mantione & Smead, 2003; Craig, Sullins, 
Witherspoon, & Gholson, 2006), and by replacing one-sided, teacher led communication by 
forms of cooperative learning (Meeuwisse, Severiens, & Born, 2010), 
 

Adaptation of Teaching. As ‘teaching to the middle’ will not meet the diverse needs of 
all the pupils in a classroom (Haager & Klingner, 2005), teachers should adapt the instruction 
and the classroom assignments to the relevant differences between their pupils. Adaptation of 
teaching means that teachers have to find ways to tailor their instruction to accommodate all 
learners. Research indicates that placing students into mixed-ability groups is more likely to lead 
to better results for almost all students (Allington, 1995; Houtveen, Booij, De Jong, & Van de 
Grift, 1999; Slavin 1996), and will definitely contribute to higher self-esteem and a better 
motivation for learning (Bennet, 2011; Slavin & Braddock, 1993; Houtveen, 2007; Houtveen & 
Van de Grift, 2001). Finding ways of extending the amount of instruction time, e.g. by means of 
pre-teaching and re-teaching, is found to be successful when tailoring the instruction to student 
learning needs (Kidron & Lindsay, 2014).  
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Teaching learning strategies. Students use cognitive and meta-cognitive strategies to 

solve problems and to memorize and integrate newly acquired knowledge (Muijs & Reijnolds, 
2010). The use of these strategies is proven to be helpful because it ensures a reduction of the 
cognitive load in pupils (Shah & Oppenheimer, 2008). Teachers can help their students in 
acquiring these strategies and in successfully using them whenever needed. Several ways of 
supporting students in the acquisition and use of learning strategies have proven to be 
successful. Teachers can explicitly model the targeted behaviour, for instance by using a think 
aloud method while deriving meaning from a text. Furthermore teachers can provide support 
through the use of scaffolds and provide corrective feedback (Dixon, Carnine, Lee, & Wallin, 
1998; Carnine, Dixon,& Silbert, 1998; Brophy & Good, 1986; Hattie & Clinton, 2008; Houtveen 
& Van de Grift, 2007b; Rosenshine & Stevens, 1986; Slavin, 1996; Smith et al., 2008). 
 
The results of earlier studies confirm the assumption that these different categories of teacher 
behaviour can be arranged in an ascending sequence according to their level of difficulty. Put in 
other words, there is a specific sequence in which teachers will master these subsequent 
categories of teacher behaviour. The first three categories, include the more elementary 
teaching behaviour which is relatively easy to master, are: Creating a safe and stimulating 
learning climate (1), Efficient classroom management (2) and Clear instruction (3). The 
subsequent three categories comprise relatively more complex and difficult teacher behaviour. 
These categories are: Activating learning (4), Adaptation of Teaching (5) and Teaching learning 
strategies (6) (Van de Grift, 2007, 2014; Van de Grift & Lam, 1998; Van de Grift et al., 2011). 
 

Data-feedback in a cyclic model of data-driven teaching  
 
The results of earlier research showed that the close connection between theory and 
professional practice is an important condition for professional learning and development 
(Timperley et al., 2008; Wayman & Jimerson, 2014). A synthesis of research on teacher 
professional learning demonstrated that teachers who gather data about their own teaching 
practices and use these data to improve the effectiveness of their teaching behaviour, will 
eventually improve student learning and achievement (Timperley et al., 2008). The ability to 
make use of different kinds of data to determine appropriate adjustments in teaching behaviour 
is often referred to as data literacy (Mandinach& Gummer, 2016). In an earlier study we found 
that the process of collecting, analysing and examining data on their instructional behaviour 
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enabled teachers to make informed decisions about adjustments in their instructional 
behaviour during following lessons. In this small scale study 70 first year student teachers were 
involved. Close connections were sought between the knowledgebase on interactive storybook 
reading, taught at the teacher training college, and student teachers’ experiences in providing 
storybook reading sessions at schools for workplace learning. These connections where 
established by the alternation of theory and practice in a model of data driven teaching. Firstly 
the theory of interactive storybook reading was dealt with in lessons at the teacher training 
college. Subsequently student teachers carried out interactive book reading sessions and, while 
doing so, were observed by their mentors who used standardized observational instruments. A 
digital interface provided immediate feedback of the observation results, which made it possible 
to discuss these results in the following lessons at the teacher college. In these lessons the 
student teachers formulated specific points of improvement for their next interactive storybook 
reading lesson in workplace learning. This second lesson was processed in exactly the same way 
as the first one was. The results of all the steps that were taken in this procedure, were recorded 
in a reflection report that all students had to write as a final assignment. The results indicated 
that the use of data-feedback in a cyclic model of data-driven teaching enabled student teachers 
in initial teacher training to significantly improve the quality of their reading lessons over a 
relatively short period of time (Van den Hurk et al., 2014). 
 
In the present study we again used the procedure of data-feedback in a cyclic model for data-
driven teaching that was originally adapted from Marsh (2012, p.53). The model, depicted in 
figure 1, emphasizes the connection between teachers’ professional practice and the theory 
that is being discussed during the training in the master course. In this model the observational 
data, gathered in the teachers’ professional practice are revalued into useful information and 
eventually into knowledge that can be acted upon in professional practice (see further: Marsh, 
2012; Van den Hurk et al., 2014). The theory concerns the knowledge base of effective teaching.  
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Figure 1. Model for data-driven decision making (Adapted form Marsh, 2012, p.53). 
 
The professional practice of the participating teachers is video recorded and observed by peer-
students using a standardized observational instrument. The connection between theory and 
professional practice is ensured through the use of (data-) feedback. In this process of discussing 
the available data all students work closely together in learning teams supervised by lecturers 
in the master course. The participating teachers are enabled to exchange ideas and insights in 
close collaboration with their peers. Participation in such a professional community with 
colleagues is seen as an integral part of professional learning that eventually has a positive 
impact on students (Timperley et al., 2008, p. 19). This process of discussing the available data 
leads to the formulation and registration of specific points of improvement of teacher 
behaviour, to be applied in the following lessons. The tight connection between theory and 
professional practice ensures that the participating students are able to practice newly acquired 
knowledge in their everyday professional practice. Since research indicates that teachers are 
inclined to maintain changes in their professional practice once they have experienced the 
positive results (Fullan, 2007; Guskey, 2002; Guskey & Yoon, 2009), this is an important factor 
in sustaining the newly acquired teacher behaviour. 
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Method 
 
In this section we will start with a short description of the research design we applied. 
Subsequently we will describe the sample of participating teachers, the treatment, the variables 
that were used and the data-analyses that were performed. 
 

Design 
 
The study involved a group of teachers, all registered as students in a master course for teachers 
at the Utrecht University of Applied Sciences in the schoolyear 2015-2016. Since the 
observations were part of the regular curriculum, all of the participating students were assigned 
to the treatment condition and a simple one-group pre-test-post-test design was used (Shadish, 
Cook, & Campbell, 2002). The application of this design asks for some prudence in the 
interpretation of the results. Since we are not able to use a control condition we cannot be 
completely sure that possible effects are solely caused by the independent variable ( i.e. the 
treatment).  
 

Sample 
 
This study involved 110 teachers, the majority of which was female (96 percent). The 
participating teachers on average had worked M = 9.14 years (SD = 7.55) in primary education. 
Slightly over 40 percent of the group had up to five years of experience in teaching primary 
education. The major part of the participating teachers was teaching pupils aged 8 through 12 
(57%) while 18 percent was teaching pupils aged 6 and 7 and the remaining 25 percent of the 
respondents worked with pupils in the age group of 4 and 5. All of the students were certified 
teachers from a University of Applied Sciences (PABO), which is a form of higher professional 
education. In the Netherlands the teacher training programs in higher professional education 
are more practical orientated than the teacher training programs at a research oriented 
university, with a primary objective of ‘the transfer of theoretical knowledge and the 
development of skills that are closely linked to professional practice’ (EP-Nuffic, 2015). After 
having finished their four year bachelor’s program (240 ECTS) the majority of these teachers 
typically start working in education. At some point in their professional career some of the 
teachers enrol in a master program (60 ECTS) that either can be attended full-time (1 year) or 
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part-time (2 year). The 110 teachers participating in this study were all enrolled as a student in 
such a master course. 
 

Treatment 
 
Prior to the start of the first module of the master course all students were assigned to make a 
video- or a digital recording of one of their lessons. During the first lesson of the module all 
recorded lessons were independently observed by two peer students. Immediately after the 
observations the observers discussed the observational data in order to reach agreement on 
the scores. The agreed upon scores were then entered in a digital version of the observation 
instrument. This digital interface ensured the recording of the results and, at the same time, 
provided feedback reports. In these feedback reports mean scores on the different scales of the 
observation instrument were returned to both the observed students and their lecturers. This 
procedure made it possible that all students had access to the observation results while the first 
lesson of the module was still in progress. 
 
The next three lessons of the module are organized in a standard pattern. About half of every 
three hour session is spent on theory where the lecturers provide the students with theoretical 
and empirical background information on a specific subject matter from the knowledge base of 
teacher effectiveness. The second half of each session is allocated for activities in learning teams 
of three or four students. These learning team activities typically begin with an appetizing 10 to 
15 minutes discussion about a given proposition from the specific subject matter. An example 
of one of the propositions regarding the subject of ‘adaptation of teaching’ is: “Ability grouping 
does not improve pupil achievement and is specifically harmful for pupils at risk. Why do you, 
or don’t you agree with this proposition? Do you think that ‘Round Robin Reading’ will improve 
the reading achievement of students at risk? Why do you, or don’t you think so?”.  
 
The initial discussion in the learning team is immediately followed by a closer look at the ‘real-
life’ data obtained in every students’ own professional environment. After having examined the 
observation results of their own lesson, every student selects at least one area of teaching 
behaviour they see fit for improvement. Some guidelines for the interpretations of the 
observations are provided in the basic assumption that scale scores exceeding 2.00 can be seen 
as a sufficiently satisfying result. Scale scores ranging from 1.00 up to 2.00 on the other hand, 
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can be interpreted as an indication that this specific category of teacher behaviour is open to 
improvement. 
 
