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Chapter 1

General introduction

CHAPTER 1: GENERAL INTRODUCTION

1.

GENERAL INTRODUCTION
The goal of early grade education is to ensure that all children acquire the basic

skills necessary for future learning and life. In order to master the basic skills, children
need to be sufficiently prepared and supported. To fulfill this task, teachers have to
deal with several pedagogical and instructional challenges on both the classroom and
individual level.
One of the important challenges on the classroom level for teachers is to create
a well-organized, structured, and safe classroom environment. Teachers have the
difficult task to be both a good classroom manager, who sets rules and explains tasks
clearly, and a supportive figure, who cooperates with the child and provides emotional
attention (Furrer & Skinner, 2003). Research in upper elementary school and high school
shows that teachers vary in how well they fulfill these dual roles and that students’
perceptions of teacher interpersonal behaviour, in terms of these two dimensions, are
related to their cognitive outcomes, motivation and wellbeing (e.g., Goh & Fraser, 1996,
1998; 2000; Wubbels & Brekelmans, 2005). There is some evidence that children’s
perceptions of the dyadic or one-to-one teacher-child relationship may predict unique
variance in learning outcomes in primary school (Furrer & Skinner, 2003; Rey, Smith,
Yoon, Somers, & Barnett, 2007; Wu et al., 2010). However, there is very little research
on teacher interpersonal behaviour in the early grade classroom, representing the
actual interactions between teacher and children. Especially, knowledge of the role of
children’s perceptions of these interactions is lacking.
It’s evident that, next to the parents, elementary school teachers are the most
important caregivers of children. About 20-30 primary school children, per classroom,
spend on average 25 hours per week with their teacher. Children’s experiences of
school are largely based on the teacher-child interactions in the classroom context.
Child perceptions of good teaching in terms of teacher interpersonal behaviour might
therefore add to our understanding of teacher quality. After kindergarten a major
shift takes place in terms of content, setting, and learning activities. Most importantly,
formal instruction of the basic subjects is introduced and children are expected to
work more independently. The combination of novice status in formal learning and
the less developed self-regulatory skills, seems to make younger children highly
sensitive to pupil guidance and emotional support from the teacher (Bakx, Koopman,
de Kruijff, & den Brok, 2015). Yet at the same time less attention and pupil guidance
can be provided to individual children after kindergarten because frontal classroom
instructions have become the prominent medium.
The abovementioned research substantiates the relevance of adding child
perceptions of teacher interpersonal behaviour in early grade classrooms to the
current knowledge to find out whether both interpersonal dimensions (affective
support and classroom management) are associated with early school learning. Next
10

major teaching challenge is how to provide the necessary instructional and socialemotional differentiation at the individual level. It is the task of teachers to optimize
learning for all children and to help children who lag behind. Teachers have to deal
with large differences between children even before the start of formal instruction.
Particularly, children who are at risk to develop (severe) reading difficulties are of major
concern because reading skills are closely tied to broader school learning, and the
later professional career (e.g., van der Leij, 2003). During the past decades, studies
have repeatedly investigated the early cognitive precursors of reading difficulties or
dyslexia (Torppa, Lyytinen, Erskine, Eklund, & Lyytinen, 2010; van der Leij et al., 2013).
From these studies we know that children with initial delays in pre-literacy skill (i.e.,
delayed phonological awareness and letter knowledge) are an important target for
intervention. Without the necessary instruction and support early on, these children
will have difficulties with acquiring the basic skills and continue to have severe and
persistent reading difficulties.
However, in practice most children do not receive the help they need before
(severe) reading delays have occurred. About 25% of all children have a reading
delay of two years or more when they leave primary school (Dutch Inspectorate of
Education, 2008; US Nation’s Report Card, 2009). The majority of these children
already developed reading difficulties in the lower grades (Francis, Shaywitz, Stuebing,
Shaywitz, & Fletcher, 1996). In addition, early intervention is very important given the
high prevalence of secondary problems among children with reading problems. For
example, children with learning difficulties are vulnerable to develop a negative selfconcept, motivational and task oriented issues, which in turn can lead to more severe
learning and social-emotional difficulties (e.g., Bear, Minke, & Manning, 2002; Luyten &
Bruggencate, 2011; Poskiparta, Niemi, Lepola, Ahtola, & Laine, 2003). In simple terms,
the abovementioned phenomenon can be phrased as “the poor get poorer”, which
is part of the so-called Matthews effect. Without early supplementary instruction
and support this group of children will need extensive specialized treatment later on
which puts a burden on tight financial resources. Moreover, remediating the problem
is often not effective for children who have already developed severe reading delays.
For example, a substantial group of these children (around one third) have been found
to show little or no response to intensive training in Grade 2 (e.g., see Struiksma, van
der Leij, & Stoel, 2009; Vaughn, Denton, & Fletcher, 2010). There are concerns that
children with the weakest initial skills may remain in less intensive and group-based
levels of help for too long (Denton, 2012). Therefore, it’s extremely important for atrisk children, both for their academic success and social-emotional wellbeing, to get
the attention they need at the start of the formal learning phase.
The current dissertation focuses on the following two instructional and
11
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to creating an organized and warm learning environment at the classroom level, a
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pedagogical topics: the role of the teacher in creating an effective early grade

learning environment and the effect of supplementary individualized instruction for
at-risk children. More specifically, the first topic reports on children’s perceptions
of teacher interpersonal behaviour, in terms of both control and affective elements
in relation to early mathematics achievement. The second topic examines how an
individualized tutor-supported intervention to reading can be implemented in such
a way that reading difficulties and low self-concept can be reduced. The conceptual
framework and relevance of this dissertation will be explained in more detail in the
next paragraphs.

1.1 EARLY GRADE LEARNING WITHIN THE CLASSROOM
ENVIRONMENT
Observation studies have shown that classroom quality in terms of classroom
organization and instructional/emotional support is vital for children’s academic
success (e.g., Curby, Rimm-Kaufman, & Ponitz, 2009; Stuhlman & Pianta, 2009). Next
to observations of teacher interactional patterns, child perceptions of interpersonal
behaviour within the classroom context may be an important measure of effective
teaching. Children’s experiences of teacher interpersonal behaviour seem to become
increasingly important during the formal phase of learning (i.e., Grade 1 and 2) when
learning and instruction become emphasized (Davis, 2003). Young children need
teacher guidance and emotional support to adapt to the new instructional expectations
and pedagogical setting. Within interpersonal theory two universal dimensions are
positioned that explain all interpersonal interactions: warmth and competence (Fiske,
Cuddy, & Glick, 2007). In education these dimensions are currently denominated as
teacher control and affiliation, respectively referring to teacher leadership or classroom
management and teacher friendliness or cooperation in the classroom. The research
in this dissertation aims to measure children’s perceptions of both interpersonal
dimensions in the early grades of elementary school and its associations with children’s
achievement in one of the major subject domains, mathematics.

Interpersonal teacher behaviour
There is abundant evidence that child-teacher relationship quality is associated with
children’s learning outcomes (Roorda, Koomen, Spilt, & Oort, 2011). A supportive
child-teacher relationship has been found especially important for at-risk children
since they have more to gain (e.g., Hamre & Pianta, 2001). At the same time at-risk
children are inclined to develop poorer relationships with their teachers (Sabol &
Pianta, 2012). Current knowledge about interpersonal relationships in early primary
school is mainly based on the dyadic relationship between teacher and child, including
aspects of conflict, warmth, and support (Roorda et al., 2011). However, child learning
12

context. For example, teachers organizing and management skills and the ability to
keep children focused are also important for children’s achievement in school (NICHD
Early Child Care Research Network, 2002, 2005).
Focussing on teacher interpersonal behaviour in the classroom is therefore
necessary next to research on the dyadic teacher-child relationship. We posit that
quality of the interactions between teacher and children in the classroom can be
improved by providing teachers knowledge about teacher interpersonal behaviour
and the empirical links with student achievement. As described earlier, there is a shift
towards learning in a classroom context when children enter Grade 1. At the same
time they are faced with more demanding learning activities and skills. Especially,
current mathematics curricula require deeper communication and reasoning within
the classroom. Children are expected to actively contribute to their own knowledge
through the communication with both teacher and peers, which brings challenges in
terms of teacher interpersonal behaviour that need to be addressed.
Generally the classroom context includes two main factors: quality of instruction
and classroom management and the affective climate. Existing research shows that
observed classroom quality in terms of these instructional and social-emotional
interaction processes predicts children’s behavioural adaptation to the first grade
classroom environment and academic ability (Perry, Donohue, & Weinstein, 2007).
Several observation studies investigated the influence on mathematics of both
affective and control elements of the teacher behaviour within the classroom context
(e.g., Hamre & Pianta, 2005; Pianta et al., 2008; Stuhlman & Pianta, 2009). The current
dissertation extended previous research by adding children’s generalized perceptions
of teacher interpersonal behaviour and the direct associations with early grade
achievement.

1.2 DIFFERENTIATION BEYOND THE CLASSROOM CONTEXT
Over the past few decades, educational laws have been postulated with the goal
of providing education suited to children’s individual abilities and needs. The most
recent federal law in the Netherlands is known under the name of “passend onderwijs”
(tailored education, 2014). For example, comparable action plans around the Western
world are the “No child left behind act” (USA) and “Special educational needs law“
(UK). All these laws have in common that they demand high levels of individual
differentiation to children.
Differentiation refers to the process by which differences between children
are accommodated and is considered a key skill for all educational practitioners in
facilitating optimal learning opportunities to all children. However, attending to varying
individual needs and ability levels of students puts a high cognitive load on teachers,
13
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occurs within the context of the classroom, and is influenced by the quality of this
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which in turn interferes with overall teacher performance (Feldon, 2007). Regarding
the individual differences between children seems to be an extra challenge at the
start of formal school learning because of young children’s novice status and high
reliance on the teacher as an external regulating agent. The progress of low-achieving
children may be hampered because teachers are inclined to adapt their goals to the
performance level of at-risk or low-achieving children, which has a less stimulating
effect on their cognitive development (Luyten & Bruggencate, 2011). Yet, during their
school career children of 6-7 years of age are expected to learn (to read) by getting the

same instruction method and within the same amount of time and effort. Additional
help in the classroom is often group-based and rarely aims to accommodate individual
differences, thus waiting for the system to fail. Consequently, children who start their
school career with a disadvantage may not receive the support they need in order to
maximize their academic chances and the prevention of learning difficulties fails. Thus,
supporting teachers in providing the help at-risk children need is a relevant matter.

Fulfilling the educational needs of at-risk children
The difficult relation between classroom learning and the needs of at-risk children
can best be explained by using the model of direct instruction (Creemers, 1994).
This model consists of three parts. In the first part, the teacher instructs the whole
classroom. For example, introducing a new letter, the rehearsal of the letters that were
learned in the previous lessons, practicing the segmenting and blending of words,
and finally explaining the new exercises. Eventually, children are expected to work
independently, which is the final part of the direct instruction model. Before that, the
middle part of the direct instruction model involves guided practice or the interactive
instruction between teacher and child. Guided practice is the hinge to independent
working as it facilitates the use of metacognitive and self-regulatory processes (e.g.,
corrective feedback, positive affect, and on-task behavior) that are necessary for
successful learning. This part of the direct instruction model is particularly important
for the learning of at-risk children since it meets their need of individual instruction and

support, in addition to what is provided in the classroom. However, in practice such
intensive individual attention is difficult to achieve in a classroom setting. Teachers
have to divide their attention over all children and the supplementary practice that
at-risk children need within the classroom setting can only be provided in a group of
children. Within the classroom teachers can only spend very little time to individual
guidance, support, and feedback (e.g., Schonewille, 1993).
The start of formal reading instruction assumes that all children develop in the
same way and learn to read and spell within the designated period of time, while
individual differences in readiness and development fit best in a more dynamic model
(e.g., development focused education). It is clear that learning to read tends to become
14

systematic rehearsal and repetition of all the basic reading skills are necessary for
at-risk children to become proficient readers (Vernooy, 2007). This suggests that
interventions should be targeted at all the active ingredients of learning to read
fluently (i.e., dynamic model). According to the “continuüm van zorg” (i.e., multi-tier
model) there are four levels of educational care, with increasingly intensive levels of
instruction (see Figure 1.1; Struiksma, 2005). In the first level the standard reading
curriculum is provided to all children (Tier 1). Based on children’s progress to the
standard Grade 1 instruction, supplementary small-group instruction (Tier 2) is
provided to about 25% of the lowest achievers in the classroom. The first two levels of
the continuum or multi-tier model are thus highly dependent on the effective learning
time and quality of reading instruction in the classroom. When reading delays have
become more profound, individualized remediation (Tier 3) outside the classroom is
provided for at least half a year (to about 10-15% of the lowest achievers). Based
on the poor response to Tier 3 highly intensive individualized treatment is provided
outside the school (Tier 4). This is only reserved for the very few severe cases or the

IV
Dyslexia
Treatment
± 3-4%

III
Intensive individual
intervention
± 10-15%
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Targeted small group instruction
Lowest ± 25%

Proposed solution in this dissertation
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3-4% of children who are diagnosed with dyslexia (Tier 3/4).

I
Core instructional program
All childeren

Figure 1.1. Multi-tier model to educational care (“continuüm van zorg”; Struiksma, 2005)
Educational problem
We argue that the current educational problem is the remedial nature and
relatively short duration of the more intensive intervention methods. Reading fluency
is a complex process and takes a considerable amount of time, about one to three
years depending on the orthography. Children with an initial delay will not reach this
stage without additional practice of the active reading principles (Snowling & Hulme,
2014). As underlined earlier, in practice a substantial group (≈25%) of the children
15
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automatized with practice. With respect to the prevention of reading difficulties, the
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leave primary school with a reading delay. With the aim of prevention, we therefore
propose to fulfill the individual needs of at-risk children within a high quality reading
intervention program that includes the key ingredients outlined above: early onset,
prolonged duration, targeted content (active reading ingredients), and individual
guidance. In addition, it seems important to screen a larger group of at-risk children
(i.e., the lowest 25%). This leads us to a very crucial question: how can individual and
intensive support be provided to a relatively large group of children in the current
educational practice?
This brings the challenge of implementing a low threshold intervention (Tier 3
level) that works in practice in the everyday educational setting (see also the proposed
solution in Figure 1.1). Most targeted interventions to reading imply supplementary
instruction and practice provided by other professionals than the classroom teacher,
such as remedial teachers. The solution investigated in the current dissertation is the
use of non-professional tutors, such as parents, volunteers, and older primary school
students, in combination with a computerized intervention program. Deployment of
tutors without extensive educational training seem a feasible way to provide individual
and intensive attention to the learner. In particular, computer-supported programs
allow non-professionals to provide supplementary instruction and emotional support
adapted to the needs and difficulties of the child.

Prevention of reading failure
It is known from longitudinal studies that children with poor pre-literacy skill, including
letter knowledge and phonological awareness, are an initial risk for reading failure (e.g.,
de Jong & van der Leij, 2003), which sets a path for early identification and prevention.
In addition, familial reading problems is a risk factor because 30-40% of the children
from families with a dyslexic parent, develop dyslexia later on. Furthermore, literacy
problems in these children are long-lasting and there is no evidence of catching-up
(Snowling, Muter &, Carrol, 2007).
Previous studies examined the effects of reading interventions on later reading
skills either within groups of children with poor (pre-)literacy skills or in children from
families with a history of dyslexia. These studies have shown that training reading subskills or training part of the reading system is not enough to prevent reading failure
in high risk children. For example, Dutch intervention programs for kindergartners at
familial risk of dyslexia only resulted in better pre-literacy skills, but did not produce
transfer effects to reading in Grade 1 (Eleveld, 2005; van Otterloo & van der Leij,
2009; van Otterloo, van der Leij, & Henrichs, 2009). Even though stopping reading
failure is referred to as “no quick fix” in the literature (e.g., Compton, Miller, Elleman,
& Steacy, 2013), intervention studies that actually investigated prolonged training
programs provided to high risk children are rare. One of the multiple grade studies of
16

skill showed that continuing individualized intervention from Grade 1 to 3 resulted in
larger gains than only intervention in Grade 1. Response to instruction (RTI) research
has provided converging evidence that a large group of at-risk children remain in the
less intensive levels of intervention for too long and that a quarter of the children
does not respond when the intervention is provided in Grade 2 with high intensity.
For example, a quarter of the children with reading delays in the study of Vaughn et
al. (2003) who moved to individualized Tier 3 intervention did not reach the minimum
reading level after receiving 30 minutes of daily and individualized intervention. Similar
findings were found in a Dutch study with second graders (Struiksma et al., 2009).
We propose that early individualized interventions have to commence early, at
least for the highest risk children, without first moving through instructional levels
of lower-intensity within the model to educational care (see arrow Figure 1.1). To
further/promote successful prevention, in the current dissertation the intervention
met the following criteria: (1) was provided to at-risk children just before and during
the active reading period, (2) aimed to advance individualized intervention by means
of computerized instruction in combination with an human tutor, (3) was provided
to children with delayed pre-literacy skills (i.e., cognitive risk), including those with
an additional familial risk of dyslexia (i.e., double risk). Finally, the program allows a
thorough examination of the implementation as data are automatically filed in digital
logs.

Implementation
Reading interventions vary considerably in intensity across implementations (Denton,
2012; Gresham, MacMillan, Beebe-Frankenberger, & Bocian, 2000). Before statements
about the effects of intervention programs can be made, it’s important to rule out
implementation bias by investigating how well interventions were implemented (Ehri
et al., 2001; Gresham et al., 2000). Treatment fidelity, referring to the degree to which
treatments are implemented as intended, may be a particular concern when nonprofessionals serve as tutors, because they lack schooling and experience. To provide
a full image of which aspects of an intervention contribute to the effects and in order
to give specific directions for the successful implementation of (non-professional)
tutoring programs it seems important to include both quantitative and qualitative
aspects of the implementation and observations of the tutor interaction as well as the
behavior of the learner.
Reviewing reading intervention literature with a certain focus on treatment
fidelity , reveals that most of the studies concerned small group interventions delivered
by professionals, mainly teachers (e.g., Hatcher, Hulme, & Snowling, 2004; Lovett et
al., 2008; O’Shaughnessy & Swanson, 2000; Savage et al., 2010; Saine, Lerkkanen,
17
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McDonald Connor et al. (2013) who selected children on the basis of low initial reading
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Ahonen, Tolvanen, & Lyytinen, 2010, 2011; Simmons et al., 2013; Tressoldi, Vio, &
Lozzino, 2007; Vaughn et al., 2011). Current research shows that quantity in terms of
time, number of lessons, and program completion relates to the effectiveness of an
intervention. Evidence with respect to quality, in terms of tutor instructional support,
is less clear (e.g., van Otterloo, van der Leij, & Veldkamp, 2006). Furthermore, little
is known about the role of child behavior during the lessons. Compared to normal
developing peers, at-risk children have to put more effort in their work for successful
learning and at the same time they have an increased vulnerability for socialemotional problems, which challenges their task-oriented behavior and persistence.
Thus, next to the tutor, on-task behavior can be an important factor in the successful
implementation of interventions, which needs to be investigated as well.

Variation in response to intervention
In addition to providing insights into the successful characteristics of the
intervention on the group level, a detailed investigation of implementation and child
characteristics may shed light on the question why some children do not respond
to otherwise effective reading interventions (Griffiths & Stuart, 2013). Research
has provided converging evidence that, although intensive reading interventions
successfully improve the reading ability of children with a poor prognosis, intervention
effects vary on the individual level. Studies indicate that approximately 10 to 35%
of the participants still have inadequate reading skills after intensive intervention.
These children are qualified as non-responders or hard-to-teach children (Duff, 2008;
Struiksma et al., 2009).
Efforts have been made to unravel the reasons for unresponsiveness to
individualized interventions that are effective to most of the children (e.g., Greulich et
al., 2014; Niemi et al., 2011; Scheltinga, van der Leij, & Struiksma, 2010; Simmons et al.,
2014; Snowling, 2008; Vaughn, Denton, & Fletcher, 2010). These studies mainly focused
on children’s cognitive deficiencies (in pre-literary, general skill, co-occuring disorders),
but were relatively silent on the role of instruction and the individual trajectories of
development. In the current dissertation we aim to provide a more detailed answer
to the question why these children show poor responsiveness to interventions that
are effective on the group level. More data is need to obtain empirical evidence on
individual developmental trajectories, including reading skills that cover a substantial
period in time, as well as related subskills/cognitive deficits, attention, social-emotional
characteristics, and quantity and quality of the implementation.

1.3 OUTLINE OF THIS DISSERTATION
Chapter 2 of this dissertation focused on teacher interpersonal behaviour in Grade
1 and 2 classrooms. The total sample consisted of 828 children in 40 classes.
18

Western part of the Netherlands. Children’s perceptions of teacher interpersonal
behaviour in terms of teacher control and affiliation and the direct associations with
mathematics achievement were examined. For this purpose a questionnaire version
of the Questionnaire on Teacher Interaction (QTI); Wubbels, Créton, & Hooymayers,
1985) based on interpersonal theory was developed for children ages six to nine.
Mathematics achievement was measured two times and effects were controlled for
possible individual and class level characteristics, including the general achievement
of the class. Validity and reliability of the instrument were examined before the direct
associations between teacher interpersonal behavior and mathematics achievement
were investigated
The studies of Chapter 3 through 5 evaluated the implementation and
effectiveness of a computer assisted individualized intervention to reading, both on
the group level and the individual responsiveness. The intervention Bouw! (Build!) was
carried out at home by the parents in the second half of the final kindergarten year and
continued at school by volunteers and/or older students in Grade 1 through January
Grade 2. Instruction texts for the tutors were provided by the program (see Figure
1.2.). In total 158 children from a larger sample of 363 kindergartners were selected as
at-risk after formal pre-literacy assessments and followed in their reading and spelling
development throughout Grade 3. In Grade 4, data was once again gathered to find
out which of the participating children received a formal diagnosis of dyslexia based
upon the “Dutch protocol for dyslexia diagnosis and treatment”.

Figure 1.2. Example of tutor texts within the computer assisted program Bouw!
Note. - Black (actions of the tutor): “Now the other word is red”. Point to the word and say: Blue
(explicit instruction of the tutor): “But the word that we are going to read looks like this”.

19
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Participating schools were located in urban, suburban, and rural areas in the
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Schools of the participating children were located in (the area of) Amsterdam and
comprised Caucasian, mixed and ethnical minority populations. Quantitative and
qualitative methods are highlighted in Chapter 3 and 5. Chapter 4 is a randomized
controlled trial (RCT). Subsamples of the lager sample were used for the different
study purposes.
Chapter 3 investigated the quantitative and qualitative treatment fidelity in two
subsequent years of the intervention (kindergarten and Grade 1) to clarify whether
non-professional tutors can provide the intervention as advised and to investigate
which aspects of the intervention contribute to the effects. Quantity was measured
in terms of practice frequency and the number of completed main instruction lessons
and program parts. Quality was measured by means of observed child task-oriented
behavior and observed tutor instructional support (i.e., adaptive instruction and
emotional support). The third qualitative variable, level matching, referred to how well
the instruction level of the program was matched to the progress of the child and was
measured through information from the digital logs within the program. All children in
the study of Chapter 3 had poor pre-literacy skills before the start of the intervention.
Because examining the etiology of risk is necessary to research the prevention of
severe reading difficulties, Chapter 4 presents a randomized controlled trial (RCT) that
investigates whether the effects of the reading intervention depend on the children’s
risk profile: cognitive risk only (i.e., poor pre-literacy skills) or an additional familial risk
of severe reading difficulties/dyslexia. To make sure that both risk groups did not differ
because of their background, all children in the sample of Chapter 4 had Dutch as
first language at home (both parents spoke mainly Dutch, but additional languages
were allowed). Intervention and follow-up effects were measured in terms of different
outcomes measured in four school successive school years: reading development
(word decoding, word reading fluency, and text reading fluency), transfer outcomes
(pseudo word reading fluency, spelling, and academic self-concept), and the amount
of remedial teaching provided to both intervention and non-intervention children and
the number of children that received proffesional dyslexia treatment after receiving a
clincal diagnosis.
In Chapter 5, a multiple-case matching approach was used to investigate in
detail why some children fail to make progress in reading after the intensive targeted
intervention tested in the RCT study. The current study investigated individual
differences in trajectories of (pre-) reading development and how cognitive, socialemotional, and implementation factors impact on responsiveness to intervention,
by taking into account the risk-profiles of the intervention cases: children who did
not respond to the intervention (<10th percentile) and children who showed adequate
response to the intervention (≥25th percentile). Selected cases were individually
matched on the important cognitive/behavioral deficits and background factors
20

in (pre-) reading development. A detailed examination of individual variation in
response to intervention was provided by researching multiple potential variables
from the literature and the studies from Chapter 3 and 4. Rapid automatized naming
and phonological awareness were included as cognitive factors over time. Diverse
measures of the intervention quantity and quality were used to tease out the possible
implementation effects. Dyadic teacher-relationship quality and academic selfconcept represented the relevant social-emotional characteristics. Transfer outcomes
were spelling and pseudo word reading fluency. Additional outcome measures for the
individual cases were the provision of remedial teaching (just) after the intervention
in Grade 2 and the presence of a clinical dyslexia diagnosis in Grade 3-4 resulting in a
referral to proffesional dyslexia treatment.
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CHAPTER 2: TEACHER INTERPERSONAL BEHAVIOUR AND EARLY ACHIEVEMENT

Abstract
This study analyzed children’s generalized perceptions of teacher interpersonal
behavior in terms of two dimensions, control and affiliation, referring to the degree
of teacher leadership/management and teacher friendliness/cooperation in the
classroom, respectively. An adapted version of the Questionnaire on Teacher Interaction
was developed for children aged 6–9. The association between teacher interpersonal
behavior and mathematics achievement was investigated by analyzing data from 828
first and second graders in 40 classes across 24 primary schools in The Netherlands.
Results revealed the presence of the two interpersonal dimensions with acceptable
reliability. Multilevel regression analyses indicated that teacher control and affiliation
were positively associated with mathematics achievement, after controlling for midyear achievement. Control and affiliation each had a partially unique contribution.
A differential role of affiliation, but not of control, was found across classes. Our
results provided evidence that child perceptions of teacher’s control and affiliation are
important predictors of early academic achievement.

Zijlstra, H., Wubbels, T., Brekelmans, M., & Koomen, H. (2013). Child perceptions of
teacher interpersonal behavior and associations with mathematics achievement
in Dutch early grade classrooms. Elementary School Journal, 113(4), 517-540. doi:
10.1086/669618
24

It is widely acknowledged that the quality of teacher-child relationships in early
elementary school is associated with children’s learning and future achievement
(e.g., Burchinal, Peisner-Feinberg, Pianta, & Howes, 2002; Hamre & Pianta, 2001;
Roorda, Koomen, Spilt, & Oort, 2011; Wu, Hughes, & Kwok, 2010). Research suggests
that high levels of social and instructional support and teachers who adequately
manage children’s time and behavior can positively influence student engagement
and achievement in reading and mathematics (e.g., Curby, Rimm-Kaufman, & Ponitz,
2009; Hamre & Pianta, 2005; Ladd, Birch, & Buhs, 1999).
Up to now, teacher reports and observations have been the predominant data
sources in studies of teacher-child relationships (e.g., Burchinal et al., 2002; Hamre &
Pianta, 2001; Pianta et al., 2008; Pianta & Stuhlman, 2004; Thijs, Koomen, Roorda, &
ten Hagen, 2010). Although these data sources have produced an extensive amount
of knowledge about the role of social relational processes in early child achievement,
they cannot fully capture children’s own experience of their relationships with teachers
and how this experience predicts academic achievement (Li, Hughes, Kwok, & Hsu,
2011; Mantzicopoulos, 2005; Valiente, Lemery-Chalfant, Swanson, & Reiser, 2008).
There is some evidence that children’s perceptions of the teacher-child relationship
may predict unique variance in early school learning (Furrer & Skinner, 2003; Rey, Smith,
Yoon, Somers, & Barnett, 2007; Wu et al., 2010). Moreover, whereas observations are
time-consuming and therefore remain generally limited to a relatively small sample of
interactions, child perceptions of the teacher-child relationship are based on a large
amount of lessons. Thus, child reports can provide information about interaction
patterns over a longer period (Wubbels & Brekelmans, 2005).
There is evidence that reliable views can already be obtained from young
children. For example, Daniels, Kalkman, and McCombs (2001), who investigated
young children’s narratives about teacher practices, found that elementary school
children were able to distinguish between different relational aspects, such as teacher
assistance and stimulation across grades and classroom contexts. Another study
showed that children from the same classroom largely agreed about one of their
classroom peers having a conflictual relationship with their teacher (Li et al., 2011).
Previous research measuring child perceptions focused mainly on affective
aspects of the teacher-child relationship, such as emotional support (Li et al., 2011;
Rey et al., 2007) or relational closeness, intimacy, and conflict (Mantzicopoulos, 2005;
Wu et al., 2010). However, affective aspects of the relationship may not be sufficient to
describe the role of the relationship after the transition to the first grades of elementary
school, when learning and instruction become emphasized (Davis, 2003). Teachers’
organizing and leadership qualities (i.e., behavior and learning management, setting
clear expectations) are also considered important for young children’s classroom
25
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behavior and their ability to achieve in school (e.g., NICHD Early Child Care Research
Network, 2002, 2005). Therefore, this study aims to investigate both affiliative/
affective and control/management elements1 of the teacher-child relationship, as well
as the association with achievement in the first two grades of elementary school.

Mathematics instruction in early elementary school
Our particular interest was the association with mathematics in the first years of
elementary school. The mathematics curriculum for elementary school has changed
over the past two decades. In The Netherlands, these reforms are mainly based on the
didactic principles of RME: Realistic Mathematics Education (Freudenthal, 1991). Also
in other countries including the United States, mathematics has changed (National
Council of Teachers of Mathematics, 1989) from repeatedly practicing certain
numeracy skills (i.e., content-led approach) into curricula in which children are expected
to actively contribute to their own mathematical knowledge by explaining their
reasoning to others and communicating with both the teacher and their peers (Baxter,
Woodward, & Olson, 2001). These changes in the mathematics curriculum bring about
social challenges that need to be addressed. The quality of relationships between
children and teachers may therefore become an important aspect of mathematics
learning.
In addition, mathematics enrichment prior to first grade is low compared to
pre-literacy, and research indicates large individual differences in initial mathematics
skills. Mathematics instruction in the early grades has a highly cumulative nature and
a strong didactic component (Crosnoe et al., 2010). Emotional supportive interactions
may help children to face these challenges early on (e.g., Crosnoe et al., 2010; Pianta,
et al., 2008; Wu et al., 2010). At the same time, children’s lower self-regulatory skills
and novice status in the beginning of elementary school require teacher stimulation
and guidance to achieve sustained attention and on-task behavior during the learning
activities (Boekaerts, Pintrich, & Zeidner, 2000). Thus it seems that teachers’ dual roles
of providing affective support (affiliation) and managing the classroom (control) may
be an important predictor of young children’s response to mathematics activities, and
thus can have an additive value to children’s mathematics achievement.

Perspectives on child perceptions of the teacher-child Relationship
The vast majority of published research on the (early) teacher-child relationship is based
on attachment theory (e.g., Mantzicopoulos, 2005; Pianta, 1999) or social motivational
theory (e.g., Furrer & Skinner, 2003; Skinner, Wellborn, & Connell, 1990). For a recent
review of these two theories see Davis (2003). The current study is grounded in a
third theoretical perspective, interpersonal theory, that has been previously used in
relation to older students (see, for a review, Wubbels, Brekelmans, den Brok, & Van
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as complementary, sharing interest in teacher-child relationships but differing in the
elaborated conceptual framework (Verschueren & Koomen, 2012).
We chose to ground this study in interpersonal theory for three reasons: First, we
were more interested in the generalized perceptions of the teacher-child relationships
in classrooms (i.e., regarding the interrelationships between children and teacher) than
in the dyadic level that is the focus of the other two theories. Because interpersonal
theory regards the reciprocity of interactions, it fits the nature of mathematics
instruction containing high levels of communication (i.e., class discussions). Second,
using interpersonal theory (Horowitz & Strack, 2011), Wubbels and colleagues
developed a model to describe teacher-student relationships in classrooms that
integrates important constructs from the other two theories (e.g., Horowitz et al.,
2006), such as social-motivational processes (i.e., fulfilment of children’s psychological
needs and children’s attitudes and beliefs). Third, there are no studies that have used
interpersonal theory in early elementary school. All three reasons make it important to
extend research based on interpersonal theory to early grade school. The three points
will be discussed in more detail below.
A central principle in interpersonal theory is the system approach to
communication, which means that mutual relationships between teachers and
students can play a role at the same time. Over time these relationships are confirmed
and reconfirmed, resulting in the focus of our study: a stable pattern of generalized
perceptions about teacher interpersonal behaviors in the classroom (Wubbels et al.,
2006).
Interpersonal theory distinguishes two interpersonal dimensions, which
are considered primary to all interpersonal behaviors. These dimensions operate
universally, and different labels are used (Fiske et al., 2007). We prefer affiliation and
control. The affiliation dimension is driven by the motive for communion to fulfill the
need to belong and the desire for a social connection with others, which is also central
to attachment theory (Horowitz et al., 2006). The control dimension is driven by the
motive for agency, including motives for self-expression, perceived competence, and
autonomy, which are central to social-motivational theory (Horowitz et al., 2006).
In the case of teacher behavior, the affiliation dimension describes the degree
of interpersonal proximity and ranges from friendly and cooperative interactions
to hostility and opposition. Affiliation involves teacher involvement, cooperative
and friendly teacher behavior, and low levels of discordance. The control dimension
describes a continuum with high and low control on either extreme. Control involves
teacher actions that are aimed at promoting student productivity and attention,
including organizing and structuring a classroom, effective behavior management,
clear expectations, and opportunities for active student engagement.
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Tartwijk, 2006). The three perspectives do not exclude each other but can be viewed
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The focus on two interpersonal dimensions ranging from positive to negative
is different from the two other theories measuring constructs separately: warmth,
conflict, and dependency within attachment theory (e.g., Hamre & Pianta, 2001), and
involvement, autonomy/support, and structure/contingency within social motivational
theory (e.g., Furrer & Skinner, 2003).
Derived from the idea of effective classroom management, teacher interpersonal
behavior is seen as an important aspect of classroom learning in terms of effective
relationships between teacher and children (Wubbels et al., 2006). By ensuring that
children’s time, behavior, and attention are adequately managed, teachers may
optimize student learning, especially during whole-class discussion, which is the
predominant instruction format in the domain of mathematics.
Based on the model of interpersonal teacher behavior, the Questionnaire on
Teacher Interaction (QTI; Wubbels, Créton, & Hooymayers, 1985) was developed in The
Netherlands to measure generalized levels of student’s perceptions of teacher control
and affiliation in secondary education. Wubbels and Levy (1991) confirmed the crosscultural validity and usefulness of the instrument by comparing data from Dutch and
American classes. The instrument has been widely used, and research with the QTI
in secondary education has shown that the two interpersonal dimensions account
almost entirely (around 80%) for how students characterize teacher interpersonal
behavior (Wubbels et al., 2006). In addition, studies have revealed that secondary
education students in classes with relatively high levels of teacher control and affiliation
achieve better and have more positive attitudes than students in classes that perceive
their teacher as low on these dimensions (Wubbels & Brekelmans 2005; Den Brok,
Brekelmans & Wubbels, 2004).
Especially within the context of attachment theory, much research has been
carried out within early grade school (e.g., Mantzicopulos, 2005; Mantzicopoulos &
Neuharth-Pritchett, 2003; Spilt, Koomen, & Mantzicopoulos, 2010). To the best of our
knowledge, research with the QTI at the elementary school level is restricted to upper
elementary school students (Goh & Fraser, 1996, 1998, 2000; Kokkinos, Kyriakos, &
Davazoglou, 2009).
Given the lower self-regulatory skills of young children, the nature of mathematics
instruction (i.e., high levels of interaction during whole-class discussions), increased time
spent on mathematics, and the absence of research within early elementary school,
studying the two interpersonal dimensions in terms of generalized perceptions may
complement and add to the current knowledge about the teacher-child relationship in
early elementary school.

Teacher-child relationship and mathematics achievement
A small number of studies have assessed the role of early teacher-child relationship
28

et al., 2010; Hamre & Pianta, 2001; O’Connor & McCartney, 2007; Pianta, et al., 2008;
Ponitz, Rimm-Kaufman, Brock, & Nathanson, 2009; Wu et al., 2010). Studies using
teacher ratings of relationships with individual children report significant associations
with mathematics achievement. For example, Crosnoe et al. (2010) found that teacherreported conflict in first grade added to the prediction of instructional quality. Hamre
and Pianta (2001) studied the long-lasting influence of teacher-child relationship
quality and found that kindergartners with more conflictual or over-dependent
relationships had lower mathematics achievement throughout elementary school.
Observed teacher-child relationships associated with classroom quality have
increasingly been investigated in research using the Classroom Assessment Scoring
System (CLASS). The CLASS provides detailed information about interaction processes
in terms of classroom organization, instructional support, and emotional support (e.g.,
Curby, et al., 2009; Pianta et al., 2008; Stuhlman & Pianta, 2009). Studies using the
CLASS found that growth in mathematics achievement sometimes combined with
reading was positively associated with observer ratings of emotional support in early
elementary school (e.g., Hamre & Pianta, 2005; Pianta et al., 2008; Stuhlman & Pianta,
2009).
The significance of teacher control aspects within the domain of mathematics
seem less straightforward. For example, Curby et al. (2009) found that observer ratings
of classroom organization moderated the relationship between initial achievement
and mathematics growth in kindergarten and first grade. On the contrary, Ponitz et
al. (2009) observed that classroom organization did not predict gains in mathematics
achievement in first grade.
To date, only a few studies have investigated the association between child
perceptions of the teacher-child relationship and mathematics achievement in the
early grades (i.e., Mantzicopoulos, 2005; Mantzicopoulos & Neuharth-Pritchett, 2003;
Wu et al., 2010). Generally, these studies show that dyadic teacher-child relationships
that contain high degrees of closeness/support and especially low levels of conflict
are associated with higher mathematics achievement in the early grades. However,
this research focused primarily on the affective dimension of the dyadic relationship,
and results were not always consistent. Within a small sample of first-grade children,
Mantzicopoulos and Neuharth-Pritchett (2003) found that child-reported conflict,
but not warmth and autonomy, correlated negatively with the child’s knowledge
and understanding of number concepts at the end of grade 1. Wu et al. (2010)
indicated that third graders with a positive view of relatedness with one’s teacher
(i.e., low conflict) performed higher in the domain of mathematics than children with a
negative view. Although these findings provide some support for the view that child
perceptions of the teacher-child relationship can account for differences in children’s
29

CHAPTER 2: TEACHER INTERPERSONAL BEHAVIOUR AND EARLY ACHIEVEMENT

quality within the domain of mathematics in (early) elementary school (e.g., Crosnoe
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mathematics achievement in early elementary school, these results only address the
affective dimensions of the dyadic relationship.
In upper elementary school, children’s generalized perceptions of control/
leadership and friendly/cooperative teacher interpersonal behavior were positively
correlated with mathematics achievement (Goh & Fraser, 1998). Skinner et al. (1990),
on the contrary, did not find significant correlations with mathematics achievement
when older elementary school students reported about the dyadic relationship in
terms of contingency (i.e., clear and consistent guidelines provided by the teacher
to a student) and involvement. These results suggest that generalized perceptions
of control and affiliation may be important for mathematics learning. However, it is
unclear from previous work whether children’s generalized experiences of teacher
interpersonal behavior, in terms of affiliation and control, can serve as sources of
support for mathematics achievement in early elementary school.

Present Study
Until now, direct associations of young children’s generalized perceptions of the
teacher-child relationship with achievement have not been systematically investigated
using measures that cover both affective and control elements. This study examines
first- and second-grade children’s perceptions of teacher interpersonal behavior in
terms of control and affiliation in relation to mathematics achievement.
To be able to realize our main aim, the association between teacher interpersonal
behavior and children’s mathematics achievement, we needed an instrument to assess
young children’s perceptions of teacher interpersonal behavior. Therefore, the first aim
of our study was the attempt to develop an instrument that allows valid and reliable
measurement of child perceptions of the control and affiliation dimension in the first
two grades of elementary school. Currently research exists only in the early stages
of measuring perceptions of the teacher-child relationship in young children (e.g.,
Mantzicopoulos & Neuharth-Pritchett, 2003; Spilt et al., 2010). We expect that the
two dimensions account for unique variance but are moderately correlated. Empirical
support for this hypothesis comes from a previous review reporting that the two
dimensions are often positively and modestly correlated on the individual level but
remain distinct factors (Fiske et al., 2007).
Our main aim was to investigate the association between teacher interpersonal
behavior and children’s mathematics achievement after controlling for prior
achievement. More specifically, we hypothesized that children’s perceptions of both
teacher control and affiliation would be positively associated with mathematics
achievement at the end of the school year after controlling for mid-year achievement.
In addition, we expected that control and affiliation would be (partially) independent
predictors of mathematics achievement.
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reported to interact with the association between the teacher-child relationship and
academic achievement (Pianta, 2006; Roorda et al., 2011). Specifically, we wanted to
test the interaction between children’s individual perceptions of the two interpersonal
dimensions with class size, percentage of boys, average ability of the class, teacher
experience, and teaching days per week. To date, the differential role of the teacherchild relationship as reported by children has not been systematically investigated.
The significance of affiliation within the domain of early mathematics learning might
diminish with class size, because children in larger classes have to share the attention
of their teacher with many peers. Regarding gender, it is often argued that classrooms
with higher percentages of boys are vulnerable to higher levels of teacher-child conflict
(Pianta, 2006). Further, Ponitz, et al. (2009) found that boys in low-chaos classrooms
make greater gains in mathematics. Child perceptions of control and affiliation might
therefore be a protective factor in classes with more boys. Control and affiliation might
also be a more important predictor in low-achieving classes, considering the protective
role of classroom environmental factors in academically at-risk classrooms (see Hamre
& Pianta, 2005; Liew, Chen, & Hughes, 2009). Finally, teaching experience might play
a role as well, since the quality of teacher interpersonal behavior changes throughout
teaching career (Wubbels et al., 2006). Because expectations are grounded in studies
using teacher reports, observations, and secondary school students’ perceptions, the
interactions were tested on an exploratory basis.

2.2 METHOD
Participants
Forty classes (N = 828 first- and second-grade children) and their 40 teachers in
24 Dutch mainstream primary schools participated in the study. The schools were
located in urban, suburban, and rural areas in the western part of The Netherlands;
the majority of schools (60%) were in rural locations. The average age of the children
was 7.48 years (SD = 0.81). The entire sample consisted of 50.3% boys and 49.7% girls.
Just over half (57.7%) were in first grade.
The classes were sampled as a whole. They were not representative for the
inclusion of special needs students in regular classes. In terms of ethnicity, the majority
of the children (91.7%) were Caucasian. However, the number of ethnic minority
children per classroom varied strongly (as shown in Table 2.1).

31

CHAPTER 2: TEACHER INTERPERSONAL BEHAVIOUR AND EARLY ACHIEVEMENT

The final aim of our study was to examine the differential role of child-perceived
control and affiliation across classes, because teacher and classroom characteristics are

CHAPTER 2: TEACHER INTERPERSONAL BEHAVIOUR AND EARLY ACHIEVEMENT

Table 2.1. Descriptive Statistics for Child, Teacher and Class Characteristics
M

SD

Minimum

Maximum

Number of children

23.65

4.09

14.00

31.00

Boy-girl ratio (% of boys)

49.82

10.92

20.83

72.00

7.84

7.88

.00

32.14

Age (in years)a

38.70

11.20

22.00

62.00

Teaching experience (in years)

14.30

12.19

1.00

40.00

Teaching days (per week)

4.03

0.92

3.00

5.00

88.68

7.80

69.00

111.00

Class (grades 1 and 2):

Ethnic minorities (%)
Teacher:

Child:
Age (months)
a

Children’s age at the end of the first test period (mid-February).

Classes were included for this study if they contained at least 12 first- and/or
second-grade children. Of the 40 classes (class size: M = 24.23, SD = 4.02), 32 were
single-age and 8 were mixed-age classes, which is a common situation within Dutch
schools with a small amount of students across grade levels. The majority of the
mixed-age classes were second-grade children sharing their teacher and classroom
with either third- or first-grade children. In The Netherlands, first- and second-grade
classrooms have high amounts of basic skills instruction in mathematics in whole
groups and by individual seatwork. We included schools that worked according to this
instruction model (i.e., a more teacher-centered than learner-centered approach) since
this is widely used in Dutch education as well as in most other countries.
It is common in The Netherlands to have teachers with part-time jobs share
one class. Such classes were selected for inclusion if the teacher reported teaching
at least for three days per week. Within this study, 17 classes were taught by a single
full-time teacher. Of the part-time teachers, seven taught four days a week, and 16
taught three days a week. All but one teacher were Caucasian/Dutch; the one nonCaucasian teacher was Indonesian/Dutch. Of the entire sample, only two teachers
were male, which is consistent with the population of elementary school teachers
(Driessen, 2007). The ages of the teachers ranged from 22 to 62. The years of teaching
experience ranged from almost one year of experience to 40 years. Table 2.1 presents
the descriptive statistics for child, teacher, and class characteristics.
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All data were collected during the second half of the school year (January to June). The
items for the two different National mathematics tests (Arithmetic’s-Mathematics Test
Mid and End of grade 1 and 2: AMT-Mid and AMT-End) were read aloud to the children
(duration of each test: approximately 80 minutes distributed over two mornings).
Children were tested during the official testing periods advised by the Central Institute
for Test Development (CITO), which include the last two weeks of January or the first
week of February for the AMT-Mid and the month June for the AMT-End.
The data collection on child perceptions of teacher interpersonal behavior started
in the second week of March and ended in the first half of June. Almost 80% of the
classes were visited before June. The QTI-EP (Questionnaire on Teacher Interaction
Early Primary) was administered to individual children in a classroom setting by the
first author.
In classes with part-time teachers, children reported on the main teacher (i.e.,
who taught the class three or four times per week). Administration took place during
the morning or immediately after lunch break.

MEASURES
Mathematics achievement
National tests (the Arithmetics and Mathematics Test 2006: AMT) developed by the
CITO in The Netherlands were used to measure children’s mathematics achievement.
In Dutch elementary education, national testing of mathematics takes place at the
middle (AMT-Mid) and at the end of the school year (AMT-End). The dependent
variable in this study was individual mathematics achievement at the end of the
school year. Children’s mathematics achievement at the middle of the school year was
used to correct for individual differences in earlier achievement. We also calculated
the within-class deviation score, because children’s achievement may also depend on
their position compared to the average class ability (i.e., big-fish-little-pond effect
[BFLPE]).
In accordance with national testing practices, all children filled out two different
tests to assess their mathematics ability level at the two time points in the school year.
Mathematics testing on the first-grade level comprises knowledge and understanding
of number concepts to 20, addition and subtraction to 20, and applied problems.
Testing on the second-grade level comprises knowledge and understanding of
number concepts to 100, addition, subtraction, and multiplication to 100, and applied
problems.
To provide a clear indication of children’s mathematics achievement in this
study, we analyzed the ability scores instead of the raw test scores. Ability scores
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Procedures
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indicate a child’s achievement on the two tests in grade 1 or 2 by acknowledging the
item difficulties and the number of items on the tests (i.e., based on Item Response
Theory). Before advancing the analyses, the ability scores for the second graders were
transformed into first-grade ability scores using the conversion table provided by
CITO.

Child, teacher, and classroom characteristics
We collected children’s sex and age from the school administration. The teachers filled
in a questionnaire regarding the number of days per week that they taught the class
(0 = 3 days per week, and 1 = 4 or 5 days per week), class size, number of boys in the
classroom, and years of teaching experience.

Teacher interpersonal behavior
To measure children’s perceptions of their teacher ´ s interpersonal behavior, a Dutch
version of the Questionnaire on Teacher Interaction (QTI; see Wubbels et al., 1985;
Wubbels & Levy, 1991) was developed for children aged 6 to 9 years old: QTI Early
Primary (QTI-EP). The QTI version for the secondary school level comprises eight
subscales, which reflect combinations of the two dimensions (e.g., Wubbels et al.,
2006). In this study, the QTI-EP includes four subscales (High Control, Low Control,
Friendliness, and Opposition), because work on the upper elementary school level
showed that not all eight QTI subscales (e.g., Strict) could be reliably measured with
(older) elementary school students (Goh & Fraser, 1998, 2000; Kokkinos et al., 2009).
Also, the preliminary validity and reliability of the QTI-EP instrument, which we
piloted2 in 12 first- and second-grade classes, indicated the appropriateness of using
four subscales instead of eight3 to measure the two dimensions in early elementary
school. Furthermore, the two interpersonal dimensions are universally reported as
main interpersonal behaviors (Fiske et al., 2007), and previous research has primarily
focused on the two dimensions instead of separate subscales (Wubbels & Brekelmans,
2005). Therefore, we decided to measure only the extremes of each dimension (i.e.,
High versus Low Control and Friendliness versus Opposition).
The focus of the QTI Early Primary (QTI-EP) is the experiences of children
regarding their teacher’s interpersonal behavior in terms of Control (i.e., High
versus Low Control) and Affiliation (i.e., Friendliness versus Opposition). Guided by
the theoretical framework presented earlier, the 20 QTI-EP items were based on
descriptive statements reflecting typical experiences with teacher-child relationship
patterns in the classroom and addresses both child and teacher influences on the
relationship.
The Control dimension (10 items), as indexed by the subscales High and Low
Control, describes the amount of interpersonal influence in the classroom. Items
34

“Mrs. X explains things clearly”) and student attention (e.g., “Children pay attention to
Mrs. X”). Items measuring low Control include teacher submissiveness (e.g., “If Mrs. X
says we have to be quiet, the kids keep talking”) and classroom disorganization (e.g.,
“Children talk out of turn”). The Affiliation dimension (10 items) comprises the subscales
Friendliness and Opposition, and describes the amount of interpersonal proximity. A
teacher who ranks highly on Affiliation is friendly and cooperative, and shows low levels
of discordance. Typical items measuring Affiliation include “Mrs. X acts friendly toward
children” and “Mrs. X gets angry quickly,” referring to the subscales Friendliness and
Opposition, respectively. To create the Control and Affiliation dimension, we recoded
the Low Control items and the Opposition items (i.e., the opposite subscales).
Children rate the frequency of behaviors on a 5-point Likert scale (“occurs never,”
“occurs very little,” “occurs sometimes,” “occurs very often” or “occurs always”). The
response format in the child questionnaire was presented with the answer options in
the form of a traffic light (see App. A). For example, children chose the red light when
they thought that something “never occurred” and the green light when something
“always occurred.” Children could choose the red and orange simultaneously if they
thought that something happened “very little”. A complete list of items from the QTIEP and response format can also be found in Appendix A.
The QTI-EP administration procedures took young children’s information
processing skills into account and emphasized their comprehension skills over their
language production skills (Eder, 1990) through item formats that included descriptive
statements of typical experiences that are general in nature and do not include
specific occasions or examples. Children were first told that they were going to help
the test leader fill a page about their teacher in a book about teachers. After the
introduction, the teachers left the class alone with the test leader for 45 minutes. First,
children were asked to compare their own teacher to their former teacher in terms of
interpersonal behavior. Answers were discussed to make sure that children understand
the idea (i.e., to give differentiated answers about how they see their teacher). Next,
they were instructed how to fill in their questionnaire with one trial item that was
accompanied by pictograms on the blackboard (see App. A). During administration,
all items were read aloud to the children and expressed in a clear and direct manner,
with emphasis on the interpersonal aspect in the item (e.g., “Mrs. X gets angry”). Each
item was repeated for each alternative answer (e.g., “Mrs. X never gets angry”) so that
children could choose their answer when it was mentioned. Children could ask for help
at any time. Help consisted of repeating the item and reminding the child to choose
the answer that best reflected how much his or her teacher acts this way or how often
they perceived this type of teacher interpersonal or student behavior.
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measuring high Control relate to clear classroom routines and teacher clarity (e.g.,
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Data analysis
Construct and discriminant validity and reliability were assessed to explore the
psychometric qualities of the QTI-EP. Construct validity of the QTI-EP (N = 828) was
examined by performing multilevel confirmatory factor analysis using Mplus V5.2.
The Type = COMPLEX routine in MPlus was used to control for the dependency
among observations (i.e., children nested within classrooms). Following our theoretical
framework, we examined whether the two interpersonal dimensions were underlying
our data. This hypothesis was tested by fitting different multilevel Confirmatory
Factor Analysis (CFA) models to our data, a two-factor model (Control and Affiliation
are explained each by 10 items), and a hierarchical two-factor model, in which Control
is explained by the two subscales, High and Low Control, and Affiliation by the two
subscales, Friendliness and Opposition. We also tested two alternative models, a onefactor model and a four factor model. To evaluate and compare the model fit, we
performed chi square difference tests (two-tailed testing), investigated the TLI (the
Tucker-Lewis Index), CFI (Comparative Fit Index) and RMSEA (Root Mean Square Error
of Approximation) values, and inspected the standardized factor loading of individual
items. Threshold levels were set at .90 for the comparative fit indexes (TLI and CFI)
and .08 for the RMSEA. Finally, we evaluated the (sub)scale intercorrelations and the
internal consistency reliability coefficients of the (sub)scales.
We used multilevel regression analyses to investigate our main aim, the fixed
association of Control and Affiliation with mathematics achievement and the differential
association on mathematics achievement across classes (our final aim). Because there
are too few classes nested within schools to have variance on the school level, twolevel models were used in the analyses with teacher-class characteristics acting as
the highest level and child characteristics as the lowest level. Continuous predictors
were grand mean centered (i.e., sample mean), except for the class mean mathematics
deviation score (i.e., position of a child compared to the class average).
A number of multilevel regression models were fitted for the outcome measure
at the end of the school year (i.e., AMT-End):
1.

An intercept only model, to test the presence of a nested data structure (i.e.,

whether a significant amount of variance is located at the teacher-class level).
2.

A covariate model, to test the significance of the child, teacher, and classroom

variables reported earlier that were selected to control for the association between the
teacher-child relationship and mathematics achievement. Only significant variables
were retained in the subsequent models.
3.

A Control model to test the significance of Control on mathematics achievement.

4.

An Affiliation model to test the significance of Affiliation on mathematics

achievement.
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A Control and Affiliation model, in which Control and Affiliation were entered

together to test whether Control and Affiliation independently predict mathematics
achievement.
6.

A random slope model, in which the existence of random regression slopes

across classes for each interpersonal dimension was analyzed. In case of a random
association for Control or Affiliation on mathematics achievement, the cross-level
interaction with teacher and class variables were included separately and tested on an
exploratory basis.

2.3 RESULTS
This section reports (a) descriptive information about the mathematics tests scores at
the middle and end of the school year and children’s perceptions of teacher control and
affiliation, (b) results of the validity and reliability analyses for the QTI-EP, (c) results of
the multilevel regression analyses for the fixed associations of Control and Affiliation
with early mathematics achievement, and (d) results of the random associations across
classes, and the interactions with teacher and class characteristics.

Mathematics Achievement
Children’s mathematics ability scores are reported in Table 2.2 in relation to the
national norm population (i.e., achievement levels ranging from “very poor” to “good to
excellent”).
Table 2.2. Sample Mean and Standard Deviation, and Distribution of Children’s Ability
Scores in Terms of National Norm Achievement Level at the Middle and End of the
School Year for the Current Sample (n = 828)
AMT-Mid

Ability
Scoreb

Number
of
Children

Norm Achievement Levela

Ability
Scoreb

Sample mean
(standard deviation)

33.40
(14.73)

100%

42.77
(15.00)

100%

0–8

5%

0–17

5%

9–17

13%

18–25

7%

III (around intermediate)

18–27

17%

26–35

14%

IV (intermediate to above intermediate)

28–36

30%

36–45

26%

V (good to excellent)

37–81

35%

46–88

48%

I

(very poor)

II (poor)

a

Number
of
Children

AMT-End

Mathematics achievement in terms of the Dutch norm reference group.

b

Ability scores refer to

individual mathematics ability by acknowledging the item difficulties and level (grade 1 or 2).

37

CHAPTER 2: TEACHER INTERPERSONAL BEHAVIOUR AND EARLY ACHIEVEMENT

5.

CHAPTER 2: TEACHER INTERPERSONAL BEHAVIOUR AND EARLY ACHIEVEMENT

Nationally, 75% of Dutch children demonstrate achievement ranging from “around
intermediate” to “good to excellent” at the middle and end of the school year. The
majority of the children in the sample (82% in the middle of the school year and 88% at
the end) were also within the “around intermediate” to “good to excellent” range. The
overrepresentation of higher levels of achievement can be explained by the absence
of inclusive classrooms.
In this study, children’s mean mathematics ability score at the middle of the
school year was 33.40 (SD = 14.73), which reflects “intermediate to above intermediate.”
Children scored 9.5 points higher on average at the end of the school year
(M = 42.77; SD = 15.00), which also reflects “intermediate to above intermediate.” This
means that, on average, children improved their mathematics skills toward the end of
the school year but their level in terms of the norm population remained the same (e.g.,
around intermediate level during both national test moments).

Child perceptions of teacher interpersonal behavior
Children’s perceptions of their teacher’s interpersonal behavior was analyzed on the
basis of the two dimension scores, that is, Control (10 items) comprising the subscales
High and Low Control, and Affiliation (10 items) comprising the subscales Friendliness
and Opposition. For interpretational purposes, the scores for Control and Affiliation
were linearly transformed into scores ranging from 0.00 to 1.00 by adding individual
responses to the 10 items (0 = never, 1 = very little, 2 = sometimes, 3 = often, 4 =
always) for each dimension, and dividing this by 40. For example, a scale score of 0.50
is retrieved (20/40) when the child’s average response is “sometimes” (coded as 2).
Since we used a linear transformation (e.g., Tabachnick & Fidell, 2007), this would not
affect the results.
Higher scores reflect perceptions of higher affiliation or control. The means and
distribution of the QTI-EP scores for the current sample are reported in Table 2.3. In
our sample, the child perceptions of the teacher-child relationship reflected a diverse
range: Control scores ranged from 0.06 to 1.00, and Affiliation scores ranged from
0.09 to 1.00. Thus, not all teachers were sufficiently able to create positive learning
environments according to the children in this study. The average child perception was
somewhat higher for Affiliation (M = 0.74) than for Control (M = 0.70). The average class
perception comes close to the average child perception with a mean score of around
0.70 for both Affiliation and Control. Again the average perception was somewhat
higher for affiliation.
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Perceptions of the two Interpersonal Dimensions of the QTI-EP
Interpersonal Dimension

M

SD

Minimum

Maximum

Teacher Control

.70

.13

.06

1.00

Teacher Affiliation

.74

.14

.09

1.00

Teacher Control

.71

.08

.50

.84

Teacher Affiliation

.74

.10

.47

.89

Child (N = 828):

Class (N = 40):

Note. - Scale scores for Control and Affiliation ranged from 0.00 to 1.00 and represent
unstandardized scores.