In their learning teams all students relate the observation results and their own teaching 
behaviour displayed in the recorded lessons with the background information that was provided 
by their lecturers. Learning team members question each other and suggest alternatives for the 
displayed teaching behaviour. The discussions in these learning teams are focused on the 
formulation of points of improvement with regard to the students’ instructional behaviour in 
their next lessons. Although these learning team activities are basically student-led, the 
lecturers are permanently available if any additional support is required.  
 
Before the fifth lesson of the module, a second lesson is video recorded. In this fifth and last 
lesson of the module these recordings are processed in exactly the same way as the first lesson 
was. The students use the feedback on both observations to write their final assignment, which 
is assessed by their lecturers. 
 

Training in the use of the observation instrument 
 
Prior to the start of this module all of the participating teachers attended a three hour training 
session where information was provided on the theoretical background and the composition of 
the observation instrument. The mandatory training sessions were led by trained researchers 
who were experienced in the use of the observation instrument. During the training all 
participating teachers watched and scored a video recorded lesson. The results of these 
observation were discussed with the intention to find agreement between observers. 
Subsequently a second video recorded lesson was processed in exactly the same way. At the 
end of the training sessions the mutual consensus between observers was .70 and all scores 
showed an acceptable agreement with the norm with differences of less than .20 of a standard 
deviation.  
 

Variables 
 
The empirical evidence from almost five decades of teacher effectiveness research was used in 
the construction of the ICALT (International Comparative Analysis of Learning and Teaching) 
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observation instrument that was used in several national and international studies (Van de Grift, 
2007; Van de Grift & Lam, 1998; Van de Grift et al., 2011). The 32 items of this standardized 
observation instrument, all referring to effective teacher behaviour, are divided into six 
categories: Creating a safe and stimulating learning climate (4 items), Efficient classroom 
management (4 items), Clear instruction (7 items), Activating learning (7 items), Adaptation of 
Teaching (4 items) and Teaching learning strategies (6 items). The items can be scored on a 4-
point scale: predominantly weak (0), more weaknesses than strengths (1), more strengths than 
weaknesses (2) and predominantly strong (3). In the hard-copy version of the observation 
instrument, every single item is illustrated with examples of ‘good practice’, added to focus the 
observers’ attention and to facilitate the scoring procedure. For instance, one of the items from 
the category ‘Efficient classroom management’ is ‘the teacher uses learning time efficiently’. 
This item is illustrated by three examples of good practice, namely: ‘there is no loss of time at 
the start, during or at the end of the lesson’, ‘there are no dead moments’ and ‘the children are 
not left waiting’.  
 

Data analyses 
 
In order to be sure that the construct of effective teaching behaviour could reliably be measured 
by the ICALT observation instrument, the internal consistency of the different scales again was 
measured using Cronbach’s Alpha (Cronbach, 1951). As shown in table 1, all of the scales proved 
to be consistent. The results on pre-test and post-test measures, gathered with the ICALT 
observation instrument, were compared by using repeated measures t-tests for comparing 
means. In order to interpret the differences that were found, effect sizes were calculated. 
According to Cohen (1988), effect sizes up to .19 SD are interpreted as negligible effects, effect 
sizes from .20 SD up to .49 SD can be seen as small effects, effect sizes from .50 SD up to .79 SD 
are judged as medium effects and effect sizes form .80 SD and above can be considered large 
effects. 
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Table 1 
Reliability of the ICALT observation scales (n = 110) 
 

 Cronbach’s Alpha 
 pre-test post-test 
Creating a safe and stimulating learning climate (4) .79 .79 
Efficient classroom management (4) .70 .69 
Clear instruction (7) .77 .76 
Activating learning (7) .73 .77 
Adaptation of teaching (4) .82 .73 
Teaching learning strategies (6) .82 .84 

 
 

Results 
 
In the present study we tried to answer the research question whether it would be possible to 
accelerate the development of effective teacher behaviour through the use of data-feedback in 
a cyclic model of data-driven teaching. We were specifically interested in the possibility to 
accelerate the more difficult and complex teacher behaviour. In order to answer our research 
question, we conducted repeated measures t-tests to evaluate the difference between pre-test 
and post-test measures on the ICALT observation scales. On average the time span between 
pre-test and post-test was 43 days, just over six weeks. The results of the analyses are displayed 
in table 2. On the pre-test observations the average scores on Creating a safe and stimulating 
learning climate (M = 2.45, SD = .56), Efficient classroom management (M = 2.22, SD = .57) and 
Clear instruction (M = 2.03, SD = .56) reached values between 2.00 and 3.00, indicating that, 
although an adequate level of performance was already observed, these categories of teacher 
behaviour were still open for improvement. The average scores in the categories of Activating 
learning (M = 1.74, SD = .61), Adaptation of teaching (M = 1.43, SD = .96) and Teaching learning 
strategies (M = 1.25, SD = .74) reached values between 1.00 and 2.00. The scores in this range 
indicate that an improvement of teacher behaviour in these specific categories is required to 
sufficiently meet the needs of all the pupils in the classroom.  
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Table 2 
Results on the ICALT observation scales (n = 110) 
 

 Pre-test Post-test Difference 
 M (SD) M (SD) Cohen’s d 
Creating a safe and stimulating learning 
climate (4) 

2.45 (.56) 2.60 (.48)** .29 

Efficient classroom management (4) 2.22 (.57) 2.42 (.52)** .37 
Clear instruction (7) 2.03 (.56) 2.35 (.47)** .62 
Activating learning (7) 1.74 (.61) 2.18 (.55)** .76 
Adaptation of teaching (4) 1.43 (.96) 1.89 (.84)** .51 
Teaching learning strategies (6) 1.25 (.74) 1.78 (.75)** .71 

** p < .01 
 
On the post-test observations, we found a significant increase on the average scores on all of 
the ICALT scales, with effect sizes ranging from Cohen’s d = .29 to Cohen’s d = .76. On the post-
test observations the average scores of the participating teachers on Activating learning, one of 
the three categories in which an improvement was required, indicated that an adequate level 
of performance was reached (M = 2.18, SD = .55). At the same time the standard deviations of 
the first four categories indicate that some of the participating teachers fall short in these 
relatively easy to master categories of teacher behaviour. The standard deviations of the last 
two categories of teacher behaviour show an even larger spread in scores, indicating that a fair 
part of the participating students still score well below mastery level.  
 
Although an increase of the mean scores on all of the assessed categories of effective teacher 
behaviour was found on the post-test measurements, the trend in the mutual proportions of 
the scores on the different categories roughly stayed the same over the two measurements (fig. 
2).  
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Figure 2. Results on the ICALT observation scales (n = 110). 
 
 

Conclusion and discussion 
 
Recent developments in the Netherlands have led to an educational environment which is 
becoming increasingly more complex. At the same time many experienced teachers are set to 
retire from education in the years to come, as a result of which a large number of less 
experienced and less skilful novice teachers will enter education. This makes it worthwhile to 
find out whether teacher professional development can be accelerated in order to maintain the 
high quality educational system that we strive for. Furthermore we take into account that data-
driven teaching is an important lever of change in the process of teacher professional learning 
and development. In this study we answered the research question it would be possible to 
accelerate the development of effective teacher behaviour through the use of data-feedback in 
a cyclic model of data-driven teaching. The quality of teacher behaviour was observed with the 
ICALT observation instrument, containing 32 items divided into six scales: Creating a safe and 
stimulating learning climate, Efficient classroom management, Clear instruction, Activating 
learning, Adaptation of Teaching and Teaching learning strategies (Van de Grift, 2007; Van de 
Grift & Lam, 1998; Van de Grift et al., 2011).  
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The results of the current study showed a sufficient internal consistency of the different scales 
of the ICALT observation instrument. The analyses of pre-test and post-test observation results 
proved that the participating students on average succeeded in significantly improving their 
scores on all of the assessed categories of effective teaching behaviour. The effect sizes of the 
gains on the post-test observations ranged from Cohen’s d = .29 to Cohen’s d = .76. The results 
were obtained after an intervention at a master course for teachers where a model of data-
driven decision making was used with a strong emphasis on the connection between the 
participating teachers’ professional practice and the theory of effective teacher behaviour. The 
participating teachers succeeded in improving their teaching behaviour in a relatively short time 
span of 43 day on average which is a time span just slightly over six weeks. These results are in 
line with the results of our previous work, where we found that student teachers in initial 
teacher training were able to significantly improve the quality of their interactive storybook 
reading lessons over a relatively short period of time (Van den Hurk et al., 2014). We have to 
bear in mind that this is the first time that participating teachers are confronted with the 
processing of data-feedback on their own instructional behaviour. In one of the following 
modules the same procedure is repeated when the students again are challenged to improve 
their instructional behaviour, this time in literacy lessons. It is fair to state that by the end of the 
master course they have the skills to execute the routines and they have gained some valuable 
experiences in doing so. Completing the procedure of data-feedback in a cyclic model of data-
driven teaching two times in this master course however, does not ensure that teachers will 
make use of the procedure in the context of their own professional practice. 
 
The results of earlier studies have indicated that the quality of teacher behaviour grows over 
time as teaching experience increases (Shagrir, 2012; Van de Grift et al., 2011). At the same time 
we know, from the results of cross sectional studies in several European countries, that it 
roughly takes 15 to 20 years of experience to develop the most difficult teaching skills (Van de 
Grift, 2007; Van de Grift et al., 2013). Furthermore a recent study in secondary education proved 
that the ‘natural development’ of teaching skills is about 25 percent of a standard deviation 
(Maulana, Helms-Lorenz, & Van de Grift, 2015). The results of the current study indicate that 
the natural development of teaching skills can be accelerated. This is an extremely important 
finding given the fact that novice teachers have to cope with an educational environment which 
is becoming increasingly more complex. Speeding up the professional development of these 
staff members is essential in maintaining and improving the quality of the educational system. 
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Furthermore, the results of this study indicate that this accelerated development seems to be 
caused by the application of the treatment in which data-feedback was placed in a cyclic model 
of data driven teaching. As earlier research has indicated, teachers who gather data about their 
own teaching practices and use these data to improve the effectiveness of their teaching 
behaviour, will eventually improve their students’ learning and achievement (Timperley et al., 
2008). The application of the model for data-feedback ensured the connection of ‘real-life’ data 
obtained in the students’ own professional environment with evidence from research on 
teacher effectiveness. The participating students were able to actively apply and practice newly 
acquired knowledge and skills in their everyday professional practice. This is a very important 
aspect, since earlier research has shown that a close connection between theory and 
professional practice is an important condition for professional learning (Timperley et al., 2008; 
Wayman & Jimerson, 2014). Another interesting finding in the current study is that the trend in 
the mutual proportions of the scores on the different categories of effective teacher behaviour 
roughly stayed the same over the two measurements. This finding also seems to be in line with 
the results of earlier research where was found that the different categories of teacher 
behaviour can be arranged in an ascending sequence according to their level of difficulty. Put in 
other words, there is a specific sequence in which teachers will master these subsequent 
categories of teacher behaviour (Van de Grift et al., 2011). 
 