Validity and reliability of the QTI-EP
Table 2.4 provides a summary of the chi-square values and fit indices for the models
tested with multilevel CFA. Given the normality of all items (i.e., skewedness < 2.0;
kurtosis < 3.0), no transformations were performed on the raw scores. The results
showed that the one-factor model fits the data poorly, which confirms that the QTIEP is not one dimensional. The results for the two different two-factor models revealed
that the hierarchical two-factor model fits the data better (Δχ2 (4) = 303.641, p < .001)
than the two-factor model, and the fit indices support good fit of the hierarchical
two-factor model (see Table 2.4).
Table 2.4. Fit Indices for the Models Tested With Multilevel Confirmatory Factor
Analysis for the 20 Items of the QTI-EP
Model

χ2

TLI

CFI

RMSEA

One-factor model

1952.550

.176

.198

.107

Two-factor model

582.121

.79

.81

.55

Hierarchical two-factor model

278.480

.94

.95

.03

Four-factor model

277.869

.95

.94

.03

Note. - CFI = Comparative Fit Index, TLI = Tucker-Lewis Index, RMSEA = Root Mean Square Error
of Approximation.

Finally, we fitted a four-factor model to our data to test whether this alternative
model would have a better fit. The four-factor model fitted the data not significantly
better than the hierarchical two factor model (Δχ2 (2) = 0.611, p = .26). In addition,
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the standardized factor loadings of the lower-order factors (.706 and .684 for High
and Low Control, and .768 and .881 for Friendliness and Opposition) on the two main
dimensions in the hierarchical two-factor model indicate relatively high construct
validity.
According to our theoretical framework, the two interpersonal dimensions
should be seen as two distinct constructs. In terms of discriminant validity, a rule of
thumb is that the correlation should be below .70 (Kline, 2005) or, following a stricter
approach, below .50. Our results show that Control and Affiliation are correlated,
but only modestly (r = .36). Thus, in this study the two interpersonal dimensions
have a considerable amount of unique variance and can be studied as two distinct
constructs. The more adjacent subscales correlated moderately, with r = .31 for the
positive subscales Friendliness and High Control, and r = .33 for the negative subscales
Opposition and Low Control, which is consistent with the interpersonal theoretical
approach (e.g., Goh & Fraser, 1998, 2000).
The two interpersonal dimensions of the QTI-EP have sufficient or good reliability
on the child and class level, with internal consistency reliability coefficients of α = .82
(child) and α = .92 (class) for Affiliation, and α = .71 (child) and α = .86 (class) for Control.
The four subscales of the QTI-EP have sufficient reliability on the child level and good
reliability on the class level, with α = .75 (child) and α = .89 (class) for Opposition, α
= .71 (child) and α = .92 (class) for Low Control, α = .70 (child) and α = .87 (class) for
Friendliness, and for the subscale High Control (α = .80; class) the individual reliability
(α = .66) is somewhat lower (i.e., fair reliability).

Associations with mathematics achievement
Table 2.5 reports the regression coefficients and variance distributions for the
multilevel regression analyses, and summarizes the steps taken toward the model in
which the fixed associations of Control and Affiliation with mathematics achievement
were tested along with the independent contributions of Control and Affiliation.

Differences in mathematics achievement between children and classes
The two-level model fit the data better than the one-level model, (Δχ2 (1) = 35.244,
p < .001), which confirms our expectation that regression models with two levels (i.e.,
allowing variance in the outcome variable on both the child level and teacher-class
level) should be used. The intraclass correlation was calculated from the intercept-only
two-level model, showing that a relatively moderate amount of the variance (9.1%) in
children’s mathematics achievement is related to differences between classes.
As expected, children’s mathematics achievement at the middle of the school
year (i.e., AMT-Mid) was a significant predictor of children’s mathematics achievement
at the end of the school year (z = 34.435, p < .001). The other covariates at the child
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achievement at the end of the school year.
Only the significant child-level predictor of children’s AMT-Mid score was retained in the subsequent models. The amount of variance explained by children’s
AMT-Mid score on the two levels comes close, with R2 = .613 for the child and R2 =
.629 for the teacher-class level. These findings mean that children’s mid-year achievement score explains around 60% of the variance within classes and between classes
in mathematics achievement at the end of the school year.

Associations of Control and Affiliation with mathematics achievement
The results concerning our second aim, the fixed associations of Control and Affiliation
with mathematics achievement separately, revealed that after controlling for children’s
mid-year achievement, children’s perceptions of both interpersonal dimensions
were significantly associated with their mathematics achievement at the end of the
school year (Control model: z = 5.799, p < .001; Affiliation model: z = 5.605, p < .001).
Regarding the standardized regression coefficients for Control ß = .134 4) and Affiliation
(ß = .132), it can be concluded that Control is slightly a stronger predictor than Affiliation.
Children’s mathematics achievement at the end of the school year (AMTEnd) increases by approximately 2.0 points5 with each standard deviation increase
in Control or Affiliation. Taken into account that, on average, children’s AMT ability
score increases 9.5 points, a 2.0 point difference in gain is interpreted as meaningful.
When controlling for mid-year achievement, another 4% of the variance in children’s
individual mathematics achievement is explained by the Control dimension, and
Affiliation explained 3%.
To test whether Affiliation and Control share variance in their prediction of
mathematics achievement, we regressed both interpersonal dimensions on the
outcome variable (i.e., Control and Affiliation model). The results for the Control and
Affiliation model that included both dimensions simultaneously show that both
dimensions remain significantly associated with children’s mathematics achievement
at the end of the school year (Control: z = 3.808, p < .001; Affiliation: z = 3.967, p <
.001). After controlling for mid-year achievement (61% of the individual variance),
the Control and Affiliation model explained around 5% of the variance in children’s
individual mathematics achievement at the end of the school year. Thus, leaving about
34% of the individual variance in mathematics achievement unexplained. Comparing
this result to the explained variance of Affiliation and Control separately, we conclude
that Control and Affiliation are partially independent predictors of mathematics
achievement.
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and the teacher-class level did not significantly predict children’s mathematics
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-

6.905

10.435

.880

SE

73.789

5.810.963

7.616

80.240

.792

42.896

(2)

2.632

4.121

.023***

.542

SE

Covariate Model
Estimate

116.359

5.694.604

9.695

74.889

15.455

.796

43.022

(2)

3.045

3.896

2.665***

.022***

.584

SE

Control Model
Estimate

84.284

5.726.679

8.191

77.108

14.194

.792

42.914

(2)

2.714

3.980

2.532***

.022***

.553

SE

Affiliation Model
Estimate

178.902

5.632.061

9.694

73.680

10.810

10.943

.797

43.027

(3)

3.039

3.825

2.725***

2.874***

.022***

.583

SE

Control and Affiliation
Estimate

89.317

5.721.646

129.426

5.647

75.880

14.323

.788

42.845

Estimate

(2)

84.659

2.331

3.987

3.126***

.022***

.509

SE

Random Slope Affiliation

Child perceptions of teacher control and affiliation.

The teacher-class covariates were not significant.

b

c

***p < .001

Mathematics achievement at the middle of the school year.

a

their standard errors. Estimates are the unstandardized regression coefficients.

Note. - The significances behind estimates are from Wald tests; the deviance is χ2 distributed; random parameters are variance components and

Δ deviance (df)

-2*log(like)

6.548.853

20.442

Slope effects

203.166

Class-teacher

42.866

Child

Variance:

Class-teacherc:

Affiliationb

Controlb

AMT-Mida

Child:

Intercept

Estimate

Intercept Only

Table 2.5. Summaries of all Multilevel Regression Models for Mathematics Achievement at the end of Grade 1 and 2 (N = 828) with
Fixed and Random Slopes.
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We tested for each interpersonal dimension separately whether the model with
a random regression slope was significantly better than the model with the fixed
regression slope. The decrease in deviance revealed a significant result for the model
with the random slope for Affiliation (Δχ2 (1) = 5.033, p = .03), but not for Control (Δχ2
(1) = 0.100, p = .46).
We tested whether the differential association between child-perceived
Affiliation and mathematics achievement across classes could be explained by the
interaction with one of the teacher-class variables selected for this study. Our results
indicated that the differential role of Affiliation in early-grade learning cannot be
explained by the teacher-class variables selected for this study: class size (z = 1.181,
p = .11), percentage of boys (z = 0.348, p = .36), average class ability (z = 0.640, p =
.26), the number of days a teacher taught the class per week (z = 0.218, p = .41), or by
teacher experience (z = 0.323, p = .37).

2.4 DISCUSSION
In this study, the teacher-child relationship was analyzed through the lens of
interpersonal theory (Wubbels et al., 1985; Wubbels & Levy, 1991). We examined
teacher interpersonal behavior, as experienced by children, in relation to mathematics
achievement in the first two grades of elementary school. For this purpose we measured
children’s generalized perceptions of teacher interpersonal behavior in terms of the
two dimensions, Control and Affiliation, respectively the degree of teacher leadership
and management and the degree of friendliness and cooperation. Our study differs
from previous research in that it tried to capture two basic dimensions of teacher
interpersonal behavior that cover both affective and management aspects of the
relationship and by focusing on teachers’ behavior toward the class as a whole instead
of the dyadic level. We analyzed the association with mathematics achievement
because mathematics instruction contains high levels of teacher-child interactions
and much time is devoted to whole-class discussions and joint problem solving.

Measuring young children’s perceptions of teacher interpersonal behavior
To investigate our main aim, the association between children’s perceptions of teacher
interpersonal behavior and mathematics achievement, we designed an instrument for
early elementary school (QTI-EP), based on the widely used QTI (Wubbels et al., 1985;
Wubbels & Levy, 1991). Validation of a primary school version of the QTI is restricted
to upper elementary school (Goh & Fraser, 1996, 1998, 2000). This study was a first
attempt to produce a QTI instrument for the early primary school level.
The findings revealed preliminary evidence for the presence of the two
interpersonal dimensions: Control, as indexed by the two lower order concepts high
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Differential associations across classes
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versus low teacher control, and Affiliation, as indexed by friendliness versus opposition.
The results showed that the two interpersonal dimensions were moderately and
positively correlated, but not so high that they could not be interpreted as separate
dimensions. This finding is consistent with a recent review reporting that when a person
is perceived as high on one dimension, this person is assumed to be relatively high on
the other dimension (Fiske et al., 2007). The QTI-EP subscale correlations satisfied the
idea that in a well-managed classroom (i.e., high control) there is less disorganization and
rule violation and children will also report higher levels of cooperation and friendliness
and low levels of opposition. Our results showed that both Affiliation and Control had
sufficient internal consistency when reported by children in the early grades.
Overall these findings provide initial support for the credibility of the perceptions
and preliminary evidence for the psychometric qualities of the QTI-EP. Although the
present study involved quantitative methods, the qualitative methods used in the pilot
study (i.e., think-aloud procedures) are considered as important for evaluation of the
items and the appropriateness of the response format and administration procedures.

Teacher interpersonal behavior and early mathematics achievement
Results confirmed the hypothesis regarding our main aim, that both positive
experiences of Control and Affiliation predicted children’s mathematics achievement at
the end of the school year after controlling for mid-year mathematics achievement. The
more children perceived their teacher as friendly and cooperative rather than hostile
and discordant, and as someone who provides clear expectations and is capable of
managing the classroom and optimizing student attention, the more children learned
in the domain of mathematics in the early grades of elementary school.
Our results support the idea that both perceived teacher control and affiliation
may determine whether certain teacher efforts have a positive or negative influence
on learning (Daniels & Perry, 2003). In light of the hypothesis that there is more to gain
for academically at-risk children if they have positive relationships with their teacher
(Hamre & Pianta, 2001) and the fact that the classes in our study contained mainly
normal to high-achieving children, the direct association between child-perceived
affiliation and mathematics achievement can be considered relevant.
As far as we know, previous studies do not provide evidence for the predictive role
of child-perceived control in early-child learning. In our study, the Control dimension
predicted even slightly more variance in mathematics achievement than Affiliation.
This is an interesting result, as previous work indicates that results for control aspects
have been less consistent (e.g., Ponitz et al., 2009; Skinner et al., 1990) than for
affective aspects (Roorda et al., 2011). Probably younger children are somewhat more
influenced by teacher actions reflecting clear instructions and classroom management
because of children’s low developed self-regulatory skills (Furrer & Skinner, 2003).
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clearly expressing their expectations and ensuring that children’s behavior, time, and
attention are well managed make more progress in the domain of mathematics.
Another important finding of our study was that the two interpersonal
dimensions explained partially unique variance in mathematics achievement,
which implies that Control and Affiliation each have an additive value to children’s
mathematics achievement. Taken together, these results suggest that positive
perceptions about both interpersonal dimensions can have a cumulative influence on
children’s achievement. This is an important result because first academic experiences
will determine future achievement (Boekaerts et al., 2000).

Differences in the role of teacher interpersonal behavior between classes
The final goal of our study was to examine the differential role of Control and Affiliation
across classes. Although evaluations of effectiveness are mostly guided by a generic
model, one cannot deny differential effects across groups of students or classes
(Kyriakides & Creemers, 2008). In this study, the differential role of teacher interpersonal
behavior was tested on an exploratory basis. The results revealed a differential
association with mathematics achievement for Affiliation, but not for Control, across
classes. We conclude that children’s experience of affiliation in mathematics learning
is more important in some classes than in others, whereas perceived teacher control
seems to be equally important across all classes.
Probably, the absence of a differential role for Control across classes reflects a
more general role of teacher control in learning. Teachers who are perceived as good
classroom managers may also be efficient instructors, because they regulate young
children’s learning. For example, on-task behavior is higher in classrooms with teachers
who are efficiently organizing the classroom and managing behavior (NICHD Early Child
Care Research Network, 2002) and early mathematics learning (Curby et al, 2009).
Interactions with teacher-class characteristics are not systematically investigated in
previous studies measuring the teacher-child relationship.
A recent meta-analysis (see Roorda et al., 2011) provides evidence for the
moderating role of structural teacher and student characteristics. Although the classes
in our study varied in size, boy-to-girl ratio, teacher experience and part-time versus
full-time teachers, the differential role of Affiliation across classes could not be explained
by one of these variables.
Previous research has not reported on the differential association between
academic achievement and children’s perceptions of affiliation across classes. The
outcomes of this study, therefore should be seen as an attempt to inform future
investigations of the differential role children’s perceptions about the teacher-child
relationship may play in academic growth across classes.
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Overall, our findings add to the current knowledge that children who see teachers as
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Limitations
The results of this study need to be interpreted in the context of some limitations. One
limitation is the correlational nature of this study, which limits making causal inferences.
We controlled for children’s mid-year achievement (i.e., the first national mathematics
test moment in the school year) instead of achievement at the start of the school year.
Therefore, our results can only provide initial support for the direction of the association
between child perceptions of teacher interpersonal behavior and mathematics
achievement. Future research should aim to include more longitudinal data in order to
investigate the effect of teacher interpersonal behavior. For example, Wu et al. (2010)
found that children’s perceptions of high teacher support and low conflict were positively
associated with children’s mathematics growth in the subsequent years. Another
limitation is that our research does not provide evidence concerning the generalizability
and the convergent validity of the QTI-EP (i.e., the degree to which a measure is similar
to theoretically related measures; Li et al., 2011; Messick, 1995).

Implications
The results of this study could have important implications for teachers interested
in how their interpersonal behavior can optimize learning. For example, interpersonal
theory can offer clear suggestions for intervening in negative relationship patterns
by providing additional insights into what is occurring in the classroom according to
children. Interpersonal theory can add teachers’ dual roles of stimulating learning
through cooperative behaviour and being a classroom manager who regulates young
children’s attention and on-task behaviour. Additional research is needed, however, to
confirm that high control and high affiliation are necessary to optimize student learning
in early elementary school and to extend the findings to other domains (motivation or
reading/language outcomes).
It is also necessary to look into mechanisms involved in the development of
children’s perceptions about their teacher’s interpersonal behavior. This way we can
better understand the connection with teaching and how these perceptions affect
classroom achievement. For example, it seems highly relevant to extend our research
to other groups of children (i.e., academically at-risk and ethnic minority children) and
over time (i.e., following children with different teachers). Attention could particularly
be given to cultural factors in children’s expectations about the nature of teacher
interpersonal behavior and how this relates to their learning. Differences between
groups from different cultures in perceiving the dyadic teacher-child relationships
have been reported (Wu et al., 2010).
Another future direction stemming from our research would be the classroom
effects, which seem to matter differently for Affiliation but the same for Control across
classes. It would be interesting to look more systematically at the role of different
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teacher interpersonal behavior in learning. Given this study’s additional contributions,
continuing its line of research is critical to better understanding children’s relational
experiences in early elementary classrooms.
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teacher and classroom factors interacting with the role of children’s perceptions of
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Notes
1. In this research, teacher control is not indicative of punitive control or strictness. The Control
dimension is compatible with contingency (i.e., clear teacher feedback and expectations) in social
motivational theory.
2. Suitability (i.e., evaluation of the data collection procedures and normal distribution of item
responses) and preliminary validity and reliability (i.e., factor analyses and subscale intercorrelation) of the QTI-EP was examined by piloting a 43-item version (N = 12 first- and second-grade
classes). To gain further insight into the processes underlying the responses and item comprehensibility and clarity, (i.e., substantive aspect of construct validity; Messick, 1995) 16 first-grade
children of mixed ability were interviewed via a think-aloud procedure.
3. An important assumption of interpersonal theory is that opposite QTI subscales (e.g., Friendly
and Dissatisfied/Admonishing) correlate most negatively with each other and that more adjacent interpersonal behaviors (e.g., Friendly and Understanding) are positively correlated (e.g.,
Goh & Fraser, 1998). In our pilot study, this assumption was met, except for the adjacent subscales Understanding and Student Freedom/Responsibility (i.e., correlated poorly), and the subscale Strict turned out to have low substantive construct validity (i.e., young children interpreted
strict teacher behavior as either wrong or justified during the think-aloud procedures).
4. The standardized coefficients can be calculated by using the following formulae: (unstandardized coefficient) × (standard deviation predictor) / standard deviation outcome variable (Hox,
2002). The standard deviations are 15.00 for the mathematics outcome variable, 14.73 for the
covariate mid-year achievement, 0.13 for Control, and 0.14 for Affiliation.
5. The observed range of both interpersonal dimensions (Control and Affiliation) is almost 1.00.
With a B-coefficient of 14.194 for Affiliation and an SD of .10 and a B-coefficient of 15.455 for
Control (SD = 0.14), we used the following calculations: (1.00/0.13) = 7.69 units; (14.19/7.69) =
1.85 points increase in mathematics with 1SD increase in Affiliation, and (1.00/0.14) = 7.14 units;
(15.45/7.14) = 2.16 points increase in mathematics with 1SD increase in Control.
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Effects of quantitative and qualitative
treatment fidelity of an individualized
computer-supported early reading
intervention delivered by
non-professional tutors

CHAPTER 3: TREATMENT FIDELITY AND NON-PROFESSIONAL TUTORING

Abstract
This study investigated the effects of treatment fidelity, both quantitative (training
time and lesson/program completion) and qualitative (level matching procedures,
tutor support, and children’s task orientation) on the outcome of an individualized
computer-supported reading intervention provided by non-professional tutors (i.e.,
parents and volunteers). Thirty two children at risk of reading failure (14 Dutch schools)
and their tutor participated in Kindergarten and Grade 1. Results indicated that 87%
of the tutors were able to provide sufficient to high levels of support, 70% used
adequate level matching procedures, and average quantitative treatment fidelity was
67%. Nearly all children showed sufficient to very high task orientation during the
lessons. Stepwise regression analyses showed that quantitative treatment fidelity and
child task orientation predicted reading outcomes in Kindergarten, after the Summer
break, and in Grade 1. Quantitative treatment fidelity was the strongest predictor at
the first two measurements, and child task orientation in Grade 1.

Zijlstra, H., Koomen, H., Regtvoort, A., & van der Leij, A. (2014). Effects of quantitative
and qualitative treatment fidelity of an individualized computer-supported early
reading intervention delivered by non-professional tutors. Learning and Individual
Differences, 33, 55-62. doi. 10.1016/j.lindif.2014.04.004
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Children with reading difficulties experience great difficulty in education because they
are limited in the use of written information. About a quarter of the students read
below basic levels when they leave primary school (National Center for Education
Statistics, 2011). It has been suggested that efforts should be made to prevent delays
in reading by providing targeted support as early as possible, i.e. when the children
are in the initial stages of learning how to read (National Reading Panel, 2000).
The present study addresses the question whether that can be accomplished in a
treatment-integrative and cost-effective way.
Early interventions are most effective when instruction focuses on the explicit
and systematic training of phonological awareness and letter knowledge, followed by
practice of the basic reading skills (Ehri et al., 2001). Moreover, instruction has to be
adapted to the individual needs of children at risk of reading failure, the instructional
period should be long and the practice intensive (McDonald Connor et al., 2013). It is
evident that, to fulfill these needs, computer-assisted programs are an effective tool
(Blok, Oostdam, Otter, & Overmaat, 2002), more effective than individualized remedial
teaching (Saine, Lerkkanen, Ahonen, Tolvanen, & Lyytinen, 2011), and cost-effective
(e.g. Lynch, Fawcett, & Nicolson, 2000). At risk children also need social-emotional
feedback and reinforcement. A human tutor is better suited to provide this support
than a computer program (Azevedo, Moos, Greene, Winters, Cromley, 2008). To cope
with the problem that inclusion of professional teachers consumes a considerable
amount of resources, non-professional tutors such as parents or volunteers offer an
alternative (e.g. Al Otaiba, Schatschneider, & Silverman, 2005; Vadasy, Sanders, &
Peyton, 2005), in particular when combined with a computer program (Regtvoort,
Zijlstra, & van der Leij, 2013). On the other hand, it has been suggested that treatment
fidelity, the degree to which treatments are implemented as intended, are a particular
concern when non-professionals serve as tutors, because they lack schooling and
experience (Elbaum, Vaughn, Hughes, & Moody, 2000).

Treatment fidelity in reading intervention research
There are three ways to examine treatment fidelity (TF): (1) describing how TF is checked
and/or promoted, (2) measuring TF, i.e. reporting the actual level of TF by means of
numerical data to make statements about how well interventions were implemented,
and/or (3) investigating the contribution of TF to intervention outcomes (Gresham,
MacMillan, Beebe-Frankenberger, & Bocian, 2000). Although the importance of
investigating TF is widely accepted, only about 20% of studies focusing on learning
disabilities included TF of some sort (Gresham, 2009). Most recently published studies
described or measured TF, but only five actually investigated it. For example, Al Otaiba
et al. (2005) showed that children made significantly greater improvements when they
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practiced four times instead of two times per week with their community tutor. Van
Otterloo et al. (2006) who used parents as tutors found that quantity was significantly
related to the outcomes in Kindergarten. Tutor-child interaction quality added only to
the prediction when children’s pre-test scores were not included as control variable.
Wolgemuth et al. (2011) found that instruction quality of the teacher using a computerized
program was significantly related to phonological awareness in Kindergarten (two other
examples can be found in Hatcher, Hulme, & Snowling, 2004, and Vadasy et al., 2005).

Measurement of treatment fidelity
In recent studies, quantitative treatment fidelity was measured by means of exposure/
training time, including number of weeks (e.g. Vadasy et al., 2005), or by adherence/
program completion (e.g., van Otterloo & van der Leij, 2006). With regard to qualitative
treatment fidelity, three measures are important: level matching/differentiation, tutor
instruction/support quality, and child task orientation. Matching the difficulty of what
is taught to the mastery level of the learner contributes to the intervention outcome
(Hatcher et al., 2004; Simmons et al., 2013). Instruction/support quality during the
lessons indicates TF across interventions (Schulte, Easton, & Parker, 2009). It is also
evident that children who show higher levels of task-oriented behavior (i.e., put effort
in their work and show persistence) learn more (Pintrich & Schunk, 2002).

The present study
A necessary condition for a study investigating treatment fidelity is an intervention
program that has proven its efficacy. In a previous study (Regtvoort et al., 2013), we
showed that children at-risk of reading failure who had finished a computer-assisted
program delivered by non-professional tutors in Grade 1 and 2 outperformed untrained
controls on all reading measures and maintained their benefit one year after finishing
the program. It was concluded that this program (Bouw!, see Method) served as a (cost-)
effective supplement to the classroom practice for beginning at-risk readers. However,
it was also evident that efficacy depended on finishing the program. We decided to
investigate in more detail, which aspects of treatment fidelity contributed to the
outcome of the intervention , by providing an in-depth study of the experimental group.
Using the same program, non-professional tutors (parents, volunteers and older
pupils) delivered one-to-one reading instruction. It was investigated to what extent
different aspects of treatment fidelity in Kindergarten and Grade 1 contributed to
children’s reading outcomes at three time points of the intervention: at the end of
Kindergarten, after the summer break in Grade 1, and at the end of Grade 1. In addition
to quantitative aspects (frequency and completion of the program), the focus was on
three qualitative indicators (level matching procedures, tutor support and children’s task
orientation).
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Design
Table 3.1 shows occasions of test administration and the two phases of intervention.
Children were individually tested by trained graduate students at school. The
intervention in Kindergarten was carried out at home by the parents.
Table 3.1. Occasions of Test Administration and Periods of Intervention
Kindergarten
Pre-test/
selection

Intervention

December

FebruaryJune K

Grade 1
Post-test 1

Post-test 2

June

October

x

x

Intervention
NovemberJune

Post-test

June

Selection variables
Productive letter knowledge

x

Receptive letter knowledge

x

Phonological awareness

x

Outcome variables
Reading subskills
Reading fluency

x

Independent variables
Quantitative treatment fidelity

x

x

Qualitative treatment fidelity

x

x

There was no necessity to tune the intervention activities with what was done at
school because initial reading skills (i.e., letters, word segmentation and blending)
are not formally taught in Dutch Kindergarten. The period was relatively short – 18
weeks (starting Mid-February) of the last Kindergarten year – to prevent overload in
the home situation. A month after the summer break (six weeks starting in July) the
intervention was continued in October of Grade 1, covering most of the school year (28
weeks). In Grade 1 it was carried out at school by non-professionals as supplementary
practice to the reading instruction in the classroom.

Participants
After pre-selection by their teachers (N = 363), 142 children qualified as at-risk on the
basis of test performance on phonological awareness at or below the 37th percentile
and/or letter knowledge at least one standard deviation (SD) below the mean of the
normative sample. The children were randomly assigned to the control (N = 72) or
intervention condition (N = 70) within each school and classroom.
We selected 38 intervention children to participate in the in-depth study of
treatment fidelity (TF). Three parents did not give permission for participation and
three parents did not respond. On average, the participating 32 children (5.7 years old
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at selection) could read only three letters (Table 3.2). Their phonological awareness
was slightly above the 20th percentile and around 85% scored low on both selection
measures. Non-verbal IQ and receptive vocabulary represented average ability.
Children’s ethnic background was: 50% Dutch, 20% Surinamese/Dutch, 15% African,
12% Turkish/Moroccan, 3% Other. Around a quarter of the children had a second
language background, but only a few parents spoke another language than Dutch as
first language.
In Kindergarten, 26 children practiced with one of their parents at home (4
fathers). The other six practiced with a volunteering adult at school because neither
of the parents had time to practice. Of the Kindergarten tutors 47% finished a college
or university degree, about 35% lower vocal education, and 18% high school; very few
only finished primary school.
In Grade 1 two children stopped with the intervention because of good reading
achievement. In Grade 1, 75% of the children had the same tutor all year. The remaining
25% worked occasionally with a second tutor (a few times per month). We included
only the main tutors. All but two of the Grade 1 tutors were Dutch. These two were
Surinamese with Dutch as first language. Most of the Grade 1 tutors were adults (40%
volunteers, 20% teaching assistants/trainees, 20% parents); 20% were older pupils
selected by the school. Of the adult tutors 65% finished college or university; the
remaining adults tutors finished lower vocal education.
Table 3.2. Descriptive Information Child and Tutor Characteristics
M

SD

Minimum

Maximum

5.70

0.36

5.00

6.48

24.00

-

-

-

3.00

3.06

0.00

10.00

22.53

13.83

0.10

50.00

Word-reading accuracy
Age (pre-test/selection)
2nd language background (%)
Productive letter knowledge
Phonological awarenessab
Non-verbal IQc
Receptive vocabularyd

a

6.34

1.70

3.60

9.50

63.50

13.48

41.00

88.00

Kindergarten tutors
Ethnicity (% Caucasian)

63.00

-

-

-

3.30

0.75

2.00

4.00

Ethnicity (% Caucasican)

92.00

-

-

-

Age

42.78

16.68

10.00

70.00

3.17

3.70

1.00

4.00

Education level
Grade 1 tutors

Education level

Note. N = 32 in Kindergarten; N = 30 in Grade 1; apre-test; bpercentile; c Raven standard score
1-10; dmaximum score = 96 (average = 61-68)
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The intervention program ’Bouw!’ (’Build’) covers the pre-reading phase (Kindergarten),
and the phases of beginning (Grade 1) and advanced reading (Grade 2; Regtvoort
et al., 2013). The program instructs phoneme awareness, letter knowledge and word
reading (fluency), and includes all the aspects of what is taught in the Dutch reading
curriculum in Grade 1 and the first half of Grade 2 (Table 3.3). The present study focused
on TF in Kindergarten and Grade 1.
About half of the lessons comprise training of all letters including digraphs and
complex combinations in combination with phonological awareness, and the spelling
of words. The other half of the lessons are based on the progressive minimal pairing
principle (McCandliss, Beck, Sandak, & Perfetti, 2003), which is aimed at stimulating
the direct decoding of larger units of words by directing the child’s attention to each
letter position within a word and (see Figure 3.1). The child is asked to change the word
by replacing a single letter or digraph at the beginning, middle, or at the end (e.g.,
/hoek/ [corner]) into /haak/ [hook]). After combining and decoding the complete set
of words accurately, the child has to read all the words in the list. Each word is shown
briefly (i.e., flashed). Finally the child has to read two sentences and repeat them until
it goes fluently. The program includes two game-type lessons (Domino and Memory)
to rehearse the content of the lessons.
The tutors followed the program procedure. Guidance and instruction texts were
delivered by the program in a yellow box (see Figure 3.1). The task of the tutor was also
to support children’s on-task behavior and to prevent children from getting confused
or frustrated, and to ensure that children stayed motivated.
Figure 3.1. Examples of the main instruction lesson building

Program part 4: Letters (e.g., oo, oe)

Program part 9: Onset Clusters
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The program includes assessment procedures that help tutors to adapt the
instruction level of the program. After each part, the program generates a test. When
a child scores ≥80% correct, the program automatically starts with the first lesson of
the next part. With regard to level matching, children with a score lower than 80%
had to repeat the lessons. In case of a high test result (≥90% correct), tutors could
manually choose to present the test of the next part to assess whether children could
skip parts.
Table 3.3. Overview of Program Parts and Main Lessons of the Intervention Program
Program part

Content

Rehearsal

Main
lessons

-

12

Part 1

17

Basis
34 graphemes and one syllable CVC, CV, and VC words
Part 1 Letters

p, o, s, k, i, a (sok [sock])

Part 2 Letters

t, m, l, e, n, u (net)

Part 3 Letters

b, aa, r, ee, z, uu, v (zeep [soap])

1-2

13

Part 4 Letters

g, oo, d, ie, w, ij, oe (doos [box])

1-3

18

Part 5 Letters

h, ou, f, ui, ei, j, au, eu (deur [door])

1-4

23

12 grapheme combinations and one syllable CVC, CV and VC words
Part 6 Combinations

sch, ch, ng, nk, aai, ooi (school)

1-5

14

Part 7 Combinations

oei, ouw, auw, uw, eeuw, ieuw (leeuw [lion])

1-6

10

Total

107

Advanced
Part 8 Combined words

e.g., voordeur [front door]

-

26

Part 9 Onset Clusters

e.g., speel, ster [play, star]

-

20

Part 10 Final Clusters

e.g., mist, eerst [mist, first]

-

30

More syllable words with and without changing vowel
Part 11 Open/closed syllables

e.g., tonen and tonnen [tones, barrels]

-

30

Part 12 Open/closed syllables:
changing vowel

e.g., roken, gaten, hallen [smoking, holes, halls]

-

48

Total

154

Procedures to promote treatment fidelity
During an instruction meeting, tutors and school counselors were informed about how
to use the program. They were advised to practice three to four times a week (10-15
minutes/session).
Task of the (internal) school counselors was to stimulate, check and monitor the
implementation of the intervention. They were instructed to make a time schedule and
how to use the website/digital log to monitor the implementation quantity and quality.
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main instruction lessons, and whether the program level matched the level of the child.
School counselors from an educational institute in Amsterdam were accessible for the
tutors in case of questions. If necessary, the researchers provided help.
TF was further promoted through group meetings. During each meeting, intervention
reports were handed out by the researchers with an advice regarding the quantity and
quality of the implementation for each child. In Kindergarten, there was one group meeting
(April); three meetings were conducted in Grade 1 (October, January, March).

Measures
Selection
Phonological awareness
Children’s phonological awareness was measured with the sub-test of the CELF–4NL (Clinical Evaluation of Language Fundamentals; Kort, Schittekatte, & Compaan,
2008). The test contains 9 subskills (5 items each). For example, naming the middle
phoneme of a spoken word. The maximum score of the test is 45. Cronbach’s alpha
reliability is 0.85.
Productive letter knowledge
Letter knowledge was measured with the Grapheme Test (Grafementoets; Verhoeven,
1993). The child has to read out loud 34 graphemes. The maximum score is 34 (i.e.,
total correct). Cronbach’s alpha reliability is above 0.85 (Verhoeven, 2000).

Outcome measures
Post-test 1 and 2
In addition to the Grapheme Test a word decoding task of 10 VC or CVC-words (e.g.
aap [ape]; weg [road]) was given. The words contains graphemes that are taught in
the first months of Grade 1. One point is given when a word is read by using the
spelling aloud strategy and two points when the child use direct word recognition. The
maximum score is 20.
Because both measures were highly correlated (r = .84 and .76, respectively at
post-test 1 and 2), letter knowledge and word reading accuracy were combined into a
composite measure (“Reading subskills”), by taking the mean of these two variables,
after normalizing them.
Post-test 3: Reading fluency.
At the end of Grade 1, fluency of word reading was measured with the use of cards
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1A, 2A, and 3A of the Three-minute test (Verhoeven, 2009). Card 1A includes five
rows of 30 one-syllable CV, VC and CVC words (e.g., fee [fay]; wit [white]). Card 2A
contains five rows of 30 one-syllable words with consonant clusters (CCVC, CVCC,
CCVCC, CCCVC words; e.g. land, droom [dream]). Card 3A contains four rows of 30
more-syllable words (e.g. banden [tyres]; keukentafel [kitchen table]).
The score per card is the number of words read correctly in one minute. The
maximum score is 420 words in three minutes. Cronbach’s alpha for the cards is 0.88,
0.94, and 0.92, respectively (Verhoeven & van Leeuwe, 2003).

Predictor variables
Quantitative treatment fidelity
We measured average practice frequency per week and the number of completed
main instruction lessons and program parts. When children had practiced all the nongame lessons and did not skip more than five main lessons of one part (about 70%)
this was counted as a completed part. Information was retrieved from the digital log
of the program, separately for Kindergarten and Grade 1.
Given that the three constructs are theoretically dependent (i.e., measuring
aspects of frequency), which is supported by the high correlation among them (r ≥
0.75), we constructed a composite measure. We calculated the composite measure
(i.e., “quantitative treatment fidelity”) by taking the mean of the three quantitative
variables, after normalizing them.
Qualitative treatment fidelity
Level matching/adaptation requirements, indicated by how well the tutor followed
the procedures to match the instruction level to the child’s progress was measured
by retrieving this information from the test results within the digital log. Categories
were: 1 = insufficient (tests initiated by the program are skipped or (program advice is
ignored); 2 = sufficient (the standard procedures are followed after finishing a program
part), 3 = differentiated (children get assessments before finishing a program part,
and the program level is matched accordingly). We only measured quality of level
matching in Grade 1, because it was not possible to measure it in Kindergarten (i.e.,
there was no level matching during the first 8-12 weeks of the intervention because all
kindergartners started with the first two program parts).
Tutor support quality and children’s task orientation was measured by video-taping
two lessons during Kindergarten (May/June) and Grade 1 (April/May). The observations
took place in the natural setting at home or at school. One of the main instruction
lessons containing structured instruction (see Figure 3.1) was videotaped and one less
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To measure tutor support quality we applied an adaptation of the observation
instrument of Thijs and Koomen (2008) which is based on the Erickson scales for
parent-child interaction (Erickson, Sroufe, & England, 1985). Tutor Support was
analyzed by means of the subscales Tutor Emotional Support (i.e., the degree to which
the tutor is sensitive to the emotional needs of the child and shows confidence in
the child) and Tutor Adaptive Instruction (i.e., to what degree the tutor gives clear
instructions to the child and adapts the instruction adequately to the level and needs
of the child). The child scale was Child Task Orientation (i.e., the extent to which the
child is involved, focused and motivated to complete the lesson).
The observation scales were rated on a 7-point Likert scale (1= very low to 7=
Very High). Each subscale is provided with a detailed description about the construct
and a coding scheme. A very low score for Tutor Support indicates that a tutor does
not adapt the instructions to the level and needs of the child, and that a tutor does
not emotionally support the child by giving compliments and help, and showing
confidence in the child, such as positive non-verbal cues. A very high score indicates
that a tutor accomplishes that for longer periods of time during the whole session.
A very low score for Child Task Orientation indicates that the child is not focused
on the tasks most of the time and that it shows high levels of off-task behaviour (e.g.,
distracted very easily, showing task avoidance, and/or giving up). A very high score
indicates that a child is focused on (finishing) the tasks and shows no off-task behavior
during the whole session and that the child persists when something is difficult in
terms of level and time.
Raters were instructed to watch each video three times to code each of the
subscales separately. Videos were coded by three independent raters (students). Interrater reliability was collected of nearly 75% of the observations. The ICC coefficient
(Intra Class Correlation) for the three subscales Adaptive instruction (0.84), Emotional
support (0.91), and Child task orientation (0.85) indicated good agreement between
coders (e.g., Cicchetti et al., 2006).

Analysis plan
To test the level of quantitative and qualitative TF, means and standard deviations
for all predictor variables and the total percentage of TF are reported. We performed
stepwise regression analyses to investigate the effects of quantitative and qualitative
TF on Reading subskills at the first two post-tests, and Reading fluency at post-test
3. Because of the rather small sample size it was not necessary to take into account
variance at the class level (i.e., about 1-3 children per school/classroom). To control
for prior skill performance, in the first step we entered children’s letter knowledge
(at pre-test/selection, post-test 1 or post-test 2) as predictor of reading outcome. In
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the second step, we tested the predictive value of quantitative TF. In the third step,
we separately investigated whether level matching, observed tutor support quality
or observed task orientation of the child contributed significantly to the variance in
the model. For a reliable regression equation about 15 respondents per predictor are
needed (Stevens, 1996). In addition, we reversed the order of predictors (step 2 and 3)
to see whether this influenced the results.

3.3 RESULTS
Descriptive information
The correlation table for predictor and outcome variables is enclosed in the Appendix.
The means and standard deviation are presented in table 3.4.
Outcome at post-test 1, 2 and 3
On average the children could read 12 out of 34 graphemes (SD = 6.64) and three out
of ten words (M = 3.17; SD = 3.85) at post-test 1 in Kindergarten. At post-test 2 in
Grade 1, about 4 months after post-test 1, the intervention children could on average
read 17 graphemes (SD = 5.86) and more than half of the CVC words correctly (M =
6.90; SD = 4.25) mostly by using the spelling out loud strategy.
Children’s average reading fluency score at post-test 3 (end of Grade 1) was 80
correct words (SD = 40.41) within three minutes, reflecting a score around the 30th
percentile in terms of the normative population. About a quarter of the intervention
children scored at a very poor level (i.e., ≤ 10th percentile).

Level of and variation in treatment fidelity
Quantitative treatment fidelity
The total level of quantitative treatment fidelity was almost 67%. On average children
practiced nearly 2 times per week (about 25 minutes), which reflects 62.5% of the
advised time. Children received somewhat more practice in Grade 1 (M = 1.96; SD
= .723) than in Kindergarten (M = 1.70; SD = 1.00). On average children finished 5.8
program parts in Kindergarten and Grade 1, and worked in part 6 at the end of Grade
1, which reflects approximately 72.5% of the Grade 1 content (i.e., part 1-8; Table
3.3). So, generally the children received supplementary practice on a level that was
somewhat lower than what the mainstream instruction in the classroom prescribed.
On average children completed almost 80 of the main instruction lessons (SD = 37.66),
which reflects about 65% of the total number (i.e., Program part 1 to 8 containing 107133 main lessons).
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The average level matching within the program was around 2.00. This suggests that
the instruction level was matched to the progression of the child by following the
standard procedures, but that tutors did not use more differentiated procedures in
repeating content or continuing on a higher level. Approximately 70% of the tutors
achieved at least a sufficient score, but only one third of the tutors used differentiated
procedures.
The average Tutor Support score in Kindergarten was 9.06 (SD = 2.07) and 8.33
(SD = 1.97) in Grade 1 (Table 3.4), which indicates that parents and volunteers were able
to provide sufficient to quite high levels of adaptive instruction and emotional support
to the children. The parents (N = 30) did not differ significantly from the adult nonparents (N = 25) in how much tutor support they provided (in Kindergarten and Grade
1: t (56) = 1.173, p = .250).
Table 3.4. Sample Mean and Standard Deviation of the Outcome Measures and
Predictors
M

SD

Minimum

Maximum

7.55

4.83

0.00

18.50

Outcome measures
Reading subskills (Post-test 1)
Reading subskills (Post-test 2)

12.70

4.99

2.50

24.50

Reading fluency (Post-test 3)

80.03

40.41

22.00

173.00

Composite variable (K)

8.64

6.17

0.80

22.49

Composite variable (Gr1)

19.21

10.58

4.30

40.24

Level matching (Gr1)

2.06

.798

1.00

3.00

Tutor support (K)

9.06

2.07

6.00

14.00

Tutor support (Gr1)

8.33

1.97

5.00

11.00

Child task orientation (K)

4.89

1.14

2.00

7.00

Child task orientation (Gr1)

5.57

1.08

3.00

7.00

Quantitative treatment fidelity

Grade 1 tutors

Note. K = Kindergarten (N = 32); Gr1 = Grade 1 (N = 30).

Overall 87% of the tutors in Kindergarten and Grade 1 received a sufficient to high
observation score (scale score of 7-14). Only eight tutors scored substantially lower
(scale score ≤6), indicating that they did not always utilize the standard instruction
texts provided on the computer screen and that they did not adapt their instruction.
Three were older primary school students who served as tutor in Grade 1. The other
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three older primary school students showed sufficient levels of support.
With an average score of 4.89 (SD = 1.14) in Kindergarten and 5.57 (SD = 1.04) in
Grade 1 the children showed quite high levels of Task Orientation during the lessons.
Overall, 93% of the children showed at least sufficient levels of task orientation. Task
orientation was significantly higher in Grade 1 than in Kindergarten (t (62) = 2.072, p
= .043). In Kindergarten 30% of the children showed high to very high levels of task
orientation against 60% of the children in Grade 1.

Effects of treatment fidelity and tutor interaction quality on reading
outcomes
Post-test 1 (End Kindergarten)
The results of the stepwise regression analyses (Table 3.5) showed that quantitative
TF in step 2 was significantly related to the outcome variable at post-test 1 (t (32) =
3.681, p = .001) after controlling for initial letter knowledge at pre-test, explaining 24%
of the variance in Reading subskills.
With regard to the contribution of qualitative TF in step 3, tutor support was
not significantly associated with children’s outcomes at post-test 1 (R2 = .042, t (32)
= 1.588, p = .123). Alternatively, analyzing qualitative TF in step 2 showed that tutor
support was still not significantly associated (R2 = .068, t (32) = 1.703, p = .099).
Observed task orientation of the child added significant variance to the
prediction. The model accounted for 56% of the explained variance in children’s
Reading subskills: 25% by letter knowledge at pre-test in step 1, 24% by quantitative
TF in step 2 and 7% by child task orientation in step 3. These results did not change
when quantitative TF and child task orientation were tested in reversed order.
Post-test 2 (October Grade 1)
The influence of TF on children’s outcome remained after the four months of nonintervention. Quantitative TF (t (32) = 2.328, p = .027) and children’s task orientation in
Kindergarten (t (32) = 2.082, p = .047) were significant predictors of children’s outcome
at post-test 2, after controlling for letter knowledge at post-test 1. The model explained
64% of the variance in Reading subskills at post-test 2, from which 50%, 8% and 6%
was explained by respectively letter knowledge at post-test 1, quantitative TF and
children’s task orientation in Kindergarten. Tutor support did not contribute.
Post-test 3 (End Grade 1)
Initial letter knowledge at post-test 2, entered at step 1, was no longer a significant
predictor of Reading fluency at post-test 3 (t (30) = 1.557, p = .131). Quantitative TF
(step 2) was significantly related to Reading fluency at post-test 3 (R2 = .203, t (30) =
62

and tutor support (t (30) = 1.561, p = .130) did not add significantly to the prediction.
Analyzing qualitative TF in step 2 showed that level matching, but not tutor support,
became a significant predictor (R2 = .144, t (30) = 2.198, p = .037). However, quantitative
TF remained the strongest predictor.
Most variance was explained when we added children’s task orientation to the
model. The model explained 50% of the variance in children’s Reading fluency at posttest 3, from which quantitative TF explained 20% and child task orientation 22%.
However, the order of the predictors influenced the results. Entering child task
orientation in step 2, it explained 38% of the variance (t (30) = 4.287, p = .000), which
is much more than in Kindergarten, whereas quantitative TF did not add significantly
to the prediction in step 3 (R2 = .039, t (30) = 1.392, p = .176).
Table 3.5. Stepwise Regression Analyses for Reading Outcome Measures in
Kindergarten and Grade 1
Step Variabele

Post-test 1a

Post-test 2b

June K

β

2

ΔR

Post-test 3c

Oct Gr1
R Total

β

2

June Gr1

ΔR

R Total

2

2

β

ΔR2

R2 Total

1

Letter knowledged

.501**

-

.251

.709**

-

.502

.287

-

.082

2

Quantitative
treatment fidelity

.494**

.239

.490

.338*

.079

.581

.464*

.203

.285

3

Level matching

.220

.037

.322

-

-

-

-

-

-

3

Tutor support quality

.208

.042

.532

.044

.002

.583

.254

.064

.349

3

Child task orientation

.263*

.067

.557

.255*

.056

.637

.524**

.216

.501

Note. ** p = <.01, * p = <.05. aReading subskills at post-test 1; bReading subskills at post-test
2; cReading fluency at post-test 3; dProductive letter knowledge, respectively at pre-test/
selection, post-test 1, and post-test 2; Other child-level predictors (i.e., age, sex, average educational
level of the parents, and 2nd language background) were non-significant predictors in step 1.

63

CHAPTER 3: TREATMENT FIDELITY AND NON-PROFESSIONAL TUTORING

2.712, p = .012). In step 3, qualitative TF in terms of level matching (t (30) = 1.169, p = .254)

CHAPTER 3: TREATMENT FIDELITY AND NON-PROFESSIONAL TUTORING

3.4 Discussion
Level of Treatment fidelity
Quantitative treatment fidelity covered an overall level of almost 67%, which can be
called sufficient (Durlak & DuPre, 2008). With regard to qualitative treatment fidelity,
the overall level was higher: 87% for tutor support and 70% for level matching. The
vast majority of the children (around 93%) showed sufficient to high levels of task
orientation and levels of task orientation were significantly higher in Grade 1 than in
Kindergarten.
The results confirmed that non-professional tutors (i.e., parents and volunteers)
can provide acceptable quantitative levels of treatment fidelity, which was also found
in other studies (van Otterloo et al., 2006, 2009; Regtvoort et al., 2013). Moreover,
most tutors in our study were able to provide sufficient levels of support quality during
the lessons. However, generally they did not use differentiated guidelines to assess
whether it was necessary to repeat content or to continue to a higher level.
The finding that the task orientation of most children was sufficient suggests
that the program enhanced the familiarity of the children with the task demands of
reading practice and their confidence to fulfill them, and stimulated self-regulatory
skills and focus on tasks, which can be regarded as a positive condition for reading
development in the longer term (Wolgemuth et al., 2011).

Effects of treatment fidelity on the post-test outcomes
The results supported the view that the effectiveness depends on the level of
quantitative TF which significantly explained 24%, 8% and 20% of the variance of the
outcome at post-test 1 (end of Kindergarten), 2 (after the Summer break), and 3 (end
of Grade 1), respectively, after controlling for prior letter knowledge.
Tutor support was not related to children’s intervention outcomes, but level
matching in Grade 1 was, although not very strongly. In contrast, child task orientation
predicted the intervention outcomes at post-test 1, 2 and 3, respectively explaining
7%, 6%, and even 22% of the variance. The importance of child task orientation is
supported by the finding that the contribution of child task orientation on word
reading fluency at post-test 3 increased to 38% in the reversed order, whereas
quantitative TF lost significance. In order to understand the lower contribution of the
predictors at post-test 2, it should be noted that these results related to the retention
of children’s reading performance after the four months break without intervention.
To interpret these findings, two issues are important. First, whereas the effect of
quantitative TF is supported by the results, the extra effect of level matching, found
in some studies using teachers in a classroom intervention, is not (e.g., Hatcher et al.,
2004). The present study replicated the results of the study of van Otterloo et al.
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professional tutor, school system, and language, it may be argued that qualitative
aspects do not contribute to the effect on reading outcome in a one-to-one situation,
at least not when the level of tutor support is relatively high.
Second, task orientation was the strongest predictor of children’s reading
fluency at the end of Grade 1. These findings support the view that at-risk children
who participate in a long-term supplementary program, learn to focus more and
persist longer to cope with their difficulties, which compensates their lack of prior
knowledge (e.g. see Lepola, Salonen, & Vaurus, 2000).
With regard to the increasing role of task orientation, it may be assumed that
at the start of formal instruction in Grade 1, a major instructional shift takes place,
which puts a heavy load on children’s self-regulation. According to this interpretation,
higher task orientation is associated with positive cognitive self-efficacy beliefs
and motivation, and children’s achievement in the future (Pintrich & Schunk, 2002;
Sideridis, Mouzaki, Simos, & & Protopapas, 2006).

Limitations and future directions
The present findings should be considered in the context of limitations. First, the sample
size was too small to explore the direction of effects through more sophisticated ways
of analysis (e.g., structural equation modeling) and to include interaction effects. We
therefore suggest that future replications should include larger samples. Second, the
study focused on the children who received the intervention, but did not include a
measurement of the no-training control group, which prevented the possibility to
investigate secondary effects of the program. In particular the comparison of the
groups on motivation or task avoidance, could have enhanced our insights (Sideridis
et al., 2006).
Third, because both the delivering person (parent vs. volunteer) and the location
(home vs. school) differed, the design did not allow for straightforward comparison
between Kindergarten and Grade 1.
Fourth, there may have been additional variables that contributed to variations in
the treatment outcomes. For example, we did not include background characteristics
of the tutors. Parents of children with a familial history of dyslexia, for instance, are
reported to be quite motivated to practice with their child because they are aware
of the problem (e.g. van Otterloo et al., 2006). Furthermore, school counselors and
teachers were also involved. However, we did not include the extent to which they
collaborated with the tutors, which can have a major impact on the implementation of
interventions. Some school counselors or teachers may have shown more involvement
than others. To have a complete picture of the aspects of the program that may have
added to the effects, it seems important to investigate their role in more detail.
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Concluding remarks
A strength of the study is that TF was investigated in depth over a substantial period
of time. Moreover, it included the transition from informal instruction in Kindergarten
to formal instruction in Grade 1. To our knowledge, there are no other studies that
have investigated this issue. The findings supported the effect of quantitative
treatment fidelity of the tutor- and computer assisted intervention program on
reading, both initial reading skills and reading fluency. In addition, the increasing role
of task orientation was underlined. Non-professional tutors are able to provide long
term supplementary individualized interventions to at-risk children at an early stage.
Moreover, the use of computer-supported instruction delivered by non-professionals
is a cost-effective way to prevent reading failure.
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The prevention of reading difficulties
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Abstract
A crucial question is whether severe reading difficulties can be prevented. In a
randomised controlled study we tested a computer-assisted reading intervention,
delivered by non-professional tutors, running from kindergarten to Grade 2. Seventyfour pre-readers (5.6 years) were enrolled who shared low pre-literacy skills but differed
in FR (familial risk of dyslexia): 36 intervention children (17 FR) and 38 nonintervention
children (17 FR). The intervention produced long-lasting improvements in word reading
fluency, extended to untrained pseudoword and text reading, spelling, and increased
self-concept. The number of children who received additional remedial teaching or
a clinical diagnosis of dyslexia which in The Netherlands qualifies for treatment in
a clinic decreased substantially. Although FR exerted an negative effect on literacy
development, no FR by intervention interaction was found on the outcome level.
However, with regard to input, it was evident that FR children needed substantially
more sessions to progress than no FR children and their overall performance was
lower. Implications are that severe reading difficulties can be treated in a cost-effective
way.

Zijlstra, H., van Bergen, E., de Jong, P., Regtvoort, A., & van der Leij, A. The prevention
of reading difficulties in children with and without familial risk: A randomised controlled
trial (revisions submitted).
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About 10-15% of children suffer from severe reading difficulties (Fluss, Ziegler,
Warszawski, Ducot, Richard, & Billard, 2009; Katusic, Colligan, Barbaresi, Schaid, &
Jacobsen, 2001). As a consequence, reading difficulties may initiate academic failure,
decreased motivation, lowered self-esteem, and possibly school drop out (e.g., Bear,
Minke, & Manning, 2002; Poskiparta, Niemi, Lepola, Ahtola, & Laine, 2003). The reason
why individuals develop severe reading difficulties varies. Therefore, the question
whether severe reading difficulties can be reduced by early intervention scores high
on societal relevance and research priority.
One cause is the neurodevelopmental disorder dyslexia, which is characterized
by persistent problems with word recognition and spelling. The substantial heritability
of dyslexia (Astrom, Wadsworth, Olson, Willcutt, & DeFries, 2012) is confirmed by
longitudinal studies showing that the chance that children with a familial history of
dyslexia develop dyslexia is six to ten times higher in comparison to children without
a genetic predisposition (van der Leij, van Bergen, van Zuijen, de Jong, Maurits, &
Maassen, 2013). In contrast, it is also well established that reading difficulties may
stem from environmental factors, i.e., poor social-cultural quality of the family and
lack of adapted instruction and practice (Fluss et al., 2009; Mol & Bus, 2011).
Intervention programs have to be both theoretically sound and based on
empirical evidence, obtained by randomised controlled trials (RCT; Snowling & Hulme,
2011). We developed a program (Regtvoort, Zijlstra, & van der Leij, 2013) guided by
four principles expected to increase efficacy: early onset and prolonged duration,
targeted content, and individual delivery mode. Early onset (before formal reading
instruction starts) was adopted because reviews have shown that remediating reading
problems once children lag far behind is not very effective, even when this is provided
individually by specialized teachers (Elbaum, Vaughn, Tejero Hughes, & Watson Moody,
2000; Torgesen, 2005). However, an early start needs to be followed by a prolonged
intervention (Foorman, Breier, & Fletcher, 2003). Short interventions revealed only
small or no transfer effects on later reading (e.g., Byrne, Fielding-Barnsley, & Ashley,
2000; Schneider, Roth, & Ennemoser, 2000; van der Leij, 2013), whereas continuing
individual intervention from Grade 1 to 3 resulted in larger gains than intervention in
Grade 1 only (McDonald Connor et al., 2013).
Concerning targeted content, it is widely recognised that the key to reading is
teaching the essential components of learning to read (Hulme & Snowling, 2013; Wyse
& Goswami, 2008). The program we developed starts with practicing letter-sound
mappings, phonological awareness (i.e., identification and manipulation of speech
sounds in spoken words), and simple word decoding, and progresses towards fluent
reading of multi-syllable words, covering the entire period of emergent, beginning
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and advanced reading in a two-year program. Lastly, the needs of children who are
at risk of developing reading difficulties were met by providing additional instruction,
guided practice, feedback, reinforcement, and extra time-on-task, which was provided
individually.
In a previous RCT, Regtvoort, Zijlstra, and van der Leij (2013) demonstrated
that the program successfully improved the reading development of children with
a cognitive risk profile (i.e., poor pre-literacy skills – poor letter knowledge and
phonological awareness – before the start of the program in the beginning of Grade
1). Non-professional tutors (volunteers, older pupils, and sometimes assistants)
delivered the program supplementary to classroom instruction in Grade 1 and 2. The
intervention group outperformed the nonintervention group on all reading measures,
including fluency of word reading, pseudoword reading, text reading, and spelling, and
maintained their gain in Grade 3, a year after finishing the program. It was shown that
completion of the program was essential for the effects.
The present study used the same design and intervention program, but differed
in onset and focus. More specifically, the relation between efficacy of intervention
and etiology of the cognitive risk profile was studied. In general, reading difficulties
have been related to two origins: under stimulation by the environment and familial
risk of dyslexia (FR). If the literacy environment does not provide enough opportunity
for learning the alphabetic principle for at-risk children, they may not keep up with
their peers in regular reading instruction. When they enroll in intervention programs
developed to improve pre-literacy skills, children who lack literacy exposure show
large gains and normalization, which enable them to join the mainstream from Grade
1 onwards (Scanlon, Vellutino, Small, Fanuele, & Sweeney, 2005; Vellutino et al., 1996).
Alternatively, children may not profit enough from the literacy opportunities provided
at home or school due to a genetic/familial risk of dyslexia (FR) which impairs their
learning mechanism (Hindson, Byrne, Fielding-Barnsley, Newman, Hine, & Shankweiler,
2005). Up till now, early intervention studies with FR children only reveal modest, short
lived effects (for a review see van der Leij, 2013). However, the effect of a prolonged
program has not been studied before. The present study aims to fill that gap.
Four groups were compared that shared a cognitive risk profile, but differed in
whether they carried FR and whether they received intervention. It was expected that
children without FR (i.e., with a cognitive risk profile only) would reach age-adequate
reading levels after intervention because their lack of experience disappears by the rich
and prolonged opportunity to learn, provided by the program. Children with ‘double’
risk – i.e., cognitive and familial risk profile – were also hypothesized to benefit from
the intervention. However, it is well established that their liability to the neurocognitive
disorder dyslexia affects reading development, indicated by a distribution of word
reading fluency which differs from the normal distribution. That implies not only a
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with FR who do not develop dyslexia in comparison to non-affected controls (Van
Bergen, Van der Leij, & De Jong, 2014; Moll, Loff, & Snowling, 2013). As a consequence,
it was expected that intervention effects or prognosis would be lower in de double
risk group than in the group with cognitive risk only. Still, the incidence of dyslexia or
severe reading difficulties (lowest 10%) was expected to decrease as a result of the
prolonged and individually-tailored program.
Several indicators of efficacy were used in the current study: a long-lasting
impact on word reading fluency (up to the one-year follow-up), transfer outcomes
(i.e., pseudoword reading, text reading, spelling, and academic self-concept), and
reduction in: (1) incidence of (severe) reading difficulties (i.e. 10th – 25th percentile), as
shown by reading level at the one-year follow up in third Grade, (2) clinical dyslexia
diagnosis in Grade 3-4 and (3) need for remedial teaching. It was also expected that
the positive learning experiences and increased reading competence would increase
self-concept. In regards to the differential response assumption, we expected that
the double risk children would need more sessions to complete the program than the
cognitive risk only children given that FR children have to put more effort in their work
to overcome their risk. Similarly we explored differences between the two etiologies in
terms of outcomes.