Some limitations of the study should be discussed. Although we are convinced of the benefits 
of the application of the model of data-based decision making in our master course, the 
application of a simple one group pre-test post-test design calls for some consideration. As 
stated before, as a consequence of the absence of a control condition we can not be completely 
sure that possible effects are solely caused by the independent variable in this study. In future 
studies the application of an experimental design should be considered. A second point of 
concern is the fact that the recorded lessons are observed and judged by fellow students. As 
stated before, a lot of time and effort was spent in a training of the use of the ICALT observation 
instrument. The acceptable interrater reliability that was reached in these training sessions does 
not assure that all the other results of the observed lessons are completely without bias.  
 
However important this average acceleration of teacher development may be, it also is 
important to keep in mind that there is a large spread in individual scores in the different 
categories. This means that a considerable group of teachers still scores well below target, 
specifically in the more difficult categories of teaching behaviour. Further research is needed to 



Fostering effective teaching behaviour through the use of data-feedback 

103 
 

find out whether or not for these teachers an extended intervention could be successful. 
Furthermore we are very curious whether the obtained results are sustainable over time. This 
means that in a future study we could use a third, and possibly even an fourth observation 
moment, scheduled some time after the participating students have finished the master course. 
In addition it is interesting to find out whether or not there is a transfer off skills to the 
participating teachers own professional context. In other words do the participating teachers 
still make use of some sort of data-feedback procedures concerning their own, or their 
colleagues’, instructional behaviour. 
 
The results of this study lead to the conclusion that it is possible to significantly improve relevant 
teacher behaviour through the use of data-feedback in a cyclic procedure of data-driven 
teaching. It is striking that these improvements occur over a relatively short period of time. In 
the meantime course evaluations have indicated that both lecturers and participating students 
experience positive developments in student knowledge and skills. Therefore we will continue 
to use the procedure in our master course for teachers. At the same time we are convinced that 
novice teachers could capitalize on the advantages of the implementation of this procedure in 
their current professional practice. Therefore it could be worthwhile to incorporate a procedure 
of data-feedback in a cyclic model of data driven teaching in novice teacher coaching programs 
or in teacher induction projects.  
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CHAPTER 7 
General conclusion and discussion 
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Introduction 
 
The studies presented in this dissertation aim to clarify the relation between teacher knowledge 
and teacher instructional behaviour on the one hand, and pupil achievement in reading on the 
other hand. The choice for the subject area of reading was prompted by the paramount 
importance of the development of reading skills (NICHHD, 2000; Snow et al., 1998; Simmons & 
Kameenui, 1998). Since literacy can be seen as dependent on instruction (Chall, 1983; Ehri, 
1995; Verhoeven et al., 2004), the quality of reading instruction and opportunities to improve 
this quality of instruction, provide an important second research theme. In this chapter the 
conclusions of the different studies are summarized and general conclusions are presented. 
Next the scientific contribution of the thesis is discussed. Subsequently some limitations 
regarding the studies presented in this thesis are discussed and some directions for further 
studies are provided. Lastly the focus is shifted to the practical implications of the studies for 
the educational practice as well as for teacher training and further professional development 
 

Summary of the results 
 
The study in chapter 2 concerned the assessment of teacher pedagogical content knowledge of 
reading. Since there was no reliable test available in the Netherlands, a test had to be developed 
of what teachers need to know about reading in order to effectively foster pupil reading 
achievement. The developed test showed parallel item characteristic curves and the total scale 
was uni-dimensional. Meeting these essential conditions of a Rash model means that the 
different test items can be arranged according to a progressively increasing level of difficulty. It 
was found that the level of difficulty of the test items was not related to the hierarchical 
structure of the process of learning to read, in which children develop through different stages 
or phases. In other words, the knowledge needed to be an effective reading teacher in 
kindergarten or in grade 1 is not easier than the knowledge needed to be an effective reading 
teacher in higher grades, or vice versa. Test items based on knowledge of what does not work 
in teaching reading proved, almost without exception, to be more difficult than items based on 
knowledge of what works in teaching reading. 
 
Having developed a reliable questionnaire for the assessment of teacher pedagogical content 
knowledge for teaching reading, the study in chapter 3 focused on the relation between teacher 
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pedagogical content knowledge and the use of this knowledge in the fluent reading instruction 
these teachers provided in their educational practice. The results of this study indicated that 
the variance in fluency instruction of the participating teachers, only for a very small proportion 
of 8 percent was accounted for by their pedagogical content knowledge of reading. This means 
that teachers’ knowledge base for teaching reading is not as decisive as one might think. It was 
concluded that, both in initial teacher training and in the further professional development of 
teaching staff, the attention should not be limited to the transfer of the important knowledge 
base, but should also address the application of this knowledge in the design and the execution 
of fluent reading instruction. 
 
In chapter 4 we subsequently tried to establish the extent to which teacher pedagogical content 
knowledge of reading contributed to the variance in pupil achievement in fluent reading. From 
the results of the previous study it was assumed that the variance in pupil achievement would 
partly be accounted for by teacher instructional behaviour. Therefor a second research question 
in this study was aimed at the relation between teacher instructional behaviour and pupil 
achievement in fluent reading. The results of this study indicated that teacher pedagogical 
content knowledge of reading did not significantly account for the variance in the end of the 
year reading achievement of the participating pupils. Only one of three variables concerning 
teacher instructional behaviour proved to be of significant influence on pupil achievement in 
fluent reading. It was concluded that the only behaviour of significant influence on pupil reading 
achievement in fluent reading, concerned the extent to which teachers succeeded in engaging 
their students in reading practice.  
 
Thus far it was found that teacher instructional behaviour only for a small part was accounted 
for by teacher pedagogical content knowledge of reading. Furthermore teacher pedagogical 
content knowledge did not have a significant effect on pupil end of the year achievement in 
fluent reading. Findings in other studies had led to the basic assumption that a close connection 
between theory and professional practice serves as an important condition for professional 
learning and development (Timperley et al., 2008; Wayman & Jimmerson, 2014). From these 
results it was argued that a tighter connection between teacher knowledge and teacher 
behaviour was needed in order to improve the quality of teaching. The objective in the study 
presented in chapter 5 was to find out whether it would be possible to improve the quality of 
student teachers interactive storybook reading lessons provided in workplace learning, through 
the use of data-feedback on the observed lessons. The results of this study indicated that it was 
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possible for student teachers to significantly improve the quality of their instructional behaviour 
in interactive storybook reading lessons. Remarkable was that this improvement of instructional 
behaviour was accomplished in a relatively short period of 5 weeks. From this conclusion it was 
argued that the use of data feedback in a cyclic model of data-driven teaching deserves a 
prominent place in the curriculum of teacher training institutions. 
 
In the study presented in chapter 6 the focus of attention was shifted from the subject area of 
reading to more generic aspects of effective teacher behaviour. Another important difference 
in comparison with the previous study was found in the respondent group. The study in chapter 
6 was conducted in a group of certified teachers participating in a master course. The objective 
of this study was to find out whether it would be possible to accelerate the development of 
effective teacher behaviour through the use of the same method of data-feedback in a cyclic 
model of data-driven teaching. The results of this study showed that it was possible for the 
participating teachers to significantly improve the quality in all of the assessed categories of 
effective teacher behaviour. As in the previous study, these results were obtained within the 
duration of a specific module in the curriculum, that is a time span of about five weeks in 
general. 
 

General conclusions 
 
The main conclusion drawn from the studies presented in this thesis is that, although teachers 
in general have a fair level of pedagogical content knowledge of reading, they do not necessarily 
use this important knowledge base in the fluent reading instruction provided in their 
educational practice. There is, in other words, a gap between the knowledge base that was 
acquired in teacher training and further professional development on the one hand, and the 
instructional behaviour of those teachers in the educational practice of everyday reading 
lessons. 
 
Secondly it was found that the differences in pupil end of the year reading achievement, are not 
accounted for by the level of teacher pedagogical content knowledge of reading. Teacher 
behaviour, on the other hand, did significantly account for differences in pupil end of the year 
reading achievement. To be more specific, teacher behaviour that was aimed at engaging pupils 
in reading practice did significantly, albeit only for a very small proportion, contribute to the 
reading achievement of the participating pupils. A second important conclusions drawn from 
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this thesis was that teachers can contribute to the development of pupil fluent reading skills by 
engaging those pupils in reading practice. 
 
Thirdly, this thesis shows that the gap between the theoretical knowledge base teacher acquire 
in initial teacher training and in professional development and their instructional behaviour in 
the educational practice can be, at least partially, closed by the use of data feedback in a cyclic 
model of data-driven teaching. In such a model a close connection between the important 
knowledge base for effective teaching and teacher professional practice is ensured. The 
implementation of the model offers teachers ample opportunities to find alternative behaviour, 
practice this behaviour in their own classroom and finally decide whether or not this alternative 
behaviour contributes to pupil achievement. 
 