4.2 METHOD
Participants
Figure 4.1 gives a graphical overview of the steps taken towards the selection of the
final sample. The final sample comprised 74 children (67% boys; 13 schools) with poor
pre-literacy skills (i.e., cognitive risk profile) in kindergarten (M = 5.6 years; SD = 0.37
months). The children were randomly allocated to the intervention or nonintervention
condition (i.e., treatment as usual). Within the group without familial risk (N = 40) 19
received intervention (noFR INT) and 21 did not (noFR noINT). Within the FR group
(N = 34) 17 children received intervention (FR INT) and 17 did not (FR noINT). All FR
children had one parent with dyslexia, except for one child (FR INT) who had two
dyslexic parents. More than half of the affected parents also reported to have a first
degree family member with reading difficulties. To exclude the influence of second
language, only children with Dutch as the single or dominant language at home
were selected. The groups did not differ in terms of rapid naming ability (RAN) in
kindergarten (F (3, 74) = 0.829, p = 0.482).
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initial
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46 classes (13 schools)
N ≈ 500

assessment
cognitive risk

< 50th according to teacher
N = 213
cognitive risk profile

no intervention
N = 79

intervention
N = 79

assessment
familial risk

excluded
N = 41

enrolled
N = 38

enrolled
N = 36

excluded
N = 43

fianal
sample

randomly
allocated

N = 158

noFR noINT
N = 21

FR noINT
N = 17

noFR INT
N = 19

FR INT
N = 17

Figure 4.1. Flowchart Depicting Sample Selection
Note. Excluded children were from non-Dutch speaking families or children who repeated
kindergarten after selection or who discontinued.

Selection procedures
In total 363 children in 46 classes across 13 primary schools in (the area of) Amsterdam
were tested in December of the final kindergarten year. In the Netherlands, formal
reading instruction does not start before Grade 1. We tested all kindergartners who,
according to the teacher, belonged to the bottom 50% on pre-literacy skills (N = 213),
and 3-5 per classroom (N = 150) who belonged to the top 50%. Of the 363 children,
158 were selected as having poor pre-literacy. This was defined as: letter knowledge
≤1SD below the mean of all children tested per school, or phonological awareness
≤25th percentile of the norm population or both. All children with low productive letter
knowledge had also low receptive letter knowledge and 75% of the selected children
scored poor on both phonological awareness and letter knowledge. The 158 children
were randomly assigned (per school and classroom) to the intervention or nonintervention condition. We excluded 54 out of 158 children because their parents did
not speak Dutch at home. Another 17 children were excluded because they repeated
kindergarten. Ten children discontinued (e.g. due to moving houses) and three children
were excluded because their familial risk status was uncertain. Schools were free to
provide extra reading instruction to all children, according to their school policy.
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de Jong, Maassen, & van der Leij, 2014) and the existence of first and second degree
relatives with severe reading difficulties. When parents did not respond to the
questionnaire, they were interviewed via telephone. To validate the questionnaire,
parents were invited to participate in a (pseudo)word-reading fluency test. Almost
half of the parents (28 fathers and 32 mothers) participated in the test. The correlation
between the parental literacy-difficulties questionnaire (i.e., sum score of the parental
literacy items) and the composite score of word- and pseudoword-reading fluency
was high (≥r = .75). These findings are in line with previous research which also found
similar high correlations (of around .85) with the same parental questionnaire; see van
Bergen et al., 2014).

Test administration and intervention phases
Figure 4.2 shows the test occasions and intervention phases. Children were individually
tested at school by trained graduate students. The intervention included (1) the prereading phase (final 18 weeks in kindergarten), (2) the beginning reading phase (28 weeks
in Grade 1), and (3) the more advanced reading phase (the first 16 weeks of Grade 2).

18 weeks
intervention
at home

Kindergarten

Selection

28 weeks
intervention
at school

16 weeks
intervention
at school

Grade 1

T1 T2

T3

Grade 2

T4

Post

Grade 3

FU1

FU2

Figure 4.2. Intervention Phases and Test Occasions
Note. T = test occasion; FU = follow-up.

Descriptive information
Descriptive information with regard to Selection, Control, and Background Measures
is provided in Table 4.1. there were no significant group differences for the selection
and control measures (see Instruments). At time of selection in kindergarten, children
could decode three letters (SD = 3.36) and they had poor phonological awareness
(standard score: M = 8.03; SD = 1.03). Non-verbal IQ and receptive vocabulary were
average. Fifteen percent of all children showed ADHD symptoms and 12% showed
only attention problems, which is in the normal range (Faraone, Sergeant, Gillberg, &
Biederman, 2003).
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To determine familial risk status of the children, all parents were asked to fill in
a parental questionnaire concerning their own literacy abilities (see also van Bergen,
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We compared the FR and noFR groups to test the assumption that noFR
children (with low pre-literacy skills) come from a less stimulating home environment.
As expected, the noFR children came from lower SES families (F (1, 74) = 4.149, p = .045;

η2 = .054) and attended lower SES schools (F (1, 74) = 4.650, p = .034, η2 = .061) than
the FR children. Average SES reflected vocational education for the noFR group and
college degree for the FR group.
Table 4.1. Descriptive Information and Selection, Control, and Background Measures
NoFR

FR

NoINT

INT

NoINT

INT

M (SD)

M (SD)

M (SD)

M (SD)

5.64 (0.48)

5.58 (0.31)

5.61 (0.33)

5.78 (0.29)

76%

68%

53%

82%

Phonological awareness

15.33 (7.19)

13.84 (6.53)

14.76 (5.97)

13.65 (7.24)

Productive letter
knowledge

2.90 (2.51)

3.26 (2.90)

3.94 (2.61)

3.65 (5.17)

Receptive letter
knowledge

7.29 (3.45)

8.42 (4.13)

9.00 (3.50)

8.41 (5.04)

Receptive vocabulary

69.76 (8.23)

64.84 (8.94)

70.12 (9.99)

69.65 (13.71)

Non-verbal IQ (percentile)

59.71 (26.99)

67.58 (26.51)

ADHD symptoms

4.19 (3.59)

2.84 (3.24)

3.47 (3.26)

3.53 (3.43)

Inattention

2.33 (2.06)

1.74 (1.94)

2.41 (1.97)

2.18 (2.10)

Ethnicity (Dutcha)

62%

53%

82%

82%

Parent with Dutch as
additional language (%)

24%

37%

23%

23%

Family SES

3.33 (1.13)

3.00 (0.97)

3.37 (0.88)

3.97 (1.08)

School SES

3.08 (0.82)

2.99 (0.81)

3.31 (0.75)

3.58 (0.83)

2.52 (1.12)

2.32 (1.11)

2.76 (1.09)

2.47 (1.01)

Age in years (selection)
Sex (% boys)
Selection measures

Control measures
67.06 (25.86) 68.18 (26.00)

Background measures

Shared book reading

Note. N = 74; noFR noINT: N = 21, noFR INT: N = 19, FR noINT: N = 17, FR INT: N = 17. a Dutch or
Surinamese/Dutch. The reference sample (N = 194) scored 25.06 (8.78), 14.73 (7.73), 19.09 (6.20),
respectively for phonological awareness, productive and receptive letter knowledge.
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For a detailed description of the intervention program Bouw! (Build!) see Regtvoort
et al. (2013). It is important to note that there were two differences between the
studies. First, the intervention of the current study started halfway the last year of
Kindergarten (January) instead of in Grade 1 (October), based on the assumption that
active instruction and practice of the alphabetic principle in a period when emergent
literacy is mainly determined by incidental learning, would be even more beneficial.
Second, parents at home were involved in delivering the part of the program during
Kindergarten for two reasons. Earlier studies have indicated that parents can serve
as reliable tutors (Van Otterloo et al,, 2006). Moreover, kindergarten education in The
Netherlands is not used to provide instruction programs when formal instruction has
not started yet.
The program combines phoneme awareness and letter knowledge with reading
instruction of increasing difficulty. Bouw! includes exercises at the level of letters
(single and digraphs), letter combinations, one- and two-syllable words. They address
all the orthographic complexities of Dutch (e.g. digraphs, double consonants, open
and closed syllables; see van der Leij & van Daal, 1999). Instructions and feedback
for the tutor were provided in the left part of the screen. The program consists of 12
parts (526 lessons in total; from which about half main instruction lessons). All children
started in the first part of the program and had to finish the intervention within the
designated time period: January-February Grade 2 (around post-test). Depending
on their response to intervention (progress within the program and assessments)
children completed around 2-4 lessons per session. As a consequence, number of
sessions varied. Depending on how well a child responded to the intervention (e.g.,
when assessment performance within a certain program part exceeded 90%), the
lessons within the next program part were presented in an accelerated manner, but
main lessons were never skipped. The program includes assessments that help to
adapt the instruction level to the child’s need. Experiences gleanded from the earlier
study of Regtvoort et al (2013) sample, starting in September (selection Grade 1), were
used to optimize the implementation requirements for our study, starting in march
(selection final kindergarten year). For each child we provided advice concerning their
response to intervention in relation to quantity and quality of the intervention. In more
detail, treatment fidelity was promoted through three-monthly group meetings in
which intervention reports were handed out with an advice regarding the quantity of
sessions and level matching procedures for each child. Observed quality of instruction
and emotional support provided by the non-professional tutors (parents, volunteers
and older pupils) was highly sufficient (see Zijlstra, et al., 2014).
In kindergarten, 28 intervention children were tutored by one of their parents
(12 noFR; 16 FR) and 8 children were tutored by a volunteer at school (7 noFR; 1 FR)
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because their parents were too busy. In Grade 1 and 2, 31 children were tutored at
school by an volunteer (9 noFR; 3 FR), teaching assistant (4 noFR; 2 FR) or by an older
pupil (5 noFR; 8 FR), and 5 by one of their parents at home (1 noFR; 4 FR).

Instruments
All cognitive measures, except word reading accuracy, were norm referenced tests.
There were no missing data on any of the measures.
Selection Measures
Productive letter knowledge
This was measured with the Grapheme test (Verhoeven, 1993). The child has to read
out loud 34 separate graphemes, including diagraphs. The maximum score is 34.
Cronbach’s α is .85 (Verhoeven, 2000).
Phonological awareness
We used the phonological awareness subtest of the CELF-4-NL (Kort, Schittekatte, &
Compaan, 2008). This test measures the ability to recognize and manipulate sounds
in spoken words. The maximum score is 45. A standard score of 10 reflects the 50th
percentile. Cronbach’s α is .85.
Familial risk
The self-report questionnaire of van Bergen et al. (2014) was used. Three questions
(on a scale of 1 to 3) concerned literacy difficulties of the parents in their preferred
language: (1) Do you think you are a fast, average or slow reader?; (2) Do you have
trouble following the subtitles on TV?; (3) Do you think you have more, average or
less difficulties with spelling than other people? The same cut-off procedures were
used as in the study of van Bergen et al. (2014). Children from parents scoring low
(=1) at two out of three questions and ≤2 at the third were denominated as FR.
Additionally, we included a question about first and second degree relatives with
dyslexia and two about parental language to assess whether Dutch was the dominant
home language. Parents with doubtful FR (e.g., one question = 3, two questions = 1)
were removed from the study, unless they reported to have relatives with dyslexia. To
validate the questionnaire, parents were invited to participate in a reading test (see
Selection procedures). In line with the findings of van Bergen et al. (2014), we found
high correlations (≥r = .75) between the parental literacy-difficulties questionnaire and
word- and pseudoword reading fluency.
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Rapid automatized naming (RAN)
Naming speed (objects) was assessed in kindergarten. Two cards with series of 50
objects randomly ordered in five columns of 10 was presented. The score was time
to completion of the two cards separately. Reliability (split-half).81 (van den Bos et al.,
2004).
Receptive vocabulary
We used the receptive vocabulary test at the end of kindergarten (Verhoeven &
Vermeer, 1996). The child had to choose among four alternatives the picture that
best matched a given word. For example “Can you show me the horseshoe?” This test
consists of 96 items of increasing difficulty. Administration was stopped when the
child failed six out of the last eight items. Cronbach’s alpha reliability at the beginning
of first grade is .97.
Non-verbal IQ
We used the Coloured Progressive Matrices to measure non-verbal IQ (Raven, Court, &
Raven, 1984). Every item consists of a rectangular pattern in which one part is missing.
The child has to look for the missing part from six alternatives. The maximum test
score is 36. Cronbach’s alpha reliability ranges from 0.80 to 0.90 across languages
and age levels (Raven, Raven, & Court, 2004).
ADHD-symptoms
Teachers reported about children’s ADHD symptoms in Grade 2. We used the three
items measuring attention problems and the three items about hyperactivity/
impulsivity from the Teacher ’s Report Form (Achenbach, 1991). Total scale score for
ADHD ranges from 0 to 12 (8-12 reflects the clinical range) and the total score for
inattention ranges from 0-6 (4-6 reflects clinical). Cronbach’s alpha reliability was
above .80 in the current sample.
Outcome measures
Word-reading accuracy (WRA)
At T1 and T2 children were asked to read 10 vowel-consonant (VC) or CVC-words, such
as aap [ape] and weg [road]. The words were not explicitly taught in the intervention
program or at school. The maximum score is 20: One point was given for each correctly
read word by sounding out and blending letter sounds and two points were given
when the child read a word directly.
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Word-reading fluency (WRF 1 and 2)
This was measured as how many disconnected words a child can read correctly
within one minute (Verhoeven, 2009). Two word lists were used. List 1 consisted of
150 monosyllabic words with consonant clusters (CCVC, CVCC, CCVCC, and CCCVC
words), such as droom [dream]. List 2 comprised 120 multisyllabic words with various
orthographic complexities, such as aarzelen [hesitating]. Reported Cronbach’s α are
≥0.95 (Verhoeven & van Leeuwe, 2003). List 1 was administered at T3 and T4, Posttest, and Follow-up 1 (FU1). Word list 2 was administered at T4, post-test, FU1 and FU2.
Transfer Measures
Pseudoword reading fluency
A speed test (van den Bos, lutje Spelberg, Scheepstra, & de Vries, 1994) was used,
consisting of a list of 116 pseudowords of increasing difficulty (i.e., nim, nargel, and
megoezen). The test was administered at FU1. The child was instructed to read as
many pseudowords as possible, with the score being the number correct within two
minutes. Reported parallel reliability is above 0.90.
Text-reading fluency
This was measured at FU1 with a story text at the level of Grade 2 (Visser, van Laarhoven,
& ter Beek, 1994). The story contains 152 words in total. Children had to read the whole
text as good and quick as possible. The maximum time was four minutes. The total
score is the average number of words read in one minute.
Spelling
This was tested at FU1 with word spelling to dictation (Geelhoed & Reitsma, 2004).
The 30 tested words (maximum score) are taught in Grade 2. A score of 16 reflects a
satisfactory level. Reported reliability is above 0.90.
Self-concept towards reading
Six items were used (e.g., “I find reading difficult” and “Most of my classmates read
better than I do”). All items were scored on a scale ranging from 0 (not at all true) to 10
(very much true). Cronbach’s alpha reliability was .72.
Scores range from very negative (0) to very positive (60). Children were considered
to have a low self-concept when they scored ≤1SD below the mean (M = 39.00; SD =
12.36) of all children tested at FU1 (N = 234), including 96 not at risk children with
normal pre-literacy skills.
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We collected data from the digital log files to calculate for each intervention child the
total number of completed sessions and whether the program was completed (i.e.,
the child received lessons of the final program parts and passed the final test with an
accuracy score of ≥85%).
School psychologists filled in a questionnaire for each child about extra reading
instruction (RI) in the classroom and remedial teaching (RT) outside the classroom
provided by a specialist in Grade 1 and 2. Children were considered to receive extra
RI and RT when this was provided ≥3x per week (≥ 10 minutes per session) for ≥6
months. In Grade 3 and 4, children’s individual school records were consulted to find
out whether they received a clinical diagnosis of dyslexia according to the Protocol
Dyslexia Diagnosis and Treatment (in Dutch PDDB). In the Netherlands, children need
a diagnosis of dyslexia in order to receive treatment in a clinical setting outside the
school. For a diagnosis children should, beyond very poor reading (<10th percentile),
exhibit cognitive deficits in (some of) the reading-related skills.

4.3 RESULTS
Quantitative treatment fidelity and program completion
The FR INT (M = 158.70, SD = 70.32) received about one third more sessions than the
noFR INT (M = 99.95, SD = 38.31; t (36) = 3.093, p = .004). Although FR received more
sessions, the proportion of children (65%) in this group who completed the final part
of the program did not differ significantly from the noFR group (74%; χ2 (1,74) = 0.341,
p = .559).

Word-reading accuracy and fluency
Appendix D provides descriptive statistics for WRA and WRF at the different times
of measurement. Figure 4.2 depicts the measurement occasions. We conducted a
2x2 repeated measures ANOVA for WRA (T1 and T2). For WRF, multilevel repeatedmeasures analyses examined effects of Intervention (1 = INT) and Familial Risk (1 =
noFR) on multiple time points (T3 and onwards). The WRF scores were transformed
into standard-normal scores for each time point. In this way the parameter estimates
of the grouping variables can be interpreted as measures of effect size (Cohen’s d). The
post-test (Figure 4.3) was used as reference so that we could test children’s growth
during and after the intervention.
The INT children read more accurately than the noINT children at T1 (after the
intervention in kindergarten: (F(1,74) = 9.360, p = .003; η2 = .118) but not at T2 (October
Grade 1), after the nonintervention period of 3.5 months (F(1,74) = 1.948, p = .167; η2 =
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.027). The FR and noFR children did not differ, but interactions between Intervention
and Familial Risk were significant (F(1,74) = 4.355, p = .041; η2 = .059 and F(1,74) =
6.121, p = .016; η2 = .080, T1 and T2 respectively). Further analyses indicated that in
kindergarten the FR group benefited more from the intervention (F (1, 34) = 11.496,
p = .002; η2 = .264 and F (1, 34) = 7.222, p = .011; η2 = .184) than the noFR group
(F (1, 40) = .545, p = .465; η2 = .014 and F (1, 40) = .611, p = .439; η2 = .016). Note that the
FR INT group also received more intervention sessions (see below).
The multilevel repeated-measures analyses (Figure 4.3 and Appendix E)
yielded main effects of Intervention (effect sizes for the two WRF-lists are .63 and
.58) and Familial risk (effect sizes .80 and .70). Thus, the INT and noFR showed more
improvement towards the post-test compared to the noINT and FR, respectively. The
significant interactions with time showed that the INT and noFR gained more than
respectively the noINT and FR in the second half of Grade 1 and first half of Grade
2. The absence of a significant Intervention*Familial risk interaction indicated equal
intervention gains irrespective of FR status. However, FR INT children had practiced
more for the same achievement gain and average performance of the FR-INT was
lower (30th percentile) than for the noFR INT (60th percentile).
Figure 4.3 shows that the achievement gap between the FR INT (around 30th
percentile) and the FR noINT (around 10th percentile) at post-test remained stable over
the following year. The same post-intervention stability was observed for the noFR group,
with the noINT performing around 30th percentile and INT around 60th percentile.
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Figure 4.3: Word-Reading Fluency Development From Grade 1 to 3
Note. Number of words correct within one minute. T3 = Mid Gr1; T4 = E Gr1; Post = Mid Gr2; FU1 =
E Gr2; FU2 = Mid Gr3.
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ANOVAs were conducted. There was no significant intervention effect yet at T3 (midGrade 1, after 30 weeks of intervention). At T3, there was a small but significant effect
of Familial risk (F (1, 74) = 5.421, p = .023; η2= .072), in favour of the noFR group who
read on average two words more per minute than the FR. Still, the average reading
level of the four groups reflected a very poor reading level (i.e., <10th percentile). The
first significant intervention effect appeared at T4 (end Grade 1, after 42 weeks of
intervention), showing a large effect size for WRF1 and WRF2 (η2= .136 and η2= .167).
There was also a large effect of Familial risk (η2 = .160 and η2 = .169). The noFR group
read around 10 words more per minute than the FR group.

Incidence of reading difficulties
Figure 4.4 shows that at FU2 (Grade 3) the proportion of dyslexic or very poor readers
(i.e., belonging to the 10% lowest achievers according to national norms) among
FR children was reduced from 53% to 23%. The proportion of dyslexic readers was
much lower within the noFR group: around 5% in both the INT and noINT group. The
intervention effect within the noFR group was mainly visible in the percentage of poor
readers (11th-24th percentile), which was 10% in the INT group vs. 33% in the noINT
group.
100%

80%

60%

40%

20%

Good readers (>25th)
Poor readers (10th-25th)

0%

Dyslexic readers (≤10th)
INT

noINT

no familial risk

INT

noINT

familial risk

Figure 4.4: Percentage of Dyslexic, Poor and Good Readers in Grade 3 by Group
Note. WRF list 2 at mid-Grade 3 was used to assess children’s reading level.
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Transfer outcomes
We performed a 2x2 ANOVA on pseudo WRF, text-reading fluency, and spelling
at FU1 to test whether the intervention also improved untrained reading-related
skills. Subsequently, we tested with a chi-square analysis the intervention effect on
self-concept towards reading. Descriptive information for the transfer outcomes is
reported in Table 4.1 (see Method).
The results for pseudo WRF showed a large effect of Intervention (F(1,74) =
14.034, p < .001; η2 = .167) and Familial risk (F(1,74) = 25.890, p < .001; η2 = .270). The
Intervention*Familial risk effect (F(1,74) = 2.599, p = .111; η2 = .036) was not significant,
which means that both FR and noFR groups benefited equally from the intervention.
Children made very few errors in text reading (M = 3.5%; SD = 7.32) with almost 90%
of the children scoring at or below the national error norm of 4%. Two outliers with
error rates of >3SD (one FR INT and one FR noINT) were removed before conducting
the analyses. A large effect of Intervention and Familial risk was found for text-reading
fluency (F (1, 72) = 13.573, p < .001; η2 = .166, and F(1, 72) = 13.835, p < .001; η2 = .169,
respectively). There was no significant interaction of Intervention*Familial risk (F (1, 72)
= 0.57, p = .812; η2 = .001).
Also for spelling significant main effects of Intervention and Familial risk were
found (respectively, F = 6.220 (1, 74), p = .015; η2 = .082 and F = 8.404 (1, 74), p < .01;

η2 = .107), and no interaction (F = 0.447 (1, 74), p = .812; η2 = .006). On average, the FR
group exhibited mild problems with spelling (19th percentile) after the intervention
whereas the noFR group did not (43th percentile). Compared to national norms, 18%
of the FR noINT, around 30% of the FR INT and noFR noINT, and 64% of the noFR INT
reached age-appropriate spelling levels.
The correlation between children’s score on self-concept towards reading and
their reading achievement at FU1 was positive but small, r = .46 and r = .33, for WRF1
and text-reading fluency, respectively. The proportion of children with a low selfconcept towards reading at FU1 was significantly lower within the INT relative to the
noINT group (η2 (1,74) = 4.147, p =.042).

Extra reading instruction and formal diagnosis of dyslexia
Group differences in extra reading instruction (RI), remedial teaching (RT) and clinical
dyslexia diagnosis were investigated (see Table 4.2). There were no group differences in
Grade 1. However, in Grade 2 more noINT children received extra RI (χ2 (1,74) = 5.923, p =
.015) and RT (χ2 (1,74) = 3.639, p = .056) than INT children. The FR noINT received by far
the most extra support in Grade 2. Clinical dyslexia diagnosis was reduced with about
50% within both the FR (47% versus 23%) and noFR group (14% versus 5%).
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Receiving Extra Reading Instruction or Remedial Teaching (Grade 1 and 2), and clinical
dyslexia diagnosis (Grade 3-4)

NoFR

FR

NoINT

INT

NoINT

INT

M (SD)

M (SD)

M (SD)

M (SD)

Pseudo WRF

32.76 (10.22)

49.89 (18.36)

21.65 (10.60)

28.47 (14.10)

Text-reading fluency

96.30 (18.54)

120.32 (29.62)

74.99 (30.64)

96.09 (23.80)

12.81 (7.44)

18.22 (7.75)

9.00 (6.41)

12.12 (7.49)

Spelling

33.3%

10.5%

35.3%

17.6%

Extra RI in Grade 1b

33.3%

42.1%

41.1%

29.4%

Extra RI in Grade 2b

42.8%

21.1%

64.7%

29.4%

Low self-concept (%)

a

c

RT in Grade 1

0.0%

5.3%

5.9%

0.0%

RT in Grade 2c

14.3%

10.5%

41.2%

11.8%

Dyslexia diagnosisd

14.3%

5.3%

47.1%

17.7%

Note. a ≤1SD below the mean of all children tested (N = 234; N = 96 not at risk); b Extra reading
instruction (inside classroom); c Remedial teaching (outside classroom); d formal diagnosis of
dyslexia according to the Protocol Dyslexia Diagnosis and Treatment (in Dutch PDDB).

Discussion
The present study demonstrates that an individualized supplementary reading
program, which starts in kindergarten and covers the whole learning process from
pre-reading to advanced reading, greatly improves the performance of children with
an early cognitive risk profile (i.e., low pre-literacy skills); even in children at highest risk
of dyslexia (with an additional familial risk of dyslexia, FR).
In comparison to the nonintervention group, the intervention group showed
substantially more progress during and one year after the intervention in wordreading fluency, and transfer to skills that were not trained in the program: pseudoword
reading fluency, text-reading fluency, and spelling. Moreover, there was a substantial
reduction in the number of children with a low academic self-concept, a need for
remedial help at school, and the incidence of formally diagnosed dyslexia.
Although the program was effective in all children with an early cognitive risk
profile, the findings support the view that the combination with FR involves an impaired
learning mechanism, whereas in the absence of FR there seems to be lack of learning
opportunity, as indicated by a lower SES in this study. Three results provide evidence
for the assumption that differential response is associated with etiology of risk. First,
on average, FR intervention children became low-average readers in (pseudo) word
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reading fluency (i.e., the 30th percentile), whereas children without FR developed into
above-average readers (i.e., 60th percentile). In addition, only around 5% of the noFR
intervention children met the 10% criterion compared to 23% of the children with an
additional FR. Second, FR children needed about one third more practice than noFR
children to complete the intervention program successfully. Third, on average, the FR
group exhibited mild problems with spelling (19th percentile) after the intervention
whereas the cognitive risk group did not (43th percentile).
Nevertheless, the proportion of FR children who developed dyslexia was
substantially reduced by the program. If, in accordance with policy and international
proposals (Tannock, 2013), dyslexia is defined by the combination of performance in
the bottom 10% on word-reading fluency and lack of response to targeted instruction,
then four findings in our study indicate that early prolonged intervention has the
potential to prevent dyslexia. Approximately 53% of the untrained FR children met the
lowest 10 % criterion, as opposed to 23% of the trained FR children. In addition, the
intervention substantially reduced the provision of extra remedial instruction. In second
grade, 29% of the FR intervention children received help inside and 12% outside of the
classroom, versus 65% and 41%, respectively, of the untrained FR children. Moreover,
the incidence of dyslexia, indicated by formal diagnosis, was reduced substantially in
the FR group (47% compared to 17%). Finally, the positive transfer effect for pseudo
word reading is particularly interesting since dyslexic readers or FR children are known
to have major difficulties with the decoding of nonwords given that they are less able
to rely on their sublexical orthographic knowledge (e.g. van der Leij & van Daal, 1999).
To our knowledge, this is the first RCT study showing that the prevalence of severe
reading difficulties, in the highest risk group of children, can be reduced considerably
by early and prolonged intervention. Our study adds evidence for the crucial role of
favorable environmental influences during the development of reading interacting
with a child’s susceptibility of reading difficulties. Based upon our research, we conclude
that when additional environmental influences, beyond the standard instruction, are
strong and intervention is provided during the critical moments of development,
difficulties can be prevented in children with a high susceptibility of severe reading
difficutlies.
With regard to the impact of FR, the findings of the present study indicates
that genetic liability can be ameliorated by early, individually-tailored, and prolonged
intervention, and supports the view that heritability refers to existing individual
differences (‘what is’) rather than what level could be reached by extensive practice
(‘what could be’; Plomin, Shakeshaft, McMillan, & Trzaskowski, 2014, Asbury and
Plomin ,2014). However, our study extends upon this view, showing that personalized
support needs to be even more substantial than is the case in children with cognitive
risk only.
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and in the expected direction based on our previous intervention study (Regtvoort et
al., 2013) and theory. Together, there is no indication that our findings are driven by
chance rather than true effects. The finding of no FR by intervention interaction on
the outcome level could be related to moderate power to detect such an interaction.
Still, this finding is in line with theoretical arguments (e.g., Graham & Fisher, 2013). In
addition, the fact that the FR group received more intervention sessions as a result
of their slower progress through the programme, calls for further investigation of
the interaction effects. Second, the implementation of the intervention was under
tight control of the researchers. Treatment fidelity was sufficiently high in terms of
tailoring the amount and level of practice to the child, which is the key to its success
(e.g., Regtvoort et al., 2013; Zijlstra, Koomen, Regtvoort, & van der Leij, 2014). The
involvement and support of the parents who acted as tutors in kindergarten may have
played an important role as well. For example, parents of the FR children also could
have been more motivated to practice with their child because they have experience
with how to approach the problem.
Regarding practical implications, the findings reveal the importance of assessing
the etiology of poor performance in the pre-reading phase, i.e. with regard to both
cognitive and family risk, and providing them with early and prolonged indidividual
computer-assisted instruction, of which Bouw! (Build!) is a good example. With regard
to costs, it is well known that children who develop reading difficulties are a burden
upon tight financial resources. The present study indicates that financial and personal
costs can be largely reduced when children at high risk receive timely and prolonged
intervention for three reasons. The program is delivered by non-professional tutors,
which is a cost-effective way to prevent reading failure. In addition, there is a significant
decrease of the need for professional remedial instruction outside the classroom.
Moreover, our results suggest that formally diagnosed dyslexia, to be treated in an
expensive clinic outside the school, can substantially be reduced. This might also
positively affect the risk of secondary problems in the long run, such as school failure,
unemployment, or overall poor well-being, which impact societal resources.
To conclude, the message seems simple: individual instruction and practice of
the active ingredients of reading, feedback and support during the whole period of
emergent to advanced reading is the key to success.
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There are two important limitations in our study that need to be considered.
First, the groups were relatively small. Nonetheless, the main effects were significant
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CHAPTER 5: INDIVIDUAL DIFFERENCES IN RESPONSE TO INTERVENTION

Abstract
An important question is why some children show poor responsiveness to a targeted
two-year individual reading intervention (final year of Kindergarten up to Grade 2),
that has proven its effectivity. The current study used a multiple-case matching
approach to investigate in detail the individual differences in trajectories of reading
development and how cognitive, social-emotional, and implementation factors impact
on responsiveness to intervention (RTI). Eight nonresponders with a word reading
fluency level of <10th percentile in Grade 3, one year after the intervention, were
matched with eight responders (≥25th percentile) on background (e.g. familial risk of
dyslexia) and individual cognitive and behavioural risk variables. The findings indicate
that differences in reading fluency started to appear in the second half of Grade 1,
after 30-46 weeks of intervention. There was no sign of normalization of readingrelated cognitive deficits (phonological awareness and rapid automatic naming). More
nonresponders developed a negative self-concept and showed dependency towards
their teachers, and there were significant differences in terms of implementation in
favor of the responders (sessions, adaptation requirements, and tutors). This study
shows that intervention success in high-risk children (with multiple deficits) is related
to factors on different levels. Implications for RTI research are discussed.