Scientific contribution 
 
Different contributions are made to the existing research through the body of research 
presented in this thesis. First of all a successful attempt was made to develop a reliable test in 
order to assess teacher pedagogical content knowledge of reading. In earlier studies, following 
the introduction of the concept of pedagogical content knowledge (Shulman, 1986, 1987), 
several other attempts had been made to construct reliable tests for the assessment of teacher 
pedagogical content knowledge in the domain of reading. Successful attempts had led to 
reliable instruments for the topic areas of word analysis and comprehension (Phelps & Schilling, 
2004; Rowan et al., 2001). Other topic areas in the field of reading however, had not been 
covered yet. Furthermore, at the onset of our study, there still were no such tests available in 
the Netherlands.  
 
Next, a contribution was made to the sparsely available and partly contradictory evidence on 
the relation between teacher pedagogical content knowledge, teacher instructional behaviour 
during reading lessons and pupil reading achievement. After Moats (1994) had stressed the 
importance of a thorough knowledge of the linguistic foundations of reading, a massive amount 
of studies had been aimed at the assessment of teacher knowledge of phonological awareness, 
language structure and phonics (e.g. Bos et al., 2001; Cheesman et al., 2009; Cunningham .., 
2004; Fielding-Barnsley & Purdie, 2005; Mather et al., 2001; McCutchen et al., 2009; 
McCutchen, Abbott et al., 2002; McCutchen, Harry et al., 2002; Moats & Foorman, 2003; Piasta 
et al., 2009; Spear-Swerling & Brucker, 2003; Spear-Swerling et al., 2005). Other researchers had 
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stressed the relation between teacher knowledge and the subsequent teaching behaviour, 
studying what they called engaged knowledge for teaching reading (e.g. Brownell et al., 2009; 
Carlisle et al., 2009; 2011;Phelps & Schilling, 2004). Thus far the available empirical evidence on 
teacher knowledge of fluent reading, remained limited (e.g. Brady et al., 2009; Lane et al., 2008).  
 
Lastly this thesis adds to the available evidence on the merits of data-based decision making 
and data-feedback for the education and further professional development of teachers. 
Although data-based decision making is generally understood as a generic process that can be 
applied by different actors, using different kinds of data across different levels of the 
educational system (Mandinach, 2012; Schildkamp et al., 2012), in the educational practice a 
strong emphasis is found on the use of student performance data (Inspectie van het onderwijs, 
2015). In this thesis the emphasis is directed at the use of observational data gathered in the 
professional practice of the participating teachers and student teachers. The feedback of the 
instructional behaviour that was observed during reading instruction, serves as formative 
assessment for the participating teachers and student teachers, thus enabling them to learn 
from their own instructional behaviour (see also: Hammilton et al., 2009; Hattie, 2012; Hattie & 
Timperley, 2007; Kluger & DeNisi, 1996; Mandinach, 2012).  
 

Limitations 
 
A critical reflection on the studies presented in this dissertation leads to a number of limitations. 
First of all, some of the studies were conducted with a relatively small group of respondents. As 
a rule of thumb, small sample sizes hamper the generalizability or the results. This means that 
in replications of these studies, preferably a larger group of respondents should be involved. A 
second factor of possible influence on the generalizability of results is the fact that some of the 
studies engaged groups of respondents that were not completely representative for the 
national context (e.g. 9 and 10 year old pupils, schools participating in a specific school 
improvement program). Future studies engaging a more representative sample of respondents 
are needed to generalize the findings to the national context. Furthermore it could be 
worthwhile to see if replications of the study in an international context would lead to 
comparable results. 
 
A second limitation was found in the design of the studies that were executed within the 
standard curriculum of teacher training colleges. As all of the participating students had to 
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follow the same curriculum, the total group of students had to be assigned to the same 
condition. In these studies a simple one group pre-test post-test design was used. As a 
consequence of the application of this design it cannot be claimed that changes that were found 
are solely caused by the independent variable in this study. In this thesis however, strong 
indications were found in favour of the found results. The studies in question concerned the 
application of the same procedure for data-feedback in two different institutes for teacher 
training. This means that two different groups of respondents were involved (i.e. student 
teachers and experienced teachers following a master course). Furthermore the data-feedback 
concerned different subject areas (i.e. interactive storybook reading and generic effective 
teacher behaviour). Taking all this into account future studies should, whenever possible, 
involve a control group and make use of longitudinal or experimental research designs. 
 

Suggestions for additional research 
 
In this thesis fluency is positioned as one of the critical components in the acquisition and 
further improvement of reading skills (NICHHD, 2000). Surprisingly the empirical evidence about 
the relation between teacher knowledge, teacher behaviour and pupil achievement in the field 
of reading fluency is still sparse. Although the studies presented in this thesis add up to the 
available evidence, much has yet to be discovered. The results of the second study, for instance, 
indicated that about 8 percent of the variance in teacher instructional behaviour was accounted 
for by teacher pedagogical content knowledge of reading. This means that in this study we were 
not able to take into account all of the determining factors in teacher instructional behaviour. 
Furthermore, the results of the third study showed that teacher pedagogical content knowledge 
of reading did not significantly influence pupil reading achievement. Multilevel regression 
analyses showed that after the introduction of the different group-level variables, a total of 13 
percent of variance in pupil reading achievement was still unaccounted for. This means that 
other important group-level variables influencing pupil reading achievement still have to be 
discovered. The aforementioned results indicate that additional research is needed to study the 
relation of teacher knowledge with teacher instructional behaviour and the influence of both 
variables on pupil fluent reading achievement. 
 
An important step in this research is the assessment of teacher knowledge. In the first study 
suggestions were made to develop different tests for measuring teacher pedagogical content 
knowledge in specific areas of children’s reading development. Two different test were 
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proposed. One test for teachers working in kindergarten and grade one, focusing on the 
knowledgebase on phonological awareness and the alphabetic principle and another test for 
teachers working in grade two and higher, focusing on the knowledgebase of fluent reading. 
Following these suggestions different reliable scales for measuring teacher pedagogical content 
knowledge were constructed. The different scales were implemented in different institutions 
for teacher training and professional development, providing formative feedback for the 
participating students. Further analyses of the results are needed to reveal whether the 
developed scales will meet the demands of a Rasch model. In Rasch scales the chances of 
attaining higher scores solely depend on the level of knowledge of the respondents (Rasch, 
1960). In this respect, the possibility to use such a scale would be of importance for the 
assessment of teacher knowledge and for the feedback of assessment results to the 
participating respondents.  
 
In this thesis teacher learning and professional development is promoted through the 
application of data-feedback in a cyclic model of data-driven teaching. Although both studies on 
the application of these data-feedback procedures on average yielded positive results, it is 
important to be aware of the large spread in individual scores in the different categories of the 
observation instruments that were used. This means that what works for one individual teacher, 
does not necessarily have the same effect for others. Therefore another possible direction for 
future research concerns the conditions that will possibly benefit the efficient application of 
data-feedback procedures. These conditions concern all of the successive steps in the applied 
data-feedback procedure.  
 
In the first step of the proposed data-feedback procedure teacher instructional behaviour is 
observed. The reliability of the conducted observations is a basic necessity for the formative use 
of the results. The peer-observations that were used in the fifth study proved to be susceptible 
for observation-bias. These findings are in line with the results of earlier research (Ho & Kane, 
2013; Kane & Staiger, 2012). Further research is needed to find out whether a training of 
observers is needed and how such a training should look like, in order to obtain more reliable 
observation results.  
 
Next the teachers are challenged to evaluate the obtained data and make a translation into 
actionable knowledge. This process is usually referred to as data based decision making 
(Ikemoto & Marsh, 2007; Mandinach, 2012; Schildkamp et al., 2012). In the applied model, 
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teachers worked closely together in learning teams, received coaching and guidance from the 
lecturers in the trainings institutions, explicitly formulated points of improvement for their next 
lessons and found opportunities to practice this alternative behaviour in their own professional 
environment. More research is needed to define the specific conditions and circumstances that 
serve as a lever of change for teacher instructional behaviour. 
 
For future studies it could be worthwhile to look for specific conditions of possible influence on 
the effects of the applied data-feedback procedure. Some of these conditions could well be the 
amount of time in which the procedure is executed or the intensity with which teachers work 
on the specific subject. In the studies in this dissertation the application of data-feedback 
procedures was studied in two different institutions for teacher training and professional 
development. In both cases the procedures were executed in a limited time span of about five 
weeks. It would be interesting to look for the consequences of stretching the procedure to a 
longer time span. As time to learn, especially in initial teacher training, is limited, it is also 
worthwhile to look for possibilities to adapt procedures for data-feedback. In this way it could 
be possible to gear data-feedback procedures to the specific needs of individual students. 
  
In two studies in this dissertation data-feedback was used in the professionalization of individual 
teachers working in different schools. It is possible that different routines or procedures are 
asked for, in the application of data-feedback procedures in school improvement programs, 
where teams of teachers work on a similar topic area. Further research is needed in order to 
shed light on the conditions that have to be fulfilled when applying data-feedback procedures 
in the professionalization of teams of teachers.  
 
Another possible direction for future research has to do with de sustainability of the acquired 
results over time. This is important for both the application of data-feedback procedures in 
teacher training as well as in the educational practice of primary schools. In both of the 
conducted studies, a pre-test and post-test measurement were used. To study the sustainability 
of results, a longitudinal design using a third, and possibly even an fourth observation moment, 
should be applied. 
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Practical implications 
 
The results of the studies presented in this dissertation offer several implications for the 
educational practice in schools for primary education and the educational practice in teacher 
training institutions and in institutions for professional development. As shown in this thesis, 
classroom practice is only for a very small proportion accounted for by teacher pedagogical 
content knowledge of reading. At the same time we know that teacher knowledge is important 
in order to turn students into successful readers (e.g. Callahan et al., 2009, Lyon & Weiser, 2009; 
Moats, 2009). In teacher training and professionalization a lot of time and effort is spent in 
building the relevant knowledge base to support the teaching of reading. The results of the 
studies presented in this dissertation underline that it subsequently is important to make sure 
that teachers learn how to act upon the available knowledge base in their educational practice. 
The systematic use of standardized classroom observations of teacher instructional behaviour 
in combination with a cyclic model for data-feedback, can play an important role in the 
acquisition and further development of adequate teacher instructional behaviour.  
 