Zijlstra, H., Koomen, H., & van der Leij, A. Individual Differences in Response to Prolonged
Reading Intervention Among High-Risk Children: A Multiple-Case Matching Approach
(revisions submitted)
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Reading disabilities belong to the most frequently studied developmental disorders,
yet the relative contribution of child and environmental factors is hard to disentangle,
especially in regard to individual response to intervention (RTI). Until now, most
longitudinal studies have focused on the influence of general factors, for example
home literacy environment on the development of dyslexia (van Bergen, van der Leij, &
de Jong, 2014, for a review), but do not involve unique factors which are more decisive
in individual development (Plomin, 2011). Moreover, most studies only exert minimal
control of environmental influences at school by assuming that standard instruction
has been provided with equal quality and quantity to all the children. It is, however,
well established that regular instruction varies widely between and even within
classrooms. To reduce variance in environmental effects on individual outcome, it has
been recommended to use a targeted, successful treatment method (Rutter, Pickles,
Murray, & Eaves, 2001). Following this advice, we used the intervention ‘Bouw!’(Build!),
which covers the entire period of emergent, beginning, and advanced reading from
halfway the last kindergarten year well into Grade 2. This program was carried out
as a Tier 3 intervention, aiming to provide intensive supplementary instruction and
support adapted to the individual needs of children at risk of reading difficulties.
In two separate randomised controlled trials (RCT), we demonstrated that,
when children completed Bouw!, it successfully improved the reading and spelling
development of children at risk of developing reading disabilities, and gains were
maintained a year after finishing the program (Regtvoort, Zijlstra, and van der Leij,
2013; Zijlstra, van Bergen, de Jong, Regtvoort, & van der Leij, submitted). However,
although the program was successful at the group level, the studies revealed that
a subgroup of children did not benefit sufficiently. These findings are in line with
other studies in which a substantial subgroup is qualified as so-called nonresponders
(Duff, 2008). For example, studies of second-grade students with reading difficulties
revealed that about 25-35% did not show significant improvement, despite daily Tier
3 intervention outside the classroom for 30 weeks (e.g., Vaughn, Linan-Thompson and
Hickman, 2003; Struiksma, van der Leij, & Stoel, 2009).
Three factors have been suggested to explain non-responsiveness: readingrelated cognitive deficits, unfavourable social-emotional factors, and implementation
of the intervention. Longitudinal prospective studies have indicated phonological
deficits, poor verbal short-term memory, and slow rapid automatic naming (RAN) as
cognitive markers of reading disabilities (e.g., Dandache, Wouters & Ghesquière, 2014;
van Bergen, de Jong, Maassen, & van der Leij, 2014). Studies which controlled for
learning opportunity (e.g., training) have shown effects of these cognitive predictors
on reading outcome as well (Nelson, Benner, & Gonzalez, 2003; Niemi et al., 2011;
Scheltinga, van der Leij & Struiksma, 2010).
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With regard to social-emotional factors, a supportive teacher-child relationship
is identified as particularly important for children with an academic risk (Sabol & Pianta,
2012). However, these children are generally inclined to develop poorer relationships
with their teachers (especially with high conflict), which may further diminish their
engagement and achievement (Roorda, Koomen, Spilt, & Oort, 2011). In addition, a low
academic self-concept may play a role in at-risk children’s reading outcomes (Poskiparta,
Niemi, Lepola, Ahtola, & Laine, 2003). The relation between academic performance
and self-concept is bi-directional (Trautwein, Lüdtke, Köller & Baumert, 2006). It has
been suggested that effective reading interventions counteract this negative spiral for
children with reading difficulties (Wanzek, Vaughn, Kim, & Cavanaugh, 2006).
It is clear that higher intensity of implementation affects intervention
effectiveness (e.g., Denton, 2012). In Bouw! (Build!) frequency of practice, program
completion, and continued practice made a significant difference (Regtvoort et al.,
2013; Zijlstra, Koomen, Regtvoort, & van der Leij, 2014). In their review, Griffith and
Stuart (2013) conclude that in particular two implementation characteristics affect
responsiveness to intervention: (1) quantity and quality of teaching, and (2) adaptation
of program content and implementation to the individual’s need, based on assessment
and monitoring.

Multiple case studies
Multiple case studies are considered particularly useful to understand individual
trajectories of development (Yin, 2014). For example, Snowling (2008) compared the
individual cognitive profiles of 48 children who all had a familial risk of dyslexia (20
children with literacy impairments and 28 children with normal reading and spelling).
Results from their study showed that among the impaired group, the most common
deficits were in phonology and attention, but visuo-spatial deficits (i.e., non-verbal
IQ task) and language impairments were also observed. However, the reverse was
not true since 30% of the group with a phonological deficit had impaired spelling
but normal reading. Nergård-Nilssen (2006) focused on the cognitive, linguistic, and
emergent literacy skills in the preschool period of four children who developed dyslexia
later on. She found that emergent literacy skills at the age of 5-6 (letter knowledge
and logo reading) appeared to be the strongest indicators of later reading disabilities.
However, neither of these studies controlled for opportunity to learn in terms of
instruction (quantity and quality). In contrast, Greulich et al. (2014) used a mixed
method approach to explain the inadequate response of twenty first graders (13%)
to a year-long response to intervention model. The children moved up from Tier 2
(supplementary small-group instruction) to Tier 3 intervention (intensive and increased
individualization). Findings indicated that reading related sub skills, among which
letter word reading and blending words explained most variance in response among
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small amount of variance. There were signs that nonresponders demonstrated task
avoidance.

Present study
In the present study we applied a multiple-case matching approach to investigate why
some children show very poor responsiveness to an effective individual intervention.
Children’s progress was monitored up to one year after the intervention (Grade 3).
We selected all children, eight in total (±20% of the intervention group), who showed
very poor response (word reading fluency ≤10th percentile in Grade 3, one year after
the intervention), and eight responders, who made progress within the normal range
(≥25th percentile). To allow for comparison, the nonresponders were matched to the
responders on an individual basis (i.e., pairs) so that the two categories would not differ
in terms of initial risk profile, using variables that are related to reading disabilities (see
Method). All cases received the same two-year intervention Bouw! (Build!).
The study addressed three questions regarding individual response to
intervention (RTI). First, regarding process and outcome we investigated when
responders started to differ from nonresponders in trained skills (letter knowledge,
word reading accuracy, and fluency), and the transfer to untrained skills (text and
pseudoword-reading fluency, and spelling). In addition, we studied whether being a
responder or nonresponder influenced the provision of professional treatment after
the intervention (i.e., remedial teaching and specialized dyslexia treatment outside the
school).
Second, it was studied to what extent non-response was associated with
persistent deficits in reading-related cognitive skills (RAN and phonological awareness)
and social-emotional problems (child-teacher relationship quality and academic selfconcept), measured in the beginning and after the intervention.
Third, we studied the influence of treatment implementation factors on the
difference between responders and nonresponders in terms of quantity of the
intervention (number of sessions and continuity) and adaptation requirements
(assessment moments and completed instruction level). In addition, we explored tutor
differences: whether a child practiced with a parent, volunteer, or older pupil in grade
1 and 2.
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initial skills. In addition, teacher ratings of behaviour and academic skills explained a
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5.2 METHOD
Participants
The participants were kindergartners with low pre-literacy skills who received the twoyear intervention program Bouw! as part of a larger just mentioned RCT study. One
year after the intervention (i.e., mid-Grade 3) we selected 16 cases from a full sample
of 40 intervention children of 13 primary schools in (the area of) Amsterdam. All cases
received Dutch as first language at home. Eight nonresponders with word reading
fluency <10th percentile were matched with eight responders (i.e., ≥25th percentile).
Cases were matched (see Table 5.1) within pairs on cognitive risk/profile (phonological
awareness, letter knowledge, vocabulary and broader language skill), age (M = 5.76
years, SD = 0.29, 14 boys), FR (12 with familial risk of dyslexia), ADHD-symptoms,
socioeconomic status (SES), ethnicity/additional language at home, and non-verbalIQ. For phonological awareness and additional deficits we used the following criteria:
± small deficit (26th – 37th percentile); + moderate deficit (17th - 25th percentile), ++ severe
deficit (≤16th percentile; see Table 5.1). For letter knowledge in kindergarten there were
no national norm scores. For each individual case poor letter knowledge was defined
as a score <1 SD below the mean of all children who were in the larger study, including
non-risk children (N = 150) with around average to good pre-literacy skills. On average
this was ≤7 letters out of 34. For comparison, non-risk children knew 15 letters.
Table 5.1 shows that six pairs had the same sex, six pairs had a parent with
dyslexia (FR), and seven pairs had a deficit in phonological awareness. The majority
of the cases had (very) poor letter knowledge (0-4 letters). In addition, five pairs had
a deficit in the language domain (i.e., receptive vocabulary and/or broader language
skills), and three pairs had symptoms of AD(H)D. Six pairs (3-8) were Dutch, one pair
English, and another pair had Surinam-Dutch parents. All pairs were from moderate
(secondary/vocational education) to high SES background (university degree). Nonverbal IQ was for all pairs, except for one within the normal range. Pair 8 scored around
1SD below the mean of all children tested (N = 241), including the non-risk children.
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boy

boy

girl

boy

girl

boy

boy

boy

boy

boy

boy

boy

boy

boy

boy

boy

1a

1b

2a

2b

3a

3b

4a

4b

5a

5b

6a

6b

7a

7b

8a

8b

5

4.5

4.5

3

3

5

3

3.5

3

4.5

4.5

3.5

3

2.5

5

5

SES

5.9

5.7

5.7

5.6

6.0

5.6

5.3

5.2

6.1

6.0

5.6

6.1

6.1

5.7

6.1

5.7

Age in years

Background

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

FR

+

+

+

+

+

++

+

±

+

+

++

±

±

+

PA

10

4

3

1

1

1

0

1

2

7

4

4

1

2

0

0

LK

Pre-literacy

±

+

+

+

±

Receptive
vocabulary

±

±

++

+

±

++

++

++

±

Broader language

Additional deficits

Yes

Yes

Yes

Yes

Yes

Yes

AD(H)D symptoms

20-25th

<10th

>75th

<10th

30th

<10th

25th

5th

50th

<10th

30th

<10th

60th

<10th

60th

5th

WRF
Grade 3

Outcome

+ = moderate deficit (17th - 25th percentile) ++ = severe deficit (≤16th percentile); WRF = word reading fluency

Note. a = nonresponder; b = responder. Age in years and months just before the start of the intervention. ± = small deficit (26th – 37thpercentile);

Sex

Pairs

Table 5.1. Background, Matching, Additional Variables and Outcome in Grade 3 for all Cases
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Intervention and Tutors
Bouw! (Build) is a computer supported intervention delivered by a non-professional
tutor (see below). In our study it was provided as an early Tier 3 intervention:
supplementary individual instruction was provided from halfway the last kindergarten
year to January of Grade 2. Tutor instructions are provided in the left part of the
screen. For a more detailed description of the intervention program see Chapter 4. The
program combines training of phoneme awareness and letter knowledge with reading
instruction of words with increasing difficulty and speed. The reading exercises address
all the orthographic complexities of the Dutch language (e.g., digraphs, homophones,
double consonants, open and closed syllables; see van der Leij & van Daal, 1999).
The program consists of 12 parts and all children started with part 1. We advised to
practice 3-4 times/week (15 minutes/session) and to assess children at least once per
two months in order to adapt the instruction level and pace needed to complete the
lessons (see also “Adaptation requirements”). Regular assessments are included in the
program. Treatment fidelity was promoted through tri-monthly meetings (see Zijlstra
et al., 2014). The intervention included: (1) the pre-reading phase (final 18 weeks of the
last kindergarten year), (2) the beginning reading phase (28 weeks in Grade 1), and (3)
the more advanced reading phase (the first 16 weeks of Grade 2). There were two nonintervention periods: one after kindergarten (six weeks summer break and the first two
months of Grade 1) and one after Grade 1 (six weeks summer break). In kindergarten,
childeren were tutored by one of their parents at home. Two cases were tutored by an
adult at school (volunteer or teaching assistant: TaS) because their parents were too
busy. In Grade 1 and 2, eight cases were tutored at school by an adult (volunteer, TaS,
or remedial teacher (RT), five by an older pupil, and three by one of their parents at
home. Overall tutor quality (adapted instruction and emotional support) was highly
sufficient (see Zijlstra et al., 2014).

Instruments and test occasions
Selection measures
Productive letter knowledge (LK)
Was measured with the Grapheme test (Verhoeven, 1993) in mid-kindergarten, and
repeated in October of Grade 1 (B-Gr1), after the first non-intervention period (see
above). The child has to read out loud 34 separate graphemes, including digraphs.
Cronbach’s α is .85.
Phonological awareness (PA)
The subtest of the CELF-4-NL (Kort, Schittekatte, & Compaan, 2008) was used in
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intervention. Maximum score is 45. Standard scores range from 1 to 19 (10 = average).
Cronbach’s α is .85.
Familial risk
A self-report questionnaire was administered to measure the literacy difficulties of all
the parents in their preferred language. For further descriptions see van Bergen et
al. (2014). Children from parents reporting below average reading ability and (below)
average spelling were denominated as FR. The vast majority of the parents had also
participated in a (pseudo) word reading fluency test, independent of the questionnaire.
Of the denominated FR parents (based on the self-report questionnaire) all scored
≤15th percentile except two (with university degrees) who scored below average
(around the 30th percentile). All of the nonFR parents scored average to good on the
tests (50th-90th percentile).
Additional deficits
Receptive vocabulary
The receptive vocabulary test was administered at the end of kindergarten (Verhoeven
& Vermeer, 1996). Reported Cronbach’s α is above .95.
Broader language skills
The subtest Word categories II of the CELF-4-NL (Kort et al., 2008) was used to
assess receptive and productive verbal skills at the beginning of Grade 3. Reported
Cronbach’s α is .85.
AD(H)D-symptoms
Teachers reported about children’s ADHD symptoms in Grade 2 on three items
measuring attention problems and three about hyperactivity/impulsivity from the
Teacher ’s Report Form (Achenbach, 1991). Children showed A(D)HD symptoms if they
scored within the clinical range for the full scale (8-12) or when they retrieved the
maximum score for the inattention scale.
Rapid automatic naming (RAN)
Naming speed (digits and objects) was assessed at the end of Grade 2. Two cards with
series of 50 symbols (digits and objects) randomly ordered in five columns of 10 was
presented. The score was time to completion of the two cards separately. Standard
scores range from 1 to 19 (10 = average). Reliability (split-half).81 (van den Bos et al.,
2004).
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mid-kindergarten and at the end of Grade 1, respectively before and after 46 weeks of
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Background measures
Family SES
Parental educational level of both parents was ranked on a scale ranging from
1 (primary school only) to 5 (university degree). We calculated the average of both
parents.
Non-verbal IQ
We used the Raven Coloured Progressive Matrices to measure non-verbal IQ in midGrade 1. Cronbach’s α ranges from .80 to .90 across languages and age levels (Raven,
Raven, & Court, 2004).
Outcome measures
Word-reading accuracy (WRA)
This measure was conducted in October Grade 1 B-Gr1), containing 10 vowelconsonant (VC) or CVC-words, such as aap [ape] and weg [road]. The words were not
explicitly taught in the intervention program or at school.
Word-reading fluency (WRF)
This was measured at multiple time points: Mid-Grade 1, End-Grade 1, Mid-Grade 2,
End-Grade 2, Mid-Grade 3. The child has to read as many words correctly of a list
that consisted of 150 monosyllabic words with consonant clusters, such as land [land]
and droom [dream]. The score was the number correctly read within one minute.
Cronbach’s α s .94 (Verhoeven & van Leeuwe, 2003).
Spelling
PI-dictee (Geelhoed & Reitsma, 1999) was administered at the end of Grade 2. We
used block 20 and 25 (30 words in total) since the difficulty of these words match the
Grade 2 instruction level. Reported reliability is above .90.
Pseudoword-reading fluency
This test (Klepel; van den Bos, Lutje Spelberg, Scheepstra, & de Vries, 1994) consisted
of a list of 116 pseudowords of increasing difficulty (i.e., taaf, nargel, megoezen) and
was administered at the end of Grade 2. The score was the number correctly read
within two minutes. Reported parallel reliability is above .90.
Professional treatment
School psychologists filled in a questionnaire about remedial teaching (RT) outside the
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at least 1x/week (≥20 minutes/session) for ≥6 months. In September Grade 5, school
psychologists were asked to report which children were clinically diagnosed as dyslexic
and receiving treatment in a dyslexic clinic.
Social-emotional characteristics
Teacher-child relationship quality
In June Grade 1 and 2, Teacher-reported conflict and dependency was measured
with subscales of the Dutch version of the STRS (Student Teacher Relationship Scale;
Koomen, Verschueren, van Schooten, Jak, & Pianta, 2012). Conflict refers to negative
and coercive interactions (e.g., struggling with each other), whereas Dependency
represents levels of clinginess and overdependence of the child (e.g., asking for help
when not really needed). A shortened version was used comprising five items (5-point
scale) with the highest factor loadings per subscale (Koomen et al., 2012). We used the
whole sample descriptives (N = 58 teachers; N = 213 children including non-risk children)
to denominate whether a child had relatively high levels of conflict and dependency.
A score ≥1SD above the sample mean was considered to be deviant. Child-reported
conflict was measured with the Conflict subscale of the Young Children’s Appraisals
of Teacher Support (Y-CATS; Mantzicopoulos & Neuharth-Pritchett, 2003). Each item
was judged by the child as ‘true’ (0) or ‘untrue’ (1). Maximum score was 9. Children’s
perceptions of Conflict were considered to be deviant when they reported ≥1SD above
the sample mean (N = 243), including children that were not selected as at-risk.
Academic Self-concept
Six items (0 = not all true to 10 very much true) were administered at the end of Grade
2 and measured children’s self-concept towards reading and spelling (e.g., “I find
reading difficult”, and “Most of my classmates read better than I do”). For interpretation
purposes, scale scores were converted into 0-10 (average of the six items). Children
were considered as having a negative academic self-concept when they scored ≤1SD
below the whole sample mean (N = 243), including the non-risk children. Cronbach’s
alpha reliability within the whole sample was .70.
Treatment implementation
Quantity of Intervention
We collected data from the digital log files to calculate for each intervention child
the Total number of sessions during the whole intervention period. Hundred sessions
reflects about 60% of the total number of lessons (i.e., children complete around 2-4
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classroom in Grade 2. A child was considered to receive RT when this was provided
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lessons per session). We also calculated Continuity, referring to the total number of
logged sessions for each period separately: Kindergarten, Grade 1, and Grade 2.
Adaptation requirements
We calculated the Completed instruction level by counting the highest program part in
which the child has been working (finishing at least half of the lessons). The basic part
of the program consists of the first seven program parts (34 graphemes, one syllable
words. The more advanced part of the program (8-10) consists of combined words and
CC-cluster words. The most difficult part of the program (11-12) teaches open/closed
syllables multisyllable words. We also counted the number of assessments per month.
The minimum is 0 and the maximum is 15 (i.e., one time per month during the whole
intervention period). In order to adapt the instruction level to individual children, it is
necessary to test children at least once in the 2 months (i.e., ≥7 assessment moments).
Tutors
In addition we report the tutor mode of the program for each case because this varied
after the intervention in kindergarten. If parents decided not to continue practicing at
home in Grade 1 and 2, schools choose the tutor mode: volunteer, teaching assistant
(TaS) or an older pupil (Grade 4-6).

Analysis Plan
To answer our research questions we tested group differences (responders versus non
responders) by means of ANOVA’s and additionally analysed descriptive information
(i.e., the number of children within both groups who reach a certain level or who
are deviant in terms of the variables tested). Considering the small sample size, the
significance level was set at .10 to reduce the chance of Type-II error.
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Developmental process and outcomes
For details about reading process and outcomes of the two groups, see Table 5.2.
At the beginning of Grade 1 (after 18 weeks of intervention in kindergarten and the
first non-intervention period), responders and nonresponders could decode about 17
graphemes and read about four out of ten CVC-words accurately, scoring about 1SD
below the mean of the non-risk sample (N =150). Thus both groups were still at risk to
develop reading difficulties, after the intervention in kindergarten.
Table 5.2. Descriptive Statistics for Reading Process, Outcomes, and
Associated variables
Nonresponder

Responder

M

SD

M

SD

LK B-Gr1

16.63

4.98

17.50

7.78

WRA B-Gr1

3.63

2.13

4.38

2.88

WRF M-Gr1

1.63

1.51

4.62

3.11

WRF E-Gr1

11.52

7.25

27.00

11.54

WRF M-Gr2

19.00

6.69

49.75

12.23

WRF E-Gr2

29.00

10.32

67.13

13.22

WRF M-Gr3

36.62

4.80

72.37

13.57

17.71

4.15

39.25

13.71

Spelling E-Gr2

4.50

4.75

12.88

6.94

PA E-Gr1a

8.00

1.51

8.13

2.30

8.63

1.85

9.38

2.26

10.12

1.80

8.75

2.44

Pseudo WRF E-Gr2

RAN E-Gr2 (digits)

a

RAN E-Gr2 (pictures)

a

T-C Conflict Gr1

9.50

5.60

8.75

3.11

T-C Conflict Gr2

8.63

5.62

8.12

3.44

T-C Dependency Gr1

11.12

4.73

10.62

2.97

T-C Dependency Gr2

10.75

5.33

8.75

1.82

C-T Conflict Gr1

2.00

2.07

1.87

1.35

C-T Conflict Gr2

1.25

1.39

1.62

2.13

Self-concept E-Gr2

4.63

2.48

6.69

1.63

Note. a Standard score (10 = average). Abbreviations (measures) see Method section

Figure 5.1 summarizes the WRF development during and up to one year after
the intervention for all cases and the average learning curve for the two groups.
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During the first WRF-measurement (Mid-Grade 1), after 30 weeks of intervention,
there was a significant difference between the two groups, F(1,16) = 6.018, p = .028;

η2 = .301. Although the responders read only three words more per minute than the
nonresponders, reflecting a difference of 5 percentile points. Furthermore, six of the
eight responders and all nonresponders performed below the 10th percentile. The
difference between the two groups increased to around 25 percentile points at the end
of Grade 1, after 46 weeks of intervention, F(1,16) = 10.349, p = .006; η2 = .425. On average
the responders read 15 words more per minute than the nonresponders, respectively a
low average (30th percentile) and very poor reading fluency level (<10th). The majority
of the responders (N = 6) performed still below average (<40th percentile), but only one
responder (5b) scored very poor. At post-test (Mid-Grade 2), the difference between
the two intervention groups reflected around 30 percentile points, F(1,16) = 38.892, p =
.000; η2 = .735. Half of the responders performed (above) average (>40th percentile) and
only one responder (8b) just missed the 25th percentile. One year after the intervention
(Mid-Grade 3), the responders scored on average around the 40th percentile, whereas
the nonresponders scored just below the 10th percentile. Half of the responders showed
full normalization of their reading skills (≥40th percentile; see also Table 5.1).
100

80

Responders

60

Non-responders
Pair 1
Pair 2

40

Pair 3
Pair 4
Pair 5

20

Pair 6
Pair 7
0

Pair 8
Mid Gr1

End Gr1

Mid Gr2

End Gr2

Mid Gr3

Figure 5.1. Word Reading Fluency Development for all Cases and by Group
Note. The dark grey area depicts the 0th-10th percentile; the middle grey area depicts the
11th - 25th percentile; the white dotted area depicts the 26th - 50th percentile
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Five months after the intervention (E-Gr2), significant differences emerged for pseudo
WRF (F(1,16) = 15.841, p = .002; η2 = .549). The responders scored more than 1SD higher than
the nonresponders, reflecting average (50th percentile) versus very poor performance
(≤10th percentile). All nonresponders against one of the responders (8b) showed mild to
severe deficits in pseudo WRF. At the same time, responders had a significant higher
spelling ability than the nonresponders (F(1,16) = 7.937, p = .014; η2 = .362). However,
the mean score of the responders reflected poor (19th percentile) compared to very
poor ability of the nonresponders (5th percentile). Only, two responders scored around
average (≥40th percentile) in terms of the norm population. All nonresponders had a
severe spelling deficit (≤10th percentile) versus four of the responders.

Provision of Professional Treatment Outside the Classroom and School
In Grade 2, Remedial Teaching (2-3x per week) was provided to four of the
nonresponders but to none of the responders. In Grade 3 and onwards, six of the
nonresponders against none of the responders received dyslexia treatment in an
institute outside the school after receiving a clinical diagnosis.