Despite of recent policy measures and management agreements emphasizing the importance 
of data-based decision making (e.g. Min. OC&W, 2012), the use of data in the educational 
practice of schools for primary education in the Netherlands stays limited (Inspectie van het 
onderwijs, 2014). Whenever data are being used, it usually concerns the use of pupil and 
student performance data (Inspectie van het onderwijs, 2015; Ledoux et al., 2009). 
Observational data on teacher instructional behaviour are an additional data source to guide 
important decisions in the educational process (Hamilton, 2009; Mandinach, 2012; Schildkamp 
et al., 2012). The implementation of data-use procedures offers teachers opportunities to 
combine the theoretical and empirical knowledge base on reading with their own educational 
practice, to explicitly formulate points of improvement for their future instructional behaviour, 
to practice this alternative instructional behaviour, and if necessary to implement the 
alternative instructional behaviour in their own educational practice. In this way procedures for 
data-feedback can be of importance in the training and professional development of individual 
teachers and in optimizing the educational process in schools and training institutions.  
 
To conclude, the implementation of the proposed data-use procedure asks for close 
collaboration between all of the participants. Besides student teachers and staff members of 
the teacher training institution, teachers and other staff members in schools for workplace 
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learning are involved. This asks for a close collaboration between the teacher training institution 
and, for instance, the schools participating in workplace learning. It goes without saying that 
this process of collaboration will take some time and effort of all those who are involved. The 
process of collaboration, on the other hand, could well be beneficial for the teachers that are 
involved, as well as for the participating schools and the educational institutions.  
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Appendix A 
 
Frequency distributions of teacher measures 
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Appendix B 
 
Time-schedule for the second semester of the first year of teacher training. 
 

 
BLOCK WEEK  L-WEEK ACTIVITIES 

C1 06  lw 1 Plan lessons & 
C2 07  lw 2 observations 
C3 08  study  
C4 09  lw 3  
C5 10  lw 4 Observation 
C6 11  workplace M1 
C7 12  lw 5  
C8 13  lw 6 Student report 1 
C9 14  test  

C10 15  test  
D1 16  lw 1  
D2 17  lw 2  
D3 18  study  
D4 19  lw 3  
D5 20  workplace Observation 
D6 21  lw 4 M2 
D7 22  lw 5  
D8 23  lw 6 Final feedback 
D9 24  lw 7 Student report 2 

D10 25  test  
D11 26  test  
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Appendix C 
 
Standardized report form on the first observation (M1). 

 
STUDENT NAME:  
STUDENT NUMBER:  TOPIC AREA 

 
What went really well ? 
Register for which part of the lesson or for which items you 
received remarkably high scores (above .75) 

 

Describe the teacher behaviour that made you receive such 
high scores. 

 
 

Explain why this teacher behaviour is appropriate in this 
situation. Register relevant background references. 

 

 

What can be improved? 
Register for which part of the lesson or for which items you 
received relatively poor scores (below .75) 

 

Describe the teacher behaviour that made you receive these 
relatively poor scores. 

 

Explain why this teacher behaviour is less appropriate in this 
situation. 
What kind of behaviour would be more appropriate? 
Register relevant background references. 

 
 
 

 

Targets for improvement. 
Register the aspects on which you aim to obtain higher scores, 
aspects for improvement of your instruction behaviour. 

 
 

What actions are needed to improve your instruction 
behaviour? 
What do you need? Where do go for support? 
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In onze moderne westerse samenleving is lezen misschien wel de belangrijkste vaardigheid die 
we ons gedurende onze schoolloopbaan eigen maken. De ontwikkeling van die vaardigheid start 
met ‘leren lezen’ op jonge leeftijd en verandert in ‘lezen om te leren’ zodra we wat ouder 
worden (Chall, 1983). Geleidelijk aan leren we de wereld om ons heen te begrijpen doordat we 
kennis nemen van de ideeën die door anderen aan papier zijn toevertrouwd. De ontwikkeling 
van een basaal niveau van geletterdheid is eerste vereiste om volwaardig te kunnen participeren 
in onze maatschappij. De resultaten van onze inspanningen om alle kinderen te laten uitgroeien 
tot geoefende lezers zijn echter teleurstellend. Zo tonen analyses van resultaten van 
internationaal vergelijkingsonderzoek aan dat het percentage functionele analfabeten onder 15 
jarige scholieren in het laatste decennium fluctueert rond 14 procent (Kordes et al., 2013). Dit 
betekent dat het niveau van leesvaardigheid deze groep scholieren niet in staat stelt om 
volwaardig deel te nemen aan onze maatschappij. Het gebruik van een tablet of een mobiele 
telefoon is bijvoorbeeld erg lastig wanneer je niet kunt lezen. De ondertiteling op televisie of bij 
een film verdwijnt te snel uit beeld en intens genieten van een goed boek is nagenoeg 
onmogelijk. Veel belangrijker nog is dat het voor deze scholieren vrijwel onmogelijk is om een 
redelijk opleidingsniveau te behalen. In een evaluatieonderzoek vonden Houtveen en Van de 
Velde (2010) dat ongeveer 15 procent van de Nederlandse scholieren bij de start van het 
voortgezet onderwijs functioneert op een laaggeletterd niveau. Dit betekent dat deze groep 
scholieren onvoldoende in staat is om kennis te nemen van de inhoud van hun studieboeken. 
Het voorgaande maakt duidelijk dat een gedegen invulling van het leesonderwijs een van de 
belangrijkste taken is waarvoor scholen voor primair onderwijs zich geplaatst zien. 
 

Leesonderwijs en preventie van leesproblemen 
 
Onderzoek in de laatste decennia heeft inmiddels geleid tot consensus over de cruciale 
componenten van het leesleerproces (NICHHD, 2000; Snow et al., 1998; Simmons & Kameenui, 
1998). Het betreft het fonologisch bewustzijn, het alfabetisch principe, vloeiend lezen, 
woordenschat en leesbegrip. De aandacht in dit proefschrift is voornamelijk gefocust op de 
ontwikkeling van vloeiend lezen. Hoewel verschillende definities worden gehanteerd, kan 
vloeiend lezen worden gezien als de vaardigheid om een tekst correct, snel en op de juiste toon 
te lezen (Houtveen et al., 2012; Kuhn et al., 2010; Pikulsky & Chard, 2005; Rasinski, Reutzel et 
al.,2011; Samuels, 2006, 2012). Er is inmiddels veel evidentie verzameld over de wijze waarop 
vloeiend leesgedrag bevorderd kan worden (Chard et al., 2002; Kuhn & Stahl, 2003; Rasinski, 
2003, 2010; Rasinski et al., 2012; Samuels & Farstrup, 2006; Schwanenflugel & Ruston, 2008; 
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Schwanenflugel et al., 2009; Stahl & Heubach, 2005) en over de hulp die aan risicolezers moet 
worden geboden om problemen bij het ontwikkelen van vloeiend leesgedrag te voorkomen 
(Berends & Reitsma, 2006; Chard et al., 2012; Pikulsky & Chard, 2005; Hasbrouck & Tindall, 
2006; Houtveen, Van de Grift & Brokamp, 2014; Kuhn & Stahl, 2003; Thaler et al., 2004). Uit de 
resultaten van kleinschalige onderzoeken kunnen we afleiden dat vrijwel alle kinderen 
uiteindelijk kunnen uitgroeien tot geoefende lezers, mits ze daarvoor genoeg tijd en voldoende 
hulp en ondersteuning krijgen en mits zij kunnen beschikken over de juiste middelen (zie 
bijvoorbeeld: Houtveen et al., 2012; Houtveen & Van de Grift, 2012; NICHHD, 2000; Samuels & 
Farstrup, 2011). 
 
De geletterdheid van de leerlingen in ons onderwijs hangt in belangrijke mate af van de 
leesinstructie die hun leraren bieden (Chall, 1983; Ehri, 1995; Verhoeven et al., 2004). Keer op 
keer blijkt die leraar dan ook een belangrijke variabele in het bevorderen van de leesprestaties 
van de leerlingen (Anderson et al., 1985; Fletcher, 2014; Snow et al., 1998). Dit maakt het 
interessant om te kijken naar de kwaliteit van de door de leraar verzorgde leesinstructie. Er 
wordt wel verondersteld dat het voor leraren eenvoudig zou moeten zijn om hun leerlingen te 
leren lezen omdat zij immers zelf geoefende lezers zijn. Het leesleerproces zou daarmee in 
belangrijke mate gestoeld zijn op intuïtie en gezond verstand. Verschillende wetenschappers 
hebben echter benadrukt dat leraren over gespecialiseerde kennis moeten beschikken om hun 
leerlingen te laten uitgroeien tot geoefende lezers (zie bijvoorbeeld: Callahan et al., 2009; Lyon 
& Weiser, 2009; Moats, 2009; Piasta, Connor, Fishman, & Morrison, 2009). Deze 
gespecialiseerde kennis wordt in Nederland ook wel aangeduid met de term vakdidactische 
kennis. In het Angelsaksisch taalgebied wordt doorgaans gesproken over ‘pedagogical content 
knowledge’, een kennisdomein waarin vakkennis en algemene didactische kennis nagenoeg 
onlosmakelijk met in elkaar zijn vervlochten (Shulman, 1986, 1987). Het voorgaande betekent 
dat leraren hun vakdidactische kennis inzetten in de dagelijkse praktijk van hun klaslokaal. De 
vakdidactische kennis is daarmee in zekere mate bepalend voor de wijze waarop leraren hun 
dagelijkse lessen vormgeven. Bepalend, met andere woorden, voor het pedagogisch didactisch 
handelen van leraren. 
 

Effectief leraarsgedrag 
 
Vanuit een grote hoeveelheid empirisch onderzoek is inmiddels bekend dat effectief 
leraarsgedrag van belang is voor de leerwinst die door leerlingen wordt behaald (voor reviews 
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zie: Cotton, 1995; Creemers, 1991, 1994; Ellis & Worthington, 1994; Hattie, 2012; Ko & 
Sammons, 2013; Levine & Lezotte, 1990, 1995; Marzano, 2003, 200; Purkey, & Smith, 1983, 
1985; Sammons et al., 1995; Scheerens, 1992; Scheerens & Bosker, 1997; Walberg & Haertel, 
1992). Resultaten van regressie analyses tonen aan dat 15 tot 30 procent van de variantie in 
leerling prestaties wordt verklaard door variabelen op leraar niveau (Bosker & Witziers, 1996; 
Brandsma & Knuver, 1989; Houtveen & Van de Grift, 2007b; Wijnstra et al., 2003). 
 
Hoewel alle leraren startbekwaam beginnen aan hun professionele loopbaan (Min. OC&W, 
2004) duurt het nog geruime tijd voordat deze leraren zich de meer ingewikkelde 
leraarsvaardigheden hebben eigen gemaakt. Uit cross-sectioneel onderzoek in verschillende 
Europese landen blijkt dat het doorgaans zo’n 15 tot 20 jaar duurt voordat leraren in staat zijn 
hun instructie adequaat aan te passen aan de verschillen tussen de leerlingen in hun groep en 
in staat zijn om hun leerlingen leerstrategieën aan te leren (Van de Grift, 2017, 2014; Van de 
Grift et al., 2011). Vanwege het bereiken van de pensioengerechtigde leeftijd, verlaten 
momenteel grote groepen ervaren leraren het onderwijs. Hun plek wordt ingenomen door 
jonge, relatief onervaren leraren. Het streven naar een kwalitatief hoogwaardig 
onderwijssysteem legt een zekere druk op de kwaliteit van de opleiding en professionalisering 
van leraren. In het recente verleden zijn verschillende acties ondernomen om de kwaliteit van 
het onderwijspersoneel te waarborgen en te verhogen. Zo is bijvoorbeeld een generieke 
kennisbasis vastgesteld voor de initiële opleidingen die wordt getoetst met centrale examens 
(Meijerink, 2012). Daarnaast moeten leraren voldoen aan bekwaamheidseisen die wettelijk zijn 
vastgelegd (Min. OC&W, 2004). 
 
Een andere maatregel om de kwaliteit van het onderwijs te waarborgen is de invoering van een 
systematiek van opbrengst gericht werken ofwel ‘data based decision making’ (Min. OC&W, 
2012). Data based decision making wordt gedefinieerd als een proces waarin leraren, directies 
en bestuurders, belangrijke beslissingen baseren op data (Ikemoto & Marsh, 2007, blz. 108). Het 
betreft data van verschillende aard die op meerdere niveaus in de onderwijsorganisatie kunnen 
worden verzameld door verschillende betrokkenen (Mandinach, 2012; Schildkamp et al., 2012). 
In Nederland geldt in dit verband dat bij opbrengst gericht werken voornamelijk wordt gedacht 
aan het gebruik van data met betrekking tot de leerprestaties van leerlingen (Ledoux et al., 
2009). Zo zijn de indicatoren die de onderwijsinspectie gebruikt voor een indicatie van de mate 
waarin Nederlandse scholen opbrengst gericht werken, zonder uitzondering gericht op het 
gebruik van leerprestaties van leerlingen (Inspectie van het onderwijs, 2015).  



  Samenvatting (Dutch summary) 

158 
 

In een review van onderzoek naar data based decision making geven Hamilton en collega’s 
(2009) enkele aanwijzingen voor maatregelen die faciliterend werken voor een effectief gebruik 
van data. Een van die aanwijzingen betreft de mogelijkheid om te leren van data die de eigen 
leerontwikkeling betreffen. Toegepast binnen de opleiding van leraren betekent dit dat 
studenten in de opleiding kunnen leren van data met betrekking tot observaties van het eigen 
instructiegedrag. Deze aanbeveling is in de praktijk gebracht op twee verschillende 
opleidingsinstituten van de Hogeschool Utrecht. Op de eerste plaats zorgt de implementatie 
van deze systematiek in het reguliere curriculum van de opleiding voor een voortdurende cyclus 
van verbetering (Hamilton et al., 2009; Mandinach, 2012). Leraren verzamelen en analyseren 
data, formuleren concrete punten voor verbetering van hun instructiegedrag en brengen deze 
verbeteringen in de praktijk. Een tweede belangrijk aspect is dat deze data functioneren als een 
vorm van feedback op het handelen van de leraar. Onderzoek heeft aangetoond dat feedback 
positieve effecten heeft op het prestatie niveau van degene die deze feedback ontvangt (Hattie, 
2012, Hattie & Timperley, 2007; Kluger & DeNisi, 1996). Het gebruik van data in de opleiding 
van leraren heeft een derde belangrijk voordeel. Omdat de data worden verzameld in de 
professionele praktijk van de student, dit wil zeggen de eigen werksituatie of een leer-werkplek, 
zorgen de verzamelde data voor een sterke verbinding van theorie en professionele praktijk. 
Een dergelijke verbinding van theorie en praktijk wordt gezien als een belangrijke voorwaarde 
voor professionele ontwikkeling (Timperley et al., 2008; Wayman & Jimerson, 2014). Onderzoek 
toont dat het systematisch verzamelen van data met betrekking tot het eigen handelen van de 
leraar met de bedoeling om de effectiviteit van dit handelen te verbeteren, uiteindelijk leidt tot 
een verbetering van leerlingprestaties (Timperley et al., 2008). 
 

Onderzoeksvragen en onderzoeksopzet 
 
Ondanks de grote hoeveelheid empirische evidentie over hoe een effectief leesprogramma er 
uit zou moeten zien, lukt het in de dagelijkse onderwijspraktijk nog niet om alle leerlingen te 
laten uitgroeien tot geoefende lezers. Onderzoek heeft aangetoond dat een substantieel deel 
van de leraren in het primair onderwijs er niet in slaagt om adequaat om te gaan met verschillen 
tussen de leerlingen. Dit betekent bijvoorbeeld dat deze leraren de beschikbare tijd niet 
efficiënt gebruiken, gebruik maken van inefficiënte instructiemodellen of dat die leraren hun 
leerlingen onvoldoende weten te motiveren (zie bijvoorbeeld: Reezigt et al., 2002; Inspectie van 
het onderwijs, 2007). De indruk bestaat dat deze leerkrachten onvoldoende vakdidactische 
kennis hebben om op basis daarvan zodanig keuzes te maken uit aanbod en werkvormen van 
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de methoden, dat de instructie ook daadwerkelijk effectief is. Om alle leerlingen te laten 
uitgroeien tot geoefende lezers moet de kennisbasis die wordt aangeboden in de opleiding en 
professionalisering van leraren adequaat worden ingezet in de dagelijkse leesinstructie die 
leraren verzorgen in hun onderwijspraktijk. In dit opzicht is het dan ook van belang om te bezien 
of die leraren in staat zijn om hun vakdidactische kennis om te zetten in adequaat didactisch 
handelen. Deze overwegingen hebben geleid tot de studies in het voorliggende proefschrift. 
In dit proefschrift wordt de relatie onderzocht tussen de vakdidactische kennis van leraren over 
het leesproces en de leesinstructie die zij hun leerlingen bieden. Verder wordt onderzocht in 
hoeverre deze vakdidactische kennis van leraren en de door hen verzorgde leesinstructie samen 
hangen met de leesprestaties van hun leerlingen. Afgeleid van deze centrale vraagstelling wordt 
onderzocht of het gebruik van een systematiek van data-feedback samenhangt met een 
kwalitatieve verbetering van het pedagogisch didactisch handelen van de leraar. 
 
Om de vakdidactische kennis van leraren over lezen vast te kunnen stellen is een kennistoets 
ontwikkeld die in de cursusjaren 2009-2010 en 2010-2011 is voorgelegd aan 215 leraren in het 
primair onderwijs. In dezelfde periode zijn de leeslessen van deze leraren, allen werkzaam op 
scholen die deelnamen aan een school verbetertraject op het gebied van lezen, geobserveerd 
met behulp van gestandaardiseerde observatie instrumenten. De observaties zijn uitgevoerd 
door ervaren schoolbegeleiders. Daarnaast zijn gegevens verzameld over de leesvorderingen 
van alle betrokken leerlingen.  
 
Onderzoeken naar een systematiek voor data-feedback in een cyclisch model van opbrengst 
gericht werken zijn in het cursusjaar 2010-2011 uitgevoerd bij 70 eerstejaars studenten van een 
initiële lerarenopleiding en in het cursusjaar 2015-2016 bij 110 studenten van een 
masteropleiding. In beide onderzoeken is gebruik gemaakt van een ‘one group pre-test post-
test design’. 
 

Samenvatting van resultaten 
 
Het eerste onderzoek betreft de ontwikkeling van een toets voor de vakdidactische kennis van 
leraren over lezen. In dit onderzoek blijken de item-karakteristieke curves van de afzonderlijke 
toets items parallel en blijkt de totale schaal uni-dimensioneel, waarmee aan twee belangrijke 
voorwaarden van een Rasch schaal wordt voldaan. Dit betekent dat de kans op het behalen van 
een hogere score voor de toets alleen wordt bepaald door het kennisniveau van de betreffende 
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respondent (Rasch, 1960). Uit dit onderzoek blijkt dat kennis van het voorbereidend lezen niet 
per definitie eenvoudiger of juist moelijker is dan kennis van vloeiend lezen. Wel blijken items 
gebaseerd op kennis van wat niet werkt bij het leren lezen vrijwel zonder uitzondering moeilijker 
dan items die zijn gebaseerd op kennis van wat wel werkt bij het leren lezen. 
 
Het tweede onderzoek is gericht op de relatie tussen de vakdidactische kennis van leraren en 
de wijze waarop deze leraren gestalte geven aan de leesinstructie die zij verzorgen aan 
leerlingen in de fase van het vloeiend lezen. Uit dit onderzoek blijkt dat de geconstateerde 
verschillen in de leesinstructie van leraren slechts voor een zeer beperkt deel (8 procent) wordt 
verklaard door de verschillen in hun vakdidactische kennis. Dit betekent dat de kennisbasis van 
leraren minder bepalend is dan verondersteld.  
 