Associated variables
There were no differences between the two groups during the repeated phonological
awareness measurement, at the end of Grade 1 (after 46 weeks of intervention), F(1,16)
= 0.017, p = .899 (Table 5.2). The average phonological awareness of both groups
(standard score of 8) reflected poor ability (25th percentile). Two nonresponders and
three responders had a moderate or severe PA deficit (<25th percentile). The results
for RAN at the end of Grade 2 (half year after the post-test) showed also no group
differences, F(1,16) = 0.527, p = .480 and F(1,16) = 1.645, p = .221, respectively for digits
and objects. Three to four nonresponders and responders had a moderate or severe
RAN deficit.
With regard to teacher-child conflict, there were no differences between the
two groups in Grade 1 and 2, when it was reported by the teacher (T-C) or by the
children (C-T). For two nonresponders and one responder the teacher reported high
levels of conflict in both grades. Three responders and three nonresponders reported
conflict in Grade 1 and/or Grade 2. Also no group differences were found when the
teacher reported about the degree of dependency towards the teacher in Grade 1 or
2. However, significant more nonresponders (N = 3) than responders (N = 0) showed
high dependency in Grade 2, η2 (1,16) = 3.692, p = .055.
Responders had a significantly higher academic self-concept than the
nonresponders, F(1,16) = 3.842, p = .070; η2 = .215. Significantly more nonresponders
(five against one responder) had a low academic self-concept, η2 (1,16) = 4.267, p = .039.
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Treatment implementation
For details about the treatment implementation characteristics, see Table 5.3. With
regard to quantity, the responders received 33% more sessions in total than the
nonresponders, but variation was high and the mean difference was not significant,
F(1,16) = 2.044, p = .175 η2 = .127. The difference in number of sessions was only significant
in Grade 1 with 38% more sessions for the responders, F(1,16) = 3.643, p = .077; η2 = .207.
Equal numbers of sessions (around 30 sessions for both groups) were found during
the last 16 weeks of the intervention in Grade 2. Looking more closely at individual
differences, in five out of eight matched cases the responder received more sessions in
total. In seven out of eight pairs the responder received more sessions in Grade 1. With
respect to continuity, three nonresponders versus none of the responders had a slow
start (received <10 sessions in kindergarten). Two nonresponders and two responders
stopped earlier in Grade 2 (<10 sessions). Noteworthy, one of the responders (case 8b)
who stopped earlier retrieved the lowest reading WRF-score of all responders at posttest and after the intervention (see also Figure 5.1).
The responders practiced at a significantly more advanced instruction level than
the nonresponders, F(1,16) = 4.775, p = .046 η2 = .254. Five responders completed
the lessons of the final part of the program (part 11-12: “open and closed syllables”)
against one of the nonresponders. Four nonresponders practiced in the basic part of
the program (i.e., part 1-7) against only one of the responders (8b). As can be seen in
Table 5.3, these cases received far less assessments (3.5 to 5.5 assessments), indicating
that assessments were insufficiently used to adapt the instruction level to the child
in order to progress through the program. Nonresponders, on average, received
six assessment moments, which is about one per 2-3 months. The responders, on
average, received nine assessment moments, which is in line with the advice (i.e., of
once per 1-2 months).
In kindergarten, there were only two childeren practicing with a tutor at school
(an adult volunteer) instead of at home. The most significant difference between the
groups in Grade 1 and 2 concerned the delivery mode at home. Three of the responders
had a parent who wanted to continue the practice at home after kindergarten,
whereas there were no such parents in the group of nonresponders. The three parents
(M = 122.66; SD = 36.07) practiced more in Grade 1 than the non-parent tutors
(M = 60.38; SD = 25.85). There were no differences in Grade 2.
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Pairs

Total
sessions

Continuitya

Completed
instruction
level

Assessment
moments/
month

Tutor
(Gr 1 and 2)

1a

184

64,84,36

8

8.5

Pupilin

1b

183

50,101,32

12

13

Pupilin

2a

53

15,38,0

3

3.5

RTout

2b

103

13,70,20

9

9

TaSin

3a

57

0,10,47

8

2.0

RTout

3b

369

174,160,35

12

13

Parent

4a

143

13,81,49

10

9

Volunteerout

4b

263

78,120,65

12

14

Parent

5a

76

0,67,9

6

5

TaSout

5b

130

10,78,42

12

6.5

Volunteerout

6a

95

38,33,24

6

5.5

Pupilout

6b

91

20,60,11

11

6

Pupilout

7a

186

79,67,40

11

9

Volunteerout

7b

80

15,29,36

9

7

TaSout

8a

126

5,69,52

7

5

Pupilin

8b

161

70,88,3

5

4

Parent

Note. a = nonresponder; b = responder; atotal number of sessions in respectively kindergarten,
Grade 1, and Grade 2; in outinside or outside the classroom

5.4 DISCUSSION
One of the most remarkable findings of this study is that differences in response to
intervention in high-risk cases (with multiple deficits) started to appear in the second
half of Grade 1, after more than 30 weeks of individual reading intervention. Half of the
responders escaped even at a later stage from the lower range by a developmental
spurt in Grade 2, during the final 16 weeks of the intervention. Half of the responders
showed full normalization of reading fluency skills (≥40th percentile), but the matched
non-responding cases showed no or very little progress. In addition, the results for
word reading fluency were reflected in transfer effects to untrained pseudoword
reading fluency and in a lesser extent to spelling. Half of the responders still showed
very poor spelling ability after the intervention, which underlines the high-risk status
of the cases. Reflecting the lack of reading progress, half of the nonresponders
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received help from a remedial teacher in Grade 2 and six out of eight were referred to
dyslexia treatment outside the school in Grade 3 or 4.
Reading-related cognitive deficits were not affected, because the majority of
the cases retained the phonological problems they already had before intervention,
and performance on RAN at the end of Grade 2 was below average. With respect to
social-emotional factors, lower levels of academic self-concept were found for the
majority of the nonresponders but not for responders. No differences appeared in
child-teacher relationship, except that some nonresponders showed high levels of
dependency towards their teacher. It should be noted that the influence of initial risk
profile (pre-literacy skill and FR) and other important individual variables, in particular
poorer vocabulary/language skills or AD(H)D, was controlled by matching.
With respect to implementation factors, responders received more sessions
overall, especially in Grade 1 (which was by far the longest intervention period), and
continuity of sessions in the three periods of intervention was somewhat higher. In
addition, responders were assessed more often, and completed a more advanced
instruction level, than the nonresponders. Results suggest that less assessment
occasions resulted in inappropriate adaptation of the instruction level necessary for
individual children to progress through the program. This interpretation is supported
by the finding that the majority of the nonresponders were still practicing in the basic
part of the program and that they received fewer assessments than the recommended
once per 1-2 months.
Finally, interesting differences emerged with regard to tutors. Children had one
of their parents at home as tutor in the kindergarten period, followed by other tutors
at school in Grade 1 and 2 (older pupils, volunteers, teaching assistants, remedial
teachers). However, three parents of responders voluntarily continued practicing at
home after kindergarten. Two of them (cases 3b and 4b, Table 5.3), both from families
with FR, provided by far the most sessions in total and the third case (8b) received
relatively high number of sessions in kindergarten and Grade 1. As we observed in
an earlier study, FR parents or their partners can be very motivated and are able
to support the literacy development of their children (e.g., van Otterloo, van der
Leij, & Veldkamp, 2006). However, this is not always the case given that none of
the FR parents of the nonresponders in our study continued the practice at home.
Volunteers, older pupils and teaching assistants provided a moderate to large number
of sessions. Noteworthy, although overqualified for the job, the two remedial teachers
who assisted two nonresponders provided the smallest number of sessions. It may be
inferred that professional qualification is less important than delivering the program in
terms of quantity, supporting the findings of Regtvoort et al. (2013).
In sum, starting in the course of Grade 1, there were increasing differences
between responders and nonresponders in fluency of word reading, reflected by a
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of nonresponders who received specialized help inside and outside the school. Taskrelated cognitive deficits did not normalize under the influence of the intervention
in the responders. In case of RAN this is in line with the view that a speeded naming
skill is hard to influence at this age (e.g. de Jong & Oude Vrielink, 2004). However,
phonological awareness was not affected either, although it was practiced in the first
half of the program. It may be suggested that reading-related cognitive deficits are
useful in predicting individual differences in reading, but are not part of the reading
system that is affected by targeted intervention (see also van der Leij, 2013). A
poorer self-concept is related to nonresponse and a more dependent relationship
with their teacher in some of the cases in Grade 2. Our data cannot reveal whether a
lower academic self-concept is a consequence or cause of reading related problems
(see discussion below). The only factor in our study that was more directly related
to differences in response are quantity and quality of implementation which were in
most cases (5 to 7 out of 8 pairs) in favour of the responders. Findings further support
the view that early tutor-supported intervention has the potential to help children
who are vulnerable to experience failure-related problems (Wanzek et al., 2006), at
least when the intervention condition are optimal.
Three topics warrant in depth discussion. First, the importance of prolonged
continuation of the intervention well into Grade 2 is supported by the findings. For
the responders, the risk of reading difficulties is largely reduced by providing sessions
frequently as a supplement to classroom instruction during the entire period of
emergent, beginning and advanced reading. Because differences only started to
appear in (the second half of) Grade 1, the question may be raised whether a start in
kindergarten is necessary and whether a start in Grade 1 might be equally beneficial.
However, we have reason to argue against postponing the start of the program.
Recently, data from two independent studies investigating Bouw! were compared. In
the first study, the intervention started in October Grade 1, in the second, halfway the
last year of kindergarten (reported by Regtvoort, 2014, p. 160). At the end of Grade
2, the proportion of very poor readers (threshold ≤10th percentile) was lower in the
sample that started intervention in kindergarten than in the sample that started in
Grade 1 (5% versus 13%). Moreover, the proportion of good readers (>75th percentile)
was much higher (47% versus 22%) (Regtvoort, 2014, p. 160). However, some caution
is warranted because the identification of children at risk of reading difficulties seems
to be more reliable in Grade 1 than in kindergarten because the screening in Grade 1
is also based on a child’s response to the core reading curriculum. Nonetheless, we
showed that early selection can be done quite effectively if the selection is based
on both a cognitive risk profile and familial risk of dyslexia (see also Regtvoort, 2014,
p. 150). Furthermore, the delayed response of the responders in our study indicates
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transfer to pseudowords and (in a lesser extent) to spelling, and by the higher incidence
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that they were truly in need of intensive intervention. We suggest that, instead of
waiting until reading differences appear, early supplementary instruction and practice
in these sub skills may result in a better start and more protection against reading
failure, at least when the intervention is continued and individual progress is carefully
monitored.
Second, the question can be raised why, in the absence of differences in risk
profile, additional deficits, background factors and even, in some cases, with
comparable quantity of sessions, large differences in outcome between responders
and nonresponders appeared. It is tempting to point at low academic self-concept
as a risk factor because it is more prominent in nonresponders than in responders. A
low self-concept can initiate lowered motivation and task-oriented behaviour, which
negatively affects reading outcomes (e.g., Poskiparta et al., 2003). This interpretation
is supported by recent findings. In a previous study with the intervention Bouw!
task-oriented behaviour during the sessions in two subsequent years turned out to
be a strong predictor of reading outcomes, especially in Grade 1 (Zijlstra et al., 2014).
In another intervention study, Greulich et al. (2014) reported that nonresponders
demonstrated task avoidance and more negative emotions during the intervention
sessions. However, it should be noted that self-concept was measured after finishing
the intervention, making it hard to conclude whether this factor is a cause or
consequence of poor reading progress. Unique combinations of factors may have been
decisive. Although teacher-child conflict (in Grade 1 and 2), and dependency (in Grade
1) occurred in both groups (which reduces the probability of a general relationship
with failure), in individual cases these factors may have contributed to low response
to intervention, possibly in interaction with other factors. For example, in pair 5 the
difference in response may be related to the combination of implementation and
social-emotional factors. Both responded very poorly to the first two months of
formal reading instruction: in October Grade 1 they had the lowest scores of all cases
in this study (they knew only 4-9 letters out of 34 and were not able to read any of the
simple CVC-words). The nonresponder received less sessions (76 versus 130) than the
responder, in particular in Grade 2. At that time the responder showed a developmental
spurt whereas the nonresponder did not progress (see Figure 5.1). In addition, the
nonresponder had both a lower self-concept and a conflictual relationship with his
teacher (reported by both teachers and child in Grade 1 and 2), while being at the same
time overly dependent on support from the teacher (reported by both teachers in
Grade 1 and 2). The responder did not show any of these signs.
Third, the present study shows that, even when the variation in environmental
influences is reduced by a treatment method that allows for quantification of the
influences, analysis at the individual level reveals that it is hard to exert experimental
control over all relevant variables in the natural situation. At the same time, relating
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compose a list of risk and protective factors which may be used as a starting point
in the individual intervention situation. The importance of implementation factors
is evident, in particular with regard to total amount of sessions, continuity, and
adaptation requirements of the program in Grade 1. In addition, as argued before,
an early start in kindergarten and prolonged intervention seems most effective.
Although non-professional tutors are able to deliver the program both at home and at
school (Zijlstra et al., 2014), parents continuing the practice at home may matter more
for high-risk children, given that they have the opportunity to invest additional time.
When implemented properly, the computer-assisted program served as a beneficial
supplement to instruction in the classroom and decreased the need for remedial
teaching and dyslexia treatment to children with a clinical diagnosis (in Grade 3 and
onwards).
To conclude, although responders and nonresponders showed comparable
risk of reading failure at the start of the intervention, and were matched on several
background and individual variables, they differed in their subsequent trajectory of
progress. Whereas none of the measured cognitive deficits related to the differences,
a combination of implementation and social-emotional factors may have played a role
at the individual level. This study illustrates that, to reduce the risk of reading failure,
a prolonged computer-assisted tutoring program, supplementary to instruction and
practice in the classroom, may be beneficial.
Given that the preventive intervention was delivered by non-professionals,
it is a cost-effective alternative in comparison to professional help delivered after
reading difficulties have already occurred. At the same time, it should be noted that
there remain children who do not profit even when conditions at home and within the
school are optimised. Still, our results suggest that a substantial number of high-risk
children can be helped when the conditions are optimal. Teachers and tutors have the
important dual task to implement interventions with integrity and to support children’s
on-task behaviour and to prevent children from getting unmotivated or frustrated.
Future investigations of social-emotional factors in combination with implementation
characteristics may help to explain the dynamics of response to instruction.
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variation in environmental variables to differences in outcome makes it possible to

Knowledge is of no value unless you put it into practice
Anton Chekhov

108

Chapter 6

General discussion

CHAPTER 6: GENERAL DISCUSSION

6.

GENERAL DISCUSSION

The series of studies reported in this dissertation focused on instructional and
pedagogical practices within the general classroom context and directed toward
individual at-risk children in the beginning phases of formal learning. Chapter 2
investigated the role of the teacher in creating an effective early grade learning
environment by means of teacher interpersonal behavior. Chapter 3 through 5
examined the implementation and effects of supplementary individual instruction to
children with a risk of reading difficulties.
In what follows four issues that were only briefly described in the previous
chapters, are integrated and discussed in more depth. All are of additional value for
theory and professional development of instructional and pedagogical practices,
and the prevention of learning problems. The first issue pertains to the two ways
of studying children’s perceptions of interpersonal relationships with teachers
and it’s role across at-risk populations. Issue 2 discusses the conceptualization and
implementation of effective preventive tutoring interventions to reading. Issue 3
contributes to the important question whether severe reading disabilities/dyslexia can
be prevented, including in children with a double risk (cognitive risk and familial risk of
dyslexia). Issue 4 provides a multi-factor view of the individual dynamics of response
to intervention. More specifically, it discusses the lingering problem of treatment
resistance. The general discussion will be closed by suggestions for future research,
recommendations for practice and concluding remarks.

6.1 INTERPERSONAL RELATIONSHIPS IN EARLY GRADE CONTEXTS
Child perceptions of teacher-child relationships
Teacher-child relationship quality in terms of emotional and academic support has
been widely acknowledged as of significance for academic readiness and subsequent
school success (e.g., Stuhlman & Pianta, 2009; Roorda, Koomen, Spilt & Oort, 2011).
There are roughly two ways of conceptualizing teacher-child relationships: first, by
focusing on the dyadic teacher-child relationship, which is relatively dependent on
the individual child/teacher and second, by concentrating on teacher interpersonal
behavior towards all children in the classroom, which is more dependent on the
style of the teacher in interaction with the group. Both approaches were explored in
the current dissertation, in Grade 1 and 2 of primary school. Over the last decades,
teacher reports and classroom observations have been the predominant sources
to measure the teacher-child relationship. The use of children as informants of the
teacher-child relationship quality is only in its beginning phases. Research focusing
on young children’s perceptions of the dyadic child-teacher relationship has been
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2005; Mantzicopoulos & Neuharth-Pritchett, 2003; Spilt, Koomen, & Mantzicopoulos,
2010). However, knowledge about child perceptions of teacher interpersonal behavior
in early primary school is lacking.
In Chapter 2, a child version of the Questionnaire on Teacher Interaction (QTI)
was developed to measure teacher interpersonal behavior in terms of Control and
Affiliation. In Chapter 5, we included the Young Children’s Appraisals of Teacher
Support (Y-CATS) to measure the dyadic teacher-child relationship (level of Conflict)
experienced by the child (Mantzicopoulos & Neuharth-Pritchett, 2003). The QTI
is grounded in interpersonal theory (e.g., Wubbels, Brekelmans, den Brock, & van
Tartwijk, 2006) and the Y-CATS in attachment theory (e.g., Pianta, 1999). Although
differing in conceptual framework and the level of measurement both theories share
the idea of optimizing children’s development through supportive interactions and
can complement each other.

Dyadic relationship
Attachment-oriented research learned us that especially behavioral/academic at-risk
children are inclined to develop poorer relationships with their teacher, while at the
same time positive experiences of the relationship with their teacher matter more for
the academic achievement of these children (Hamre & Pianta, 2001; Roorda et al.,
2011; Sabol & Pianta, 2012). The teacher-child relationship quality and a child’s school
adjustment even has a reciprocal association, as shown by cross lagged longitudinal
designs (Doumen et al., 2008; Roorda, Vancraeyveldt, van Craeyevelt, & Colpin, 2014).
Interventions may be most effective if they adapt their focus on at-risk children’s
specific relational needs. We know that especially higher levels of perceived conflict,
marked by discordant relationships through negative interactions with the teacher,
are most strongly associated with school outcomes of children. Consistent with the
attachment approach, positive relationships with the teacher may help academic atrisk children to remain motivated and self-confident, which stimulates them to put
more effort in their work needed to overcome their risk.
In Chapter 5 we administered the Y-CATS to a selective group of risk children
to measure the level of perceived teacher-child conflict. The majority of these cases
had the highest risk of reading difficulties, because of their familial risk status and
multiple cognitive/behavioral deficits. Half of the children showed very poor response
to the intervention, whereas the others managed to overcome their risk. Although it
is assumed that the association between early teacher-child relationships and later
school performance is strongest for children who are at the highest risk for academic
and behavioral problems (Hamre & Pianta, 2001; Roorda et al., 2011), the results showed
no differences between responders and nonresponders in terms of child-perceived
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conflict, nor when the level of conflict was reported by the teacher. Thus, the academic
at-risk children who maintained their severe reading difficulties were not likely to have
more conflictual relationships with their teachers than children who escaped their
academic risk. Previous research showed that the predictive associations between
child reports of the child-teacher relationship and the measured outcomes depended
on whether child reports were consistent or inconsistent with reports of others (Wu,
Hughes, & Kwok, 2012). In our study not all children who reported high levels of conflict
had teachers who experienced conflict with these children, or the other way around. It
should be noted though that the application of general correlations to the individual
cases is problematic because of large variation at that level. Our results did show that
high dependency of the child, indicating clingy behaviors towards the teacher (as
reported by the teacher) was significantly associated with nonresponse. A possible
explanation for the significant result of dependency and not for conflict may be that
dependency has a more direct line with academic failure, because learning problems
may affect a child’s confidence and autonomy. In contrast, the association between
academic failure and conflict is assumed to be more indirect, i.e., through motivation,
and the effort a child puts in academic tasks.

Teacher interpersonal behavior
The second approach to the child-teacher relationship is through child perceptions of
teacher interpersonal behavior. As outlined in the General Introduction, teachers are
limited in having interactions with individual children in a classroom context, compared
to for example tutors outside the classroom setting. The interpersonal perspective on
teaching can be helpful with the challenge of classroom teaching as it aims to analyse
the teacher-child interactions in the general classroom context. Previous studies
have shown the importance of school adjustment of secondary school students (e.g.,
Wubbels & Brekelmans, 2005; Wubbels et al., 2012).
Research shows that interpersonal characteristics of the teacher in terms of clear
instructions/guidance and kindness/helpful behaviour are most frequently reported
by primary school children when they were questioned about good teaching (Bakx,
Koopman, de Kruijff & den Brok, 2015). The results of Chapter 2 provide evidence
for the idea that studying these interpersonal teacher characteristics through child
perceptions can also play an important role in maximizing children’s learning. More
specifically, our results showed that children’s positive experiences of the classroom
environment in terms of both control (leadership/classroom management) and
affiliation (cooperation/friendliness) appeared to have a (partial) unique contribution
on their early mathematics achievement.
Furthermore, perceptions about teacher interpersonal behaviour seem to be
fairly stable across the school year in secondary school (Mainhard, Brekelmans, den
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the stability of teachers’ interpersonal behaviour in early primary school. Seventy eight
first grade children and their main classroom teacher (N = 4 classes; N = 4 schools)
participated in both the pilot study in January (development of the QTI-EP) and in the
study of Chapter 2 in March-June. Additional analyses of the data provided evidence
for the fair stability of children’s perceptions of control and affiliation (r >.60) of the
same teacher within one school year. Thus, teachers’ interpersonal style also appears
to be relatively stable in the early years of primary school. Overall these results show
that, child perceptions of teacher interpersonal behavior can add to the study of
instructional and pedagogical practices within the classroom context.
It is assumed that teacher interpersonal behavior matters more in some classes
than in others, depending on the population and diversity of the classroom. Many
classroom factors, interacting with the differential role of teacher-child interactions
have been suggested (e.g., Pianta, 2006). For example, it is argued that teacher-child
relationship quality may affect the school adjustment of classrooms with more risk
populations differently. Attachment-based studies have found that teacher-child
relationships are more important for children at risk for poor school adjustment, for
boys, and academic risk children (Hamre & Pianta, 2001; Curby, Rimm-Kaufman,
& Ponitz, 2009). In our study the academic risk status of the class or boy-girl ratio
could not explain the differential role of affiliation. It should be noted that there were
relatively low amounts of academic risk children in the study of Chapter 2. Compared
to the national population, 18% of our sample scored below the 25th percentile within
the domain of mathematics and 5% scored below the 10th percentile at the start
of the study. With respect to boy-girl ratio most classrooms in our study had equal
boy to girl ratios, which may have also influenced the absence of a differential effect.
However one classroom with the highest number of boys (72%) scored very low in
terms of perceived Affiliation on the classroom level.
Evidence on the secondary school level shows that teacher interpersonal behavior
seems to be more important in multicultural classrooms than less diverse classrooms
(Wubbels, den Brok, Veldman, van Tartwijk, & de Jong, 2006). Additional analyses
on our data indicated that affiliation was more important in classrooms with a larger
number of ethnical minority students. To confirm the differential role of affiliation, this
study needs to be replicated in ethnically diverse samples. Our sample contained only
10% ethnical minority children. Still, the influence of teacher interpersonal behavior is
promising given the fact that the classrooms participating in our study were not atrisk. Regarding the at-risk hypothesis and with classroom diversity scoring high on the
agenda, it seems valuable to continue this line of work.
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6.2 CONCEPTUALIZATION AND IMPLEMENTATION OF EFFECTIVE
PREVENTIVE INTERVENTIONS
Why is targeted prolonged intervention needed?
In the Netherlands dyslexia is usually diagnosed, and treatment outside the school
(Tier 4) begins, around the age of 9-10 years. About 10% of all students leave primary
school functionally illiterate, including the 3-4% of children with a dyslexia diagnosis
(Struiksma, Scheltinga, van Efferen-Wiersma, 2006). A large number of these
students develop a myriad of social-emotional problems such as fear of failure, low
self-concept, and motivational problems. It is argued that, in order to be successful,
the abovementioned group as well as children with a lower risk need intensive
individualized help (Tier 3) in the beginning phases of reading. However, in practice
Tier 3 intervention (i.e., remedial teaching on a one-to-one basis) does not start before
the second half of Grade 2. Unfortunately, by this time any type of help has become
remedial, which is less effective since the active period of reading acquisition has
passed. In addition, remediation is hampered because children who have experienced
difficulties with reading for too long may have developed secondary problems. This is
a problem, because these children will remain behind in their reading skills throughout
their academic life (van der Leij, 2003; 2013). The schools in our study were informed
about which children were formally selected as at-risk and they were free to provide
additional help (Tier 2 and/or 3) according to their school policy.

Remediation
Additional analysis on the full risk sample (N = 158 kindergartners) shows that
from the non-intervention group half did not reach the minimum standards (word
fluency >25th percentile) at the end of Grade 1. From this group, within the first
grade year, 70% received additional small-group instruction (Tier 2) in the classroom.
One year later, 36% moved up to Tier 3 instruction in Grade 2. Less than 15% of the
children, who received Tier 3 instruction, developed into normal readers at the end
of Grade 2 (word reading fluency score ≥25th percentile) and half persisted to score
at the lowest decile. A key point echoing these findings is that it seems unrealistic to
expect that the current multi-tier model to educational care (“continuüm van zorg”;
Struiksma, 2005) is sufficient to help at-risk children, especially those who are hard to
remediate, given the modest levels of additional instruction which can be provided
in the school setting. These results are also in line with the notion that treatment of
reading difficulties is no quick fix and supports the idea that remediating the problem
should move towards prevention in the period when (pre-)reading skills are acquired
through early identification of at-risk children.
Previous research has consistently shown that early onset in itself is not enough
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Dutch pre-literacy programs in Kindergarten, among which a previous version of
Bouw! did not produce transfer effects to reading fluency (van der Leij, 2013). The
same non-effects were found in a British study (Duff et al., 2014) using trained teaching
assistants. The extended version of Bouw!, that was used in the current dissertation,
was therefore continued in Grade 1 and 2. This program succeeded in helping around
75% of the at-risk children when we included the 25% of weakest kindergartners. We
therefore argue that the key to success is prevention which is provided during the
critical phase of reading acquisition.
The intervention literature of the last two decades (for reviews see for example:
Bus & van IJzendoorn, 1999; Snowling & Hulme, 2014; Vaughn, Denton & Fletcher, 2010;
Torgesen et al., 1999) shows that the average duration of preventive programs (i.e.,
starting in kindergarten or Grade 1) is relatively short, around 16 weeks. Interventions
that actually provide all the active ingredients of reading (i.e., learning the alphabetic
principle as well as speeding up the process) are recommended, but were never
systematically tested through an RCT (randomised controlled trial). The intervention
project Bouw! made this possible by providing additional instruction to at-risk children
during the phases of pre-literacy, beginning, and more advanced reading (62 weeks
in total). Recently, findings from American intervention studies underlined the need
for an individualized prolonged approach. For example, McDonald and colleagues
(2013) published promising results in their study which carried out individualized
interventions in multiple grades. In a large RTI study, O’Connor and colleagues (2012)
showed that children who had access to Tier 2 intervention in kindergarten and Grade
1 read significantly better at the end of Grade 1 than children who received Tier 2
intervention in Grade 1. However, effects were no longer visible at the end of Grade
2. Previous research supports the idea that less intensive tiers (levels) of intervention
may not be an effective method to address the reading difficulties of all children,
particularly those with a high risk of reading failure (Snowling & Hulme, 2014; Vaughn,
Denton, & Fletcher, 2010).

Preventive approach
Our body of research represents substantial evidence for the prevention of reading
failure, including children with a high risk (i.e., familial risk of dyslexia), through the
provision of Tier 3 intervention just before, during, and just after the start of formal
classroom instruction. We argue that three things in particular are essential: (1)
Rehearsal of the active ingredients of reading just before and during the critical period
of reading acquisition, (2) individualized feedback and attention of a tutor, and (3) a
standard program which, by context and mode of delivery, includes all the ingredients
that are essential to become a proficient reader. When supported by a computerized
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to foster the later reading development of most at-risk children. For example, four
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program, tutors made it possible to match the instruction level to individual at-risk
children and provide them with emotional support and feedback. With respect to the
conceptualization of reading interventions the results of our studies provided further
evidence for the significant value of a targeted prolonged intervention with an early
onset and intensive mode of delivery. In particular, continuation in Grade 2, when the
accurate fluency of word reading develops by automatization processes (e.g. van der
Leij & van Daal, 1999), is of utter importance. Clear intervention effects of Bouw! for
word reading fluency did not show up before the second half of Grade 1, as indicated
by the results of Chapter 4. This supports the idea that it takes considerable time for
at-risk children to form well specified orthographic representations that are needed
to read fluently. From the children who were selected on the basis of a cognitive risk
(irrespective of familial risk or second language background), respectively 25% and 50%
of the intervention children still scored among the lowest decile or quartile at the end of
Grade 1. Half a year later, this was reduced to 14% and 39%, respectively. Overall, these
findings indicate that the effects of decoding skill show up later for the transformation
into fluent reading, and that it is necessary to stabilize the effects by prolonged guided
practice. This notion is further supported by the case series reported in Chapter 5.
Our findings indicated that an absence in sessions in Grade 2, without completing the
final program level, resulted in a decrease in achievement even when cases seemed to
have reached the safe zone (≈25th percentile). In a parallel study, with a first grade atrisk sample (N = 137), the completion of the final level of the program turned out to be
essential for effects (Regtvoort et al., 2013).