Het derde onderzoek is gericht op de mate waarin de vakdidactische kennis van leraren en hun 
instructiegedrag bijdragen aan het vloeiend leesgedrag van hun leerlingen. Uit de resultaten van 
dit onderzoek blijkt dat de vakdidactische kennis van leraren niet van significante invloed is op 
de leesprestatie van de leerlingen in deze fase van de leesontwikkeling. Van de verschillende 
variabelen op het gebied van het gedrag van de leraar blijkt alleen de mate waarin de leraar er 
voor zorgt dat de leerlingen blijven oefenen met lezen significant samen te hangen met het 
vloeiend leesgedrag van de leerlingen. 
 
In het vierde onderzoek is gekeken of het mogelijk is om de kwaliteit van instructiegedrag van 
studenten te verbeteren bij de lessen die zij verzorgen tijdens het werkplekleren. In dit 
onderzoek is gebruik gemaakt van een cyclisch model voor data-feedback. Gekeken is naar 
lessen op het gebied van interactief voorlezen. De resultaten van dit onderzoek tonen aan dat 
het mogelijk is om de kwaliteit van instructie van lessen interactief voorlezen, verzorgd tijdens 
het werkplekleren, significant te verbeteren. Opvallend is dat deze kwaliteitsverbetering werd 
bereikt in een relatief korte periode van vijf weken. 
 
Het vijfde onderzoek is gericht op de verbetering van de kwaliteit van aspecten van effectief 
leraarsgedrag bij studenten uit een master opleiding. In dit onderzoek is gebruik gemaakt van 
dezelfde systematiek voor data-feedback die ook werd toegepast in het vierde onderzoek. De 
participerende studenten bleken in staat om de kwaliteit van hun leerkrachtgedrag significant 
te verbeteren op alle onderzochte categorieën van effectief leerkrachtgedrag. Evenals in het 
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voorgaande onderzoek werden deze resultaten bereikt in een relatief korte tijdsperiode van 
gemiddeld vijf weken. 
 

Algemene conclusies 
 
De algemene conclusie van dit proefschrift luidt dat, hoewel leraren in het algemeen beschikken 
over een redelijke vakdidactische kennis van lezen, zij deze kennis niet noodzakelijkerwijs 
inzetten bij het vormgeven van hun instructiegedrag bij vloeiend lezen. Er is, met andere 
woorden, een kloof tussen de verkregen kennisbasis van leraren en de leesinstructie die zij 
verzorgen tijdens de lessen in hun professionele praktijk. 
 
Ten tweede is aangetoond dat de verschillen die aan het eind van het schooljaar worden 
geconstateerd in de leesprestaties van leerlingen op het gebied van vloeiend lezen niet 
verklaard worden door het verschil in vakdidactische kennis van de leraren. Het gedrag van 
leraren speelt in dat opzicht wel een, zij het slechts beperkte, rol. Meer specifiek geldt dat het 
gedrag van leraren dat er op is gericht de leerlingen aan het lezen te houden, significant 
bijdraagt aan de verschillen in vloeiend leesgedrag die aan het eind van het schooljaar bij de 
leerlingen worden geconstateerd. 
 
Een laatste conclusie heeft betrekking op de kloof die bestaat tussen de vakdidactische kennis 
die leraren verwerven tijdens hun opleiding en het instructiegedrag van deze leraren in hun 
professionele praktijk. Een werkwijze waarin het gebruik van gestandaardiseerde observatie 
instrumenten wordt gecombineerd met het werken in een cyclisch model van data-feedback 
kan een belangrijke bijdrage leveren aan pogingen deze kloof te dichten. De toepassing van een 
dergelijke systematiek zorgt voor een stevige verbinding tussen theorie en professionele 
praktijk. Aan leraren worden mogelijkheden geboden om alternatief instructiegedrag te 
expliciteren en te oefenen in hun eigen werksituatie. Op deze wijze kunnen leraren beoordelen 
of dergelijk alternatief gedrag een bijdrage levert aan de leerwinst van de leerlingen.  
 

Beperkingen 
 
De opzet van dit onderzoek leidt tot verschillende beperkingen waaruit vervolgens aanwijzingen 
voor verder onderzoek kunnen worden afgeleid. Op de eerste plaats zijn de beschreven studies 
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uitgevoerd met een relatief kleine groep respondenten, wat gevolgen heeft voor de 
generaliseerbaarheid van de resultaten. Ook de samenstelling van de respondentgroep 
(bijvoorbeeld: 9 en 10 jarige leerlingen, scholen participerend in een school verbetertraject) 
leidt mogelijk tot beperkingen. Dit betekent dat in verder onderzoek, waar mogelijk, grotere en 
meer representatieve groepen respondenten moeten worden betrokken. Daarnaast is van 
belang om te onderzoeken of replicatie studies in een internationale context tot vergelijkbare 
resultaten leiden. 
 
Een tweede beperking betreft het toegepaste onderzoeksdesign. Het feit dat twee studies zijn 
uitgevoerd binnen het standaardcurriculum van een lerarenopleiding betekent dat alle 
respondenten zijn opgenomen in dezelfde onderzoeksconditie. In deze studies is een 
zogenaamd ‘one group pre-test post-test design’ toegepast. Dit betekent dat de gevonden 
resultaten niet per definitie kunnen worden toegeschreven aan de onafhankelijke variabelen. 
Desondanks bestaan wel degelijk sterke aanwijzingen voor het bestaan van een causale relatie. 
In beide studies is dezelfde procedure voor data-feedback toegepast in twee verschillende 
opleidingsinstituten (de initiële lerarenopleiding en een masteropleiding voor leraren). 
Daarnaast is data-feedback verstrekt binnen twee verschillende ontwikkelingsdomeinen 
(interactief voorlezen en effectief leraarsgedrag). Het verdient aanbeveling om in 
vervolgonderzoek, waar mogelijk, een controle conditie in te bouwen en waar mogelijk gebruik 
te maken van een longitudinaal- of experimenteel onderzoeksdesign. 
 

Suggesties voor aanvullend onderzoek 
 
Tot nu toe is er weinig empirisch onderzoek uitgevoerd naar de relatie tussen de vakdidactische 
kennis van vloeiend lezen, de instructie die leraren op dit gebied verzorgen en de vloeiend 
leesprestaties van de leerlingen. In het tweede onderzoek in dit proefschrift is geconcludeerd 
dat 8 procent van de variantie in het instructiegedrag van leraren wordt bepaald door hun 
vakdidactische kennis van lezen. Aanvullend onderzoek is nodig naar mogelijke andere voor het 
instructiegedrag van leraren bepalende factoren. In het derde onderzoek is aangetoond dat de 
vakdidactische kennis van leraren niet van significante invloed is op de leesprestaties van de 
leerlingen. In de uitgevoerde multilevel regressie analyses bleef, na het invoeren van 
verschillende variabelen op groepsniveau, 13 procent van de variantie in leesprestaties 
onverklaard. Verder onderzoek is nodig naar overige factoren op groepsniveau die 
verantwoordelijk zijn voor het verschil in leerling prestaties. 
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In eerder onderzoek is voorgesteld om meerdere toetsen te gebruiken om de vakdidactische 
kennis van leraren over het leesproces adequaat in beeld te brengen. Inmiddels zijn 
verscheidene betrouwbare schalen ontwikkeld voor de vakdidactische kennis van 
voorbereidend- en aanvankelijk lezen en voor de vakdidactische kennis van vloeiend lezen. Deze 
instrumenten worden gebruikt om de studenten van twee verschillende opleidingsinstituten te 
voorzien van formatieve feedback over hun vakdidactische kennis. Verder onderzoek moet 
aantonen of deze instrumenten ook voldoen aan de criteria voor een Rasch. De mogelijkheid 
om een Rasch schaal in te zetten in de opleiding heeft belangrijke voordelen bij het toetsen van 
de vakdidactische kennis en bij de feedback die naar aanleiding van deze toets wordt 
teruggekoppeld aan studenten.  
 
Hoewel de toegepaste procedures voor datafeedback leiden tot gemiddeld hogere resultaten 
voor studenten bij het tweede meetmoment, zien we de spreiding van scores op de 
verschillende schalen van de observatie instrumenten verschillen tussen de beide 
meetmomenten. Dit betekent dat hetgeen werkt voor een individuele student niet 
noodzakelijkerwijs hoeft te werken voor anderen. Verder onderzoek naar de condities 
waaronder data-feedback efficiënt kan worden toegepast is nodig voor verschillende in de 
toegepaste procedure onderscheiden stappen.  

• Het verkrijgen van betrouwbare observatie resultaten is van belang voor het formatief 
gebruik van deze resultaten in de opleiding. In het vijfde onderzoek in dit proefschrift 
is gebruik gemaakt van een systematiek van peer-feedback. In lijn met resultaten van 
eerder onderzoek (Ho & Kane, 2013; Kane & Staiger, 2012) blijkt bij deze peer-
observaties sprake te zijn van een zekere observator-bias. Verder onderzoek naar de 
mogelijkheden om deze observator-bias te voorkomen, bijvoorbeeld door het 
toepassen van een observatie training, is gewenst. 

• Studenten worden uitgedaagd om de observatie resultaten om te zetten in concrete 
verbeterpunten voor hun instructiegedrag in volgende lessen. Dit proces wordt 
aangeduid met de term data based decision making (Ikemoto & Marsh, 2007; 
Mandinach, 2012; Schildkamp et al., 2012). In het toegepaste model werken 
studenten samen in leerteams, daarbij begeleid door hun docenten, aan het 
formuleren van expliciete verbeterpunten. Deze verbeterpunten worden vervolgens 
uitgetest in hun eigen werkomgeving. Verder onderzoek is nodig naar de specifieke 
condities die van bepalend belang zijn voor de effectiviteit van de toegepaste 
procedure.  
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• De data-feedbackprocedures in beide onderzoeken zijn uitgevoerd binnen het 
tijdbestek van één enkele moduleperiode. Vanuit de ervaring dat de beschikbare tijd 
voor het plannen en uitvoeren van onderdelen binnen een opleiding altijd beperkt is, 
is verder onderzoek op dit gebied gewenst. In een dergelijk onderzoek kan gekeken 
worden naar mogelijkheden om de procedure optimaal af te stemmen op de 
behoeften van de individuele studenten. 

• Naast het toepassen van procedures voor data-feedback in het leerproces van 
individuele leraren, bestaat de mogelijkheid deze procedures in te zetten in het kader 
van de scholing en begeleiding van teams. Verder onderzoek zal duidelijk moeten 
maken of deze data-feedback procedures effectief ingezet kunnen worden in het 
kader van teamleren. In een dergelijk onderzoek moet worden vastgesteld aan welke 
specifieke condities data-feedback moet voldoen om effectief te zijn in situaties waar 
sprake is van teamleren.  

• In beide onderzoeken in dit proefschrift is gebruik gemaakt van een design met twee 
metingen. Een laatste mogelijke richting voor verder onderzoek betreft de 
houdbaarheid van de verkregen resultaten over een langere tijdsperiode. Voor een 
dergelijk onderzoek is een longitudinaal onderzoeksdesign met meerdere metingen 
noodzakelijk.  

 

Praktische implicaties 
 
Uit de resultaten van dit onderzoek kunnen enkele implicaties voor de onderwijspraktijk worden 
afgeleid. In een van de onderzoeken in dit proefschrift is aangetoond dat de leesinstructie van 
leraren slechts in geringe mate wordt bepaald door hun vakdidactische kennis van lezen. 
Tegelijkertijd is bekend dat de kennis van leraren van belang is bij het optimaal vormgeven van 
de leesinstructie (zie bijvoorbeeld: Callahan et al., 2009, Lyon & Weiser, 2009; Moats, 2009). 
Binnen de lerarenopleiding wordt veel tijd besteed aan de opbouw van de kennis van studenten 
over het leesleerproces. Dit onderzoek maakt duidelijk dat de studenten ook geleerd moet 
worden om hun handelen in de onderwijs praktijk te baseren op die beschikbare kennis. Een 
systematiek waarin het gebruik van gestandaardiseerde observatie instrumenten wordt 
gecombineerd met een cyclisch model van data-feedback, is een belangrijk middel bij het 
aanleren en verbeteren van het instructiegedrag van leraren. Dit betekent dat procedures voor 
data-feedback een prominente plek verdienen in het curriculum van de leraren opleiding.  
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Ondanks de nadruk in recente beleidsmaatregelen en managementafspraken (zie bijvoorbeeld 
Min. OC&W, 2012), is het gebruik van data op veel Nederlandse scholen voor primair onderwijs 
nog altijd geen gemeengoed (Inspectie van het onderwijs, 2014). In veel gevallen blijft het 
gebruik van data beperkt tot het gebruik van gegevens over de vorderingen van leerlingen die 
zijn opgeslagen in leerlingvolgsystemen (Inspectie van het onderwijs, 2015; Ledoux et al., 2009). 
Gegevens over het didactisch handelen van leraren vormen een andere belangrijke bron van 
informatie voor het nemen van beslissingen in het onderwijsproces. De implementatie van een 
systematiek van data-feedback op scholen biedt leraren mogelijkheden om theoretische- en 
empirische kennis over lezen te verbinden met hun eigen onderwijspraktijk, om verbeterpunten 
voor hun instructiegedrag te expliciteren, om dit alternatieve gedrag te oefenen in hun eigen 
onderwijspraktijk en om dit alternatieve gedrag te evalueren en waar mogelijk te integreren in 
hun handelingsarsenaal. Procedures voor data-feedback kunnen op die manier een belangrijke 
rol spelen in de professionele ontwikkeling van leraren in de optimalisering van het onderwijs 
op scholen. 
 
Een laatste punt van belang betreft de ervaring dat de implementatie van een procedure voor 
datafeedback hoge eisen stelt aan de samenwerking tussen alle bij het opleiden en 
professionaliseren van leraren betrokken instellingen en individuele deelnemers. Het gaat 
hierbij bijvoorbeeld over de samenwerking tussen het opleidingsinstituut en de omliggende 
scholen voor werkplekleren. Een goede samenwerking heeft niet alleen voordelen voor de 
betrokken studenten maar ook voor de betrokken scholen en opleidingsinstituten. Bij de 
implementatie van een procedure voor datafeedback is een duidelijke communicatie en een 
goede samenwerking tussen alle betrokkenen van groot belang. 
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Het is een goede gewoonte om aan het eind van een promotietraject even de tijd te nemen om 
terug te blikken op de periode waarin het proefschrift tot stand is gekomen. Graag maak ik van 
die gelegenheid gebruik om mijn dank uit te spreken naar enkele mensen zonder wie het 
uiteindelijke resultaat nooit gerealiseerd zou zijn.  
 
Thoni, hartelijk dank voor het vertrouwen dat je in me stelde toen je me enkele jaren geleden 
vroeg of ik aan een promotietraject wilde beginnen. Ik kan me nog herinneren dat ik destijds 
heb gevraagd om wat bedenktijd. Vooral voor de vorm, denk ik nu achteraf, het antwoord was 
al duidelijk nog voor de vraag ooit was gesteld. Dank ook voor je begeleiding in de afgelopen 
jaren. Je  adviezen en je feedback hebben me voortdurend scherp en gefocust gehouden. 
Natuurlijk waren er ook momenten van teleurstelling, bijvoorbeeld als een analyse opnieuw 
moest worden uitgevoerd of een verantwoording opnieuw moest worden geschreven. Achteraf 
bleken die extra inspanningen telkens opnieuw weer te leiden tot duidelijke verbeteringen.  Dat 
is uiteindelijk precies waar het om gaat!  
 
Wim, hartelijk dank voor je positieve reactie op het verzoek om je als promotor aan dit 
onderzoek te verbinden. Hoewel de fysieke afstand naar Groningen en jouw volle agenda 
frequent contact onmogelijk maakten, kijk ik met veel plezier terug op onze gesprekken. Die 
stonden steeds in het teken van het in korte tijd uitwisselen van zoveel mogelijk relevante 
informatie. In die gesprekken heb ik vooral geleerd om hoofd- van bijzaken te onderscheiden, 
en om zo snel mogelijk ‘to-the-point’ te komen. Telkens als er zich in de gesprekken die we 
voerden een probleem aandiende, werd er een oplossing gevonden. Daardoor kon ik steeds 
weer met nieuwe energie en met nieuw elan een vervolg geven aan de uit te voeren 
werkzaamheden.  
 
Vrij snel na de start van het traject honoreerde het College van Bestuur van Hogeschool Utrecht 
de aanvraag voor een promotie voucher. Hierdoor ontstond de zekerheid dat in ieder geval een 
deel van de uit te voeren werkzaamheden zou worden gefaciliteerd. Ook hiervoor ben ik veel 
dank verschuldigd.  
 
In het lectoraat geletterdheid heb ik in de afgelopen periode mogen samenwerken met een 
groep fantastische collega’s. Hoewel ieder van ons werkt aan eigen taken en projecten, is er 
binnen het team sprake van een gevoel van gezamenlijke verantwoordelijkheid. Het is goed om 
te ervaren dat een helpende hand wordt geboden wanneer daarom wordt gevraagd. Lieve 
collega’s, dank ook aan jullie voor jullie collegialiteit en voor de steun en support die ik in de 
afgelopen periode mocht ontvangen. Zonder alle anderen te kort te doen is het voor mij 
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vanzelfsprekend om er één collega uit te lichten. Onze gezamenlijke ritjes van en naar Utrecht 
hadden vaak het karakter van een extra werkoverleg waarin tal van onderwerpen de revue 
passeerden. Saskia, dank voor je luisterend oor en je positieve bijdragen in de verschillende 
fasen van het onderzoek.  
 
Dank ook aan mijn (oud) collega´s van het Seminarium voor Orthopedagogiek, in het bijzonder 
de collega´s van de voormalige regio Arnhem en omstreken en de collega’s uit de specialisatie 
‘leren’. Hoewel jullie dit traject slechts van een afstand hebben meegemaakt bleven jullie wel 
geïnteresseerd. Jullie vragen naar mijn vorderingen heb ik steeds ervaren als aanmoedigingen 
en in die zin vormden onze gesprekken voor mij voortdurend weer een motivatie om dit traject 
door te zetten. 
 
Uiteraard koester ik warme herinneringen aan de vele succesmomenten in dit promotietraject. 
Zo blijven de presentaties op conferenties en de acceptatie van de aangeboden artikelen voor 
altijd in mijn geheugen gegrift. Daarnaast waren er in dit promotietraject ook momenten waarin 
het even tegen zat. Juist op die momenten heb ik vaak terug gedacht aan wat ik van enkele mij 
zeer dierbare personen heb geleerd. Zo ben ik mijn vader dankbaar voor het feit dat hij me heeft 
getoond dat er in het leven heel wat te bereiken valt als je er maar hard genoeg voor werkt. Van 
mijn moeder leerde ik dat je inspanningen kunnen leiden tot schitterende resultaten als je er 
maar voldoende zorg en aandacht aan besteed. Christianne heeft me laten zien dat er, hoe 
duister de toekomst ook mag lijken, altijd wel ergens een lichtje brandt aan de horizon. Deze 
wijze lessen vormden een onmisbare steun, vooral op de moeilijke momenten. Het is jammer 
dat jullie het eindresultaat niet meer met eigen ogen kunnen aanschouwen. Ik weet zeker dat 
jullie er, net zoals ik, enorm trots op zouden zijn.   
 
Dank ook lieve familieleden en vrienden voor de interesse die jullie hebben getoond, maar 
bovenal voor het feit dat jullie er voor hebben gezorgd dat ik ook nog eens aan andere dingen 
toekwam. Dank ook aan Sascha en Tycho voor het feit dat jullie willen optreden als mijn 
paranimfen. Ik voel me bevoorrecht met twee van zulke kanjers van zonen! Lieve Edith, tot slot 
ook nog een woord van dank aan jou. Dank voor je luisterend oor, voor je belangstelling in mijn 
werk, dank ook voor je aanmoedigingen om door te gaan, ook als het eens een keer tegen zat. 
Zonder jou had ik dit traject nooit kunnen afronden.  
 
Elst, 5 oktober 2017 
Henk van den Hurk 
 