What implementation characteristics lead to success?
How to provide adequate instruction for at-risk children?
It is clear that additional instruction suited to the individual needs of at-risk children
is hard to implement in the classroom situation, takes considerable time, and is often
postponed until children have developed severe reading difficulties. In previous
studies the use of volunteers or parents has been considered a good alternative for
the provision of intensive individualized attention (e.g., Invernizzi, Rosemary, Juel,
& Richards, 1997; Vadasy, Sanders, & Peyton, 2005; van Otterloo et al., 2006). The
effects of Bouw!, found in two parallel samples, clearly suggest that non-professional
tutors are able to provide preventive intervention to a large group of at-risk children,
i.e., the 25% lowest achievers in kindergarten or the beginning of grade 1 (Regtvoort
et al., 2013; Zijlstra et al., under review). It is important to note that, in contrast to many
other studies, standardized instructions were provided to the tutors via a computer.
There is more knowledge, embedded in a computerized program, than any tutor
(even a professional) can produce single handily. In addition, all tutors were supervised
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assessments embedded in the program to adapt the instruction level to the individual
needs of each child were conducted by a professional.
Quality of implementation
Different aspects of treatment fidelity were measured rigorously in our studies (i.e.,
observations, quantitative data in two subsequent years). The integration of the
findings reported in Chapters 3 through 5 gives the opportunity to create a more
complete view of the implementation characteristics on different levels (quality,
quantity, etiology of risk, and child task orientation) that play a part in the solution.
An important question regarding the implementation of the intervention is
whether non-professional tutors can provide high quality interventions. Our results
support the evidence for the use of non-professionals in providing additional reading
instruction and support when assisted by a computer. Results indicated that 87% of
the tutors were able to provide sufficient to high levels of adapted instruction and
emotional support. van Otterloo and colleagues (2006) found similar results with
parent tutors.
Teacher variation in reading instruction has a substantial impact on learning
outcomes (Savage et al., 2010). Unlike teachers, tutors can provide fully child-centred
interactions because they do not have to divide their attention over all of the children
in the classroom and may therefore have an even larger impact. Our results indicated
that tutor adapted instructions/emotional support was not significantly associated
with higher reading outcomes, at least not when the overall quality is highly sufficient.
When an instruction or treatment method is adequately implemented there is less room
for error and variation. It may be argued that, the relatively high level of tutor quality
may have influenced the non-significant result. An alternative explanation may be that
our observation method might not have been sensitive enough. The subscales tutor
adapted instruction and emotional support were measured in a global way. Two lessons
were observed in kindergarten and in Grade 1. In future research, using a larger sample,
it may be worthwhile to measure the quality of a tutor multiple times and to focus on
the specific tasks of the tutor within the intervention and individual variation.
Level matching/differentiation within the program and how well the procedures
were followed to match the instruction level to the child’s progress were associated with
higher reading outcomes. For about 70% of the children, adequate procedures were
used. In 33% of the cases highly differentiated procedures were used as shown by the
adequate use of extra and/or additional assessments in order to fine-tune the instruction
level. Given these findings, it’s meaningful to note that the school psychologists were
asked to monitor and facilitate the level matching procedures. More research is needed
on how to effectively use data within reading programs to adjust instruction to the
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periodically by a professional from educational services. Furthermore, bi-monthly
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individual learner (Simmons et al., 2013). It would be interesting to study the exact
role school psychologists play in using the assessments within the program and the
standardized school assessments for the purpose of individual differentiation and how
this is communicated with the tutor and translated to the lessons.
Quantity of sessions and program completion
Overall our results replicated the findings of the study of van Otterloo and colleagues
(2006) showing that quantity is more important than quality, at least when the
interaction quality is relatively high. Two important issues stand out in discussing
the results concerning quantity of implementation in more depth, and both relate to
the crucial question of how much practice is needed to attain effects: (1) program
completion, as indicated by the final instruction level, and (2) individual variation, as
some at-risk children respond more quickly to the program than others.
The first issue relates to the facilitation of quantitative treatment fidelity. It
appeared that quantitative treatment fidelity varied across tutors and schools. Around
20% of the variance in kindergarten and Grade 1 was explained by quantitative
treatment fidelity and it remained significant after four months of non-intervention.
More specifically, the studies of Chapters 3 and 4 clearly showed that children who
receive practice regularly, complete the main program material, are progressing more.
Although the importance of finishing the program is decisive, as is also stressed in
the parallel study (Regtvoort et al., 2013), in practice it is not always easy to provide
this condition. High risk children who did not respond to the intervention received
significantly lower number of sessions and less adequate adaptation within the
program. Irrespective of their same high risk status at the beginning of the study,
about 90% of the responding cases (nearly) finished the program whereas none of
the non-responding cases did (Chapter 5). A closer analysis of all intervention children
who did not finish the program (N = 22) implicates that this was most likely due to 1)
practicing with a tutor who had several duties within the school (remedial teacher or
teaching assistant) or 2) practicing with older pupils outside the classroom who were
not always available. Results suggested that at-risk children of parents who decided
to continue practicing in Grade 1 and 2 received the highest number of sessions.
Volunteer tutors, for example, commit to one school but are often available only for
1-2 days a week and schools need to find a second tutor for the remaining time.
The second issue relates to the individual variation in relation to quantity of
sessions. Although it’s evident that frequent practice is generally important for
success, the number of sessions needed to complete the program in Grade 2 vary
on an individual basis (e.g., children could finish about 2-4 lessons per session). Some
of the at-risk children who started with the intervention in Grade 1 (Regtvoort et al.,
2013) continued practicing in the second half of grade 2, when other children already
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number of sessions needed for a child to successfully complete the program. Children
with a double risk (cognitive risk and familial risk of dyslexia) on average need about
one third more sessions than the cognitive risk only children to complete the program
successfully. In practice, providing more sessions should not present a problem as long
as enough tutors are available. However, it should be noted that in many cases our
recommendation to practice 3-4 times per week (10-20 min per session), in order to
keep up with what was taught in the classroom, was not met. The children practiced,
on average, nearly 2 times per week. It is reported that custom designed interventions
that are more intensive and longer in duration are more difficult to implement (Denton,
2012; Fiske, 2008). Although, overall quantitative treatment fidelity (67%) was not
lower than what is often reported by studies with a shorter design (see for example
van Otterloo et al., 2006), the issue of individual variation, in particular related to
intensity of sessions per week, is an issue that warrants further investigation.
Child task orientation
Difficulties in learning to read in class can lead to lower motivation and task
orientation, which in turn leads to more difficulties with reading and increases the
risk of developing secondary social-emotional issues. Additional daily support from
a tutor and increased success experiences of the child can help to prevent this vicious
negative circle. Our results strongly suggest that high levels of task orientation
should be regarded as an additional success factor on top of frequent practice. It also
turned out that children’s task orientation increased over time. The intervention in
kindergarten may provide the possibility to prepare at-risk children in terms of on task
behavior and motivation necessary for the transition to formal learning. The evidence
concerning task orientation and motivation should be considered when implementing
the intervention in practice.

6.3 THE PREVENTION OF SEVERE READING DIFFICULTIES
Reduction of reading difficulties and specialized treatment
In prior studies, children with either a cognitive risk profile (poor pre-literacy skills) or
familial risk of dyslexia (FR) have been target for intervention. Including etiology of
risk in combination with an randomised controlled trial (RCT) is necessary to provide a
more substantiated answer to the question whether severe reading difficulties can be
prevented. The RCT-study, in Chapter 4, provided evidence for a reduction of severe
reading difficulties, even in children with a double risk (cognitive risk and FR). About
23% of the Bouw! intervention children with a double risk compared to 53% of the
double risk children without the intervention developed severe reading difficulties
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had finished the program. Our results indicated that etiology of risk relates to the

CHAPTER 6: GENERAL DISCUSSION

(word reading fluency <10th percentile) one year after the intervention was completed.
In the cognitive-risk-only group the same reduction of reading difficulties was found
in the lowest quartile. With respect to the question concerning individual differences
and deficits in reading ability, as mentioned earlier, the results of Chapter 5 showed
that FR cases with multiple deficits (phonological awareness, letter knowledge, RAN,
and/or broader language problems) retained their phonological problems and lower
RAN ability irrespective of their response to intervention. This substantiates the idea
that protective mechanisms in the reading process can be activated through the
optimization of the environment, independent of the underlying cognitive markers.
With respect to the reduction of specialized treatment we found that the double
risk children who did not receive Bouw! were about three times more likely to receive
remedial teaching outside the classroom in Grade 2 than the children who did receive
Bouw!. Similarly, as shown in the Figure below, about 10% of all at-risk children in
the intervention group versus 30% of the no-intervention group were eligible for
dyslexia treatment (Tier 4) according to the “Dutch protocol for dyslexia diagnosis and
treatment”. Double risk children who did not participate in the intervention received
a formal diagnosis in 50% of the cases compared to 18% within the FR intervention
group. Thus our results showed that prevention is about two to three times more
effective than remediation.
Risk children
74

Bouw Intervention
36

No diagnosis
32

NoFR
32

FR
14

No Intervention
38

Dyslexia diagnosis
4

NoFR
1

FR
3

No diagnosis
27

NoFR
18

FR
9

Dyslexia diagnosis
11

NoFR
3

NoFR
8

Figure 6.1. Clinical dyslexia diagnosis in Grade 3-4 across the two conditions
(intervention vs. no-intervention) and two risk types (noFR vs. FR)
Note. Diagnosis is on the basis of the Dutch protocol of reading problems and dyslexia; NoFR =
cognitive risk profile only; FR = cognitive risk profile and familial risk of dyslexia. Children came
from a larger unselect sample of 213 kindergartners, from which 158 were denominated as atrisk after testing. Excluded children were from non-Dutch speaking families, or children who
repeated kindergarten after selection or who discontinued (see Chapter 4).
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Our studies add clear evidence for the crucial role of favorable environmental
influences (intervention). In addition to the aforementioned effects, the intervention
produced transfer effects to pseudo word reading fluency, text reading fluency and
spelling. Regarding the non-cognitive effects, less children developed a negative
academic self-concept. The result for pseudo word reading is particularly interesting
since dyslexic readers or FR children are known to have difficulties with the decoding
of nonwords since they are less able to rely on their mental lexicon (e.g. Van der Leij &
van Daal, 1999). A closer analysis shows that, of the intervention group, the FR children
performed within the lower average range (28th percentile, Grade 2) whereas the
nonintervention group performed well below the lowest decile. So, the difficulties
in pseudo word reading were substantially reduced in our FR children after the
intervention.
However, our data also support the idea that differential response is associated
with the two different etiologies. Children without FR, but with comparable cognitive
risk, developed well into average readers (60th percentile) when enrolled in our
intervention, while children with a double risk just escaped from the lower reading levels
(around the 30th percentile). In addition, around 5% of the intervention children with a
cognitive risk read at a dyslexic level compared to 23% of the children with an additional
FR. The difference related to etiology is also indicated by the finding that FR children
needed more sessions to complete the program successfully. Furthermore, on average,
the FR group exhibited mild problems with spelling (19th percentile) after the Bouw!
intervention whereas the cognitive risk group did not (43th percentile). Our results
substantiate the idea that children with familial risk of dyslexia and multiple cognitive
deficits should always receive immediate additional and prolonged support. Given
that problems can be found in the spelling ability of the FR intervention children, it is
important to highlight that the familial risk group does need extra attention to master
successful spelling. We hypothesize that when additional environmental influences,
beyond the standard instruction, are strong and provided during the critical moments
of development, difficulties can be prevented in children with a high susceptibility of
dyslexia.

6.4 INDIVIDUAL DYNAMICS OF RESPONSE TO INTERVENTION
Most studies explain children’s unresponsiveness to effective early literacy
interventions in terms of cognitive characteristics (for a review see Al Otaiba & Fuchs,
2002). The Achilles’ heel of these studies is the cognitive/deficit-oriented focus
without systematic control for variation in instruction and environmental influences.
It is argued that future models should also focus on broader influences (motivational,
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Transfer effects and differential response
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attentional, and social) on learning (Snowling & Hulme, 2014). The syntheses of results
of the current dissertation add a multi-factor view on the individual responsiveness
by adding non-cognitive protective factors to the cognitive and genetic influences.
Results give possible indications for protective factors and for evaluation of response
to intervention and diagnosis/professional treatment.

Cognitive deficits related to dyslexia
Dyslexia is characterized by persistent difficulties with accurate and/or fluent word
recognition, despite the provision of additional training, and is often accompanied
with spelling difficulties (Diagnostic and Statistical Manual of Mental Disorders, DSM 5).
With respect to developmental pathways that lead to dyslexia, research has repeatedly
indicated cognitive markers of reading disabilities among which phonological deficits,
poor verbal short-term memory, and slow rapid automatized naming (e.g., Boets et
al., 2010; Lyytinen et al., 2005; van Bergen, de Jong, Maassen, & van der Leij, 2014).
According to the Protocol Dyslexia Diagnosis and Treatment (in Dutch PDDB), to
receive a clinical dyslexia diagnosis children should, beyond very poor reading (<10th
percentile), exhibit cognitive deficits in (some of) these reading-related skills. The
question can be raised whether these deficits relate to responsiveness to instruction.
Regarding the persistence of reading difficulties, it turned out that about 14%
of the intervention children (Chapter 4 sample) did not respond to our intervention as
shown by a dyslexic reading level (<10th percentile throughout Grade 3). In the literature
these cases are referred to as treatment resisters or treatment nonresponders, often
leading to a dyslexia diagnosis. In fact, 75% of the nonresponders with a high risk
profile versus none of the responders with the same risk profile received a formal
diagnosis. Given that we controlled for individual risk profile (see Chapter 5; Method),
factors other than cognitive risk may have contributed to non-responsiveness. There
was no sign of normalization of cognitive markers (phonological awareness and rapid
automatic naming) in both the responders and nonresponders. This finding supports
the idea that reading-related cognitive deficits are not a direct cause of reading
disability. It has been argued that explicit training of the cognitive markers does not
affect reading (van der Leij, 2013). What the present studies add is that training reading
does not affect the cognitive deficits either. Both observations support the idea that
de relation between the two is correlational at most.

Liability to dyslexia
In this paragraph we aim to explain individual variability in response to intervention
(RTI) by using the current behavioral-genetic theories. The substantial heritability of
developmental disorders is well established in research (e.g., Olson, Keenan, Byrne,
& Samuelsson, 2014). It is estimated that the chance of developing dyslexia is up to
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Carrol, 2007; van Bergen et al., 2012). The etiology or causes/origin of developmental
disorders, such as dyslexia, however, is genetically complex. Recent theoretical models,
extending upon Pennington’s multiple deficit model (Pennington, 2006), explain the
multifactorial etiology of reading disabilities by means of the multiple interactions
and probabilistic connections between genetic/parental and shared environmental
influences (e.g., see van Bergen, van der Leij, & de Jong, 2014). On these levels multiple
factors are increasing or decreasing a child’s vulnerability to develop dyslexia, leading
to continuous variations in a phenotype. For example, multiple genes interact with
environmental factors (Pennington, 2006).
Van Bergen et al. (2014) provide evidence and discuss findings in favor of
adding the intergenerational transfer to the current models. According to the
intergenerational transfer, both parents pass on their genes to their offspring as well
as shape their environment. Some of the cases in our studies may have been more
severely affected, as indicated by the ability of both parents, than others in terms of
their genetic liability to dyslexia. The continuous liability distribution for dyslexia might
explain the individual variability in reading trajectories and why some of the risk cases
need to put more effort in their work and demand more intervention than others. For
example, in our study in Chapter 5 two of the FR children with the highest number
of intervention sessions (>250 sessions) acquired around average reading skills (30th
and 50th percentile) but had (very) low ability in untrained associated skills, such as
spelling (<10th percentile). In contrast, some FR cases (with less sessions) acquired
above average reading skills (>50th percentile) as well as normal spelling ability
(≥40th percentile.
In addition, the individual variability in transfer measures (i.e., spelling/language)
may reflect the different degrees of genetic overlap with other developmental
disorders, which stems from the generalist genes hypothesis (Kovas & Plomin, 2007).
Genes and deficits associated with reading disability are to a great extent general,
given that they also influence other learning abilities. Kovas and Plomin (2007) found
that the genetic correlation between learning disabilities is about .70.
Overall, these results indicate that it is relevant to take into account the liability
continuum of reading disabilities when evaluating RTI. Future investigations are
needed to shed light on the exact nature of the transmission patterns (risk factors
at child and family level) in interaction with individual response to interventions (i.e.,
environmental pathways). Currently, van Bergen and colleagues are starting a research
in The Netherlands on the decoding of the gene-environment interplay of reading
ability.
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ten times higher in children with a familial history of dyslexia (Snowling, Muter, &
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The I of RTI
The extent to which the intervention is delivered according to plan is a critical element
of the RTI approach (Response To Instruction), as information about the exact
implementation leads to a valid and reliable way of measuring children’s response
(Zirkel & Thomas, 2010). In our studies, treatment fidelity and individual progress was
thoroughly monitored and documented throughout the 2-year long intervention
process and automatically filed in digital logs, providing valuable information about the
learning process. For example, a main finding was that the majority of the responders
completed the program after a significant higher amounts of sessions, whereas
none of the nonresponders completed the program. Similarly, the use of the level
matching procedures were significantly more differentiated for the responders than
for the nonresponders. Such detailed information is lacking within the remediation
procedures that have been developed by the schools. According to the Dutch protocol
of reading problems and dyslexia, the implementation of remediation methods (Tier
3) should last at least 6 months. However, although intensity of remediation was preplanned in terms of times per week/minutes per session, the actual intensity during the
process of remediation was not properly documented. Overall, the above described
results underline an important message for the field of reading disabilities and clinical
practice: the I of RTI approaches should be documented, monitored, and promoted
before a child’s response to instruction can be reliably and validly measured.

Co-occurring factors
With respect to comorbidity, children with dyslexia are more likely to have ADHD or
language problems because of shared etiological risk factors. Comorbidity rates are
commonly in the order of 30% (Pennington, 2006). Our data confirmed comorbity,
but did not indicate that comorbid factors affect response to intervention. About half
of the cases (both responders and nonresponders) had additional ADHD symptoms.
In addition, 5 cases out of 16, from which two nonresponders, had moderate to severe
deficiencies in broader language skill (<25th percentile).
The role of secondary factors was measured by means of the dyadic child-teacher
relationship and academic self-concept. There was no direct association of teacherchild conflict with nonresponse, but in individual cases the level of conflict may have
contributed to low response to intervention, possibly in interaction with the child’s
learning engagement. High dependency of the child towards the teacher and low
academic self-concept appeared to have a direct association with non-responsiveness.
However, these factors could be a consequence of poor reading rather than a cause.
Future research should provide stronger support by searching for causal comparisons.
Related to this issue, the continued support of a tutor to at-risk children during the
active reading period is valuable for their development, both cognitive and social (e.g.,
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including measures that capture the children’s fit with the therapist.

Conclusion
Overall, it may be argued that, in order to thoroughly investigate response to instruction
for diagnosis and treatment purposes, the key issue is to reduce the influences of
differences in environmental experiences during critical periods in development. Our
results showed that there is the opportunity to enhance control of environmental
influences by providing targeted intervention of high quality and quantity to individual
children who are at risk of developing reading disorders. Overall, intervention success in
high-risk children (with multiple deficits) is complex and related to factors on different
levels: liability to dyslexia, characteristics of the implementation of the intervention,
and, possibly, secondary factors (within the child and the child’s direct environment).
Current causal models of reading development are not capable of specifying all the
within-child factors and broader influences that are important for reading success
(Snowling & Hulme, 2014). The cases in our study showed different (pre-) reading
trajectories and factors related to intervention success on the individual level. The
combination of individual child characteristics (including both cognitive, behavioral,
and social-emotional factors) and a detailed investigation of the intervention may
shed light on the constellation of protective factors that ultimately lead to the
normalization of reading ability in high risk children. Implications from our multiple
case study suggest that treatment methods should be evidence based, prolonged,
and that implementation should be properly documented (i.e., automatically filed in
digital logs) and RTI should be clearly part of the treatment resistance criterion.

Limitations
However, our studies are not without limitations. First, the number of children involved
in the RCT-study are somewhat modest, therefore no ultimate answers can be given
to answer the question of how exactly the intervention effects depend on genotype.
An analysis of interaction terms could provide stronger support for the differential
response to intervention across the two etiologies. More studies are needed that
focus on the etiology of risk (FR versus cognitive risk profile) in combination with RCT
designs. These type of studies will help understand the developmental variation in
the acquisition of literacy skills of children and their instructional needs. Second, it
should be noted that we excluded children with parents who spoke non-Dutch as
first language in Chapter 4 and 5. Determining familial risk of dyslexia in immigrant
children requires a highly differential approach to limit the risk of assessment bias
(e.g., Mostaert, Vandewalle, Leysen, De Keersmaecker, & Geudens, 2013). Most of the
immigrant children in our study had African parents who often reported low reading
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meta-cognitive strategies and self-regulation). This points to the importance of research
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ability in their own language in combination with lower schooling (i.e., primary school/
high school). It would be interesting for future research to examine how response
to intervention relates to children, with Dutch as second language, across NoFR/
FR groups. Preliminary analyses reveal that, on average, cognitive risk children with
an immigrant background develop into normal readers after the intervention, when
provided with a similar amount of sessions as the cognitive risk children with Dutch as
their first language. However, future efforts need to find out the exact mechanisms
underlying the response to intervention in immigrant children and how the effects can
be transformed into more complex reading skills (i.e., reading comprehension).

6.5 RECOMMENDATIONS FOR FUTURE RESEARCH AND PRACTICE
Three matters need additional discussion in this manuscript and should receive specific
attention in future research projects.

Does beginning intervention in kindergarten matter?
The first matter concerns the debate amongst researchers and practitioners about
interventions which employ direct instruction being offered in kindergarten, along
with early assessments. Results of longitudinal studies focussing on the role of prerequisite skills of reading support the importance of such experience before first grade.
For example, it is well accepted that the child’s ability to name letters and phonological
awareness in kindergarten are associated with later reading performance in Grade
1. Depending on their at-risk status some kindergartners may need more explicit
experience for their development than others, because they are less apt to develop
emergent literacy by incidental learning in an environment that does not formally
address these skills. Another point to stress early intervention is that standard literacy
education is restricted to a limited period of time and cannot adequately address the
needs of at-risk children to raise their (pre-)literacy skills to adequate levels. They need
more practice and, thus, more time.
We argue that, in addition to prolonged instruction and practice, beginning in
kindergarten is crucial for achieving long-lasting effects in terms of both the trained
outcome and secondary gains/transfer measures. First, because it takes a considerable
amount of time for children to build up a basis of orthographic representations in
order to learn to read fluently. Our results indeed showed that the effect for word
reading fluency paid off relatively late (i.e., not before the second half of Grade 1),
validating that it takes a while before the speech-sound association is automatized.
There are very few studies that investigated the effects of onset of reading problems
within the same intervention in two parallel samples. Within the larger research
project, we managed to compare two comparative at-risk samples, one starting
with the Bouw! intervention in Grade 1 (Regtvoort, Zijlstra, & van der Leij, 2013) and
126

the effects were larger for the at-risk children who started in kindergarten (Regtvoort,
2014, p. 160). The benefit of starting in kindergarten was mainly visible in the number
of children achieving good reading levels after the intervention. In particular, when
a child combines a cognitive risk with a familial risk of dyslexia (FR), it is at great risk
of developing reading difficulties. Of the 17 no-intervention children in our study,
more than 80% developed (very) poor reading ability in Grade 1-3 (<25th percentile).
These results stress the importance of including both FR and cognitive risk profile
when screening high risk kindergartners. Second, we argue that an early start is also
necessary for psychosocial reasons. Providing intervention to risk kindergartners has
the potential of preparing children for the transition to formal learning. Especially atrisk children are at danger to develop motivational problems or task avoidance before
they actually start with learning to read. For example, social comparisons are already
active in kindergarten. Children, who feel incapable in terms of literacy, are more likely
to avoid learning possibilities in kindergarten. In turn, this increases the Matthews
effect, the distance between risk children and normal developing peers increases even
more. Tutors/parents in kindergarten can help to prevent children from becoming
unmotivated and increase their self-confidence. It may be interesting for future
directions to include early psychosocial and motivational measures and examine how
this interacts with the onset of interventions and future school adjustment.
Third, in practical terms, the delivery of intervention in kindergarten has a lower
threshold because it is not supplementary to formal instruction in the classroom.
Once, intervention has started, it seems to be easier to facilitate than during the
stressful period in the classroom in which the children experience the transition to
formal instruction in Grade 1, not only of reading but also of arithmetic and language.

How truly have the high risk children been saved?
Risk for dyslexia is stable, in that children once identified as having a high risk of dyslexia,
but quite capable of reading (in their native language), are still at risk to have spelling and
language difficulties throughout adolescence and adulthood. The majority of the high
risk children who responded well to our intervention, exhibited mild to severe problems
with spelling (see also the liability issue mentioned above) and are thus in need of more
help. Future investigations have to find out whether the effects for reading fluency skills
are retained with increasing text complexity and how effects transfer to other subject
domains. For that purpose we plan to measure the reading/spelling development (fouryear follow up) and school outcomes of the FR and noFR at-risk children (N = 74) in
the final year of primary school. Data of the final year of primary school may provide
the necessary directions of interventions in high school. For example, the provision of
additional assistance and practice when learning a second language (i.e., English).
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another starting in kindergarten as described in this dissertation. It turned out that
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The two perspectives on teacher-child relationships
The study of Chapter 2, shows for the first time that teacher interpersonal behavior
can be reliably measured through the perceptions of young children and that positive
perceptions of both control and affiliation are associated with early grade achievement.
We suggest that these findings should be replicated in other samples before practical
implications can be given. Efforts are in progress and attempted in different countries.
For example, a research group in Spain (García Bacete, Ferrá, Monjas, & Marande, 2014)
reported that a Spanish translation of the QTI-EP holds the same factor structure
with acceptable reliability. These results provide partial evidence for the association of
teacher interpersonal behavior with academic achievement.
The two research perspectives, the dyadic teacher-child relationship and teacher
interpersonal behavior in the classroom, have a long history of being studied separately.
It would be interesting for future directions to study how the two perspectives
complement each other. Regarding the at-risk hypothesis, that the teacher-child
relationship seems to matter most for the development of at-risk children, it seems
valuable to include both at-risk and low risk samples.

6.6 CONCLUDING REMARKS
The present dissertation has characterized the optimization of early grade learning at the
classroom- and individual level through the direct association with children’s perceptions
of teacher interpersonal behaviour and the effective implementation of a tutor-assisted
intervention (“Bouw!”) to individual at-risk children. It has revealed that creating an
organized and warm learning environment at the classroom level is an important indicator
of teacher effectiveness in the early grades of primary school. An important message for
the field is to add young children’s experiences of teachers creating an organized and
warm learning environment to the current perspectives on teaching. In addition, the role of
teacher interpersonal behaviour in the classroom may complement to the protective role
of the dyadic teacher-child relationship within at-risk populations. Together the findings
of the second part of this dissertation provide important insights into the effectiveness
of prevention of severe reading difficulties and its relationship with treatment/diagnosis.
Furthermore, it advances our understanding of differential response to intervention.
Overall, the message is simple: rehearsal of the active ingredients of reading during the
(pre-) active reading phase and individual feedback is the key to success. Even in children
at highest risk of dyslexia (genetic and cognitive risk). Furthermore, results showed that
non-professional tutors have the potential to be a sufficient supplement, over the modest
levels of guided additional instruction, which can be provided to individual at-risk children
in the classroom setting. Implementing tutor-assisted computer programs supplements
what is accomplished by the teacher in the classroom by targeted individual instruction
for those who face trouble catching up with the other children.
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all at-risk children. This can be provided by effective collaboration between tutors/
parents and teachers/school psychologists. This way, the effective learning time
is increased for a larger group of children who need additional help. Interventions
are more likely to be effective by using a web-based tool which belongs to the
advances made when entering the 21st century. Fidelity of the implementation are
both stimulated and properly documented by the device. Although the effects of the
intervention are promising, it is important to replicate the effects in a larger sample of
(double and single) risk children and to see how the effects relate to other controlled
treatments. The results of our studies provide some answers to the complicated issue
of differential response to intervention and etiology of risk.
Future causal models of reading difficulties and dyslexia should look beyond
cognitive characteristics and include RTI to guarantee an optimal environment and
relate the effects to patterns of strengths and weaknesses on multiple levels (child,
parental, background).
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We propose that, instead of reserving the individualized remediation methods
for the most severe cases, current practice should aim to offer a robust prevention to
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SUMMARY
The current dissertation focused on instructional and pedagogical practices (within
the general classroom context and as directed toward individual at-risk children) in the
beginning phases of formal learning addressed in two distinct sections which report
on (1) children’s perceptions of teacher interpersonal behaviour in relation to their early
mathematics achievement, and (2) how an individualized intervention to reading can
be implemented in such a way that reading difficulties and secondary problems can
be reduced.
One of the important challenges, within the general classroom, for teachers is
to fulfill the dual role of creating both a well-organized/structured and supportive
classroom environment. For the past few decades, research in secondary school has
shown that teacher interpersonal behaviour in terms of managing the classroom and
providing affective support are related to cognitive and social-emotional outcome.
However, research on teacher interpersonal behaviour in the early grade classroom
is lacking, especially in relation to the knowledge about the role of how children
experience their interactions with the classroom teacher and how this relates to
their learning. The value of the dyadic or the individual teacher-child relationship in
early primary school has already been confirmed in young primary school children or
kindergartners. The combination of increased classroom instruction, novice status in
formal learning, and the less developed self-regulatory skills, makes young children
highly sensitive to guidance and emotional support from the teacher. Children’s
experiences of teacher interpersonal behaviour in the classroom setting may therefore
be of great importance. Regarding the issue of classroom diversity or regarding
classroom characteristics and population, it seems important also to explore the
differential effects of teacher interpersonal behaviour across classrooms. These topics
and our research are discussed in the first part of the current dissertation.
Another challenge, within classroom learning, is the provision of individual
differentiation to children. In particular, fulfilling the needs of at-risk children through
individual guidance, practice, and emotional support. The most recent federal law with
the goal of providing education suited to children’s individual abilities and needs is known
under the name of “tailored education” (passend onderwijs, 2014). However, classroom
contexts are generally limited in the accommodations offered on an individual level as it
puts an extra burden on the teacher and financial resources are limited (only restricted
to the severe cases). The core of the second part of the current dissertation concerned
the implementation of an effective individualized intervention to children with a early
risk of reading difficulties. Severe reading difficulties (i.e. dyslexia) impede well-being
and successful functioning in our literate society. According to the multi-tier model to
educational care (“continuüm van zorg”, Chapter 1) individualized intensive support is
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about 15% of the lowest achievers. Unfortunately, by this time any type of help has
become remedial, which is less effective since the active period of reading acquisition
has passed. Therefore, it is important to tackle reading problems early on by screening
at-risk children. However, this is not always straightforward as teachers and school
psychologists are limited in time which can add to the delay in detecting children who
need immediate help. In contrast, non-professional tutors (i.e., parents, volunteers or
older pupils) may have more availability and seem to be an effective tool when assisted
by a computer program and periodically by the school psychologist. In order to enhance
prevention, we argue that individualized additional instruction should be provided just
before and during the active reading period in Grade 1 and 2. In addition, prevention
may be more effective when helping a larger group of at-risk children (e.g., 25% lowest
achievers). Children who have poor pre-literacy skills (letter knowledge and phonological
awareness) in kindergarten have a cognitive risk for reading difficulties. When children
have an additional familial risk of dyslexia/genetic risk they have an increased risk for
reading failure (up to ten times higher). Hence, a crucial question is whether reading
failure can be prevented in children who are at the highest risk of dyslexia. Previous
studies failed to differentiate between the two groups/etiologies: cognitive risk with
familial risk of dyslexia (FR) versus without FR (cognitive risk only/noFR). Further, it seems
that the relative contribution of child and environmental factors is hard to disentangle,
in particular with regard to individual variation. Studies investigating individual variation
mainly investigated the cognitive and behavioral indicators of later reading disabilities
without exerting environmental control during the (pre-)active reading phase (e.g.
by intervention). A detailed investigation of the implementation characteristics can
clarify which aspects of intervention programs contribute to the outcome. In addition,
protective social-emotional characteristics, such as academic self-concept and the childteacher relationship quality in relation to individual response to intervention are under
investigated. Finally, treatment fidelity or the extent to which an intervention is carried
out according to plan, seems of particular concern when (individualized) programs have
an extended length and when non-professionals serve as tutors.

Research aims
In short, the aims of the current dissertation are to:
- Investigate the association between child perceptions of teacher interpersonal
behavior and early grade achievement (i.e., mathematics in Grade 1 and 2)
- Explore the differential role of both interpersonal dimensions across classrooms
-	Investigate (the level and effects of) quantitative and qualitative treatment fidelity
within an individualized computer-supported reading intervention delivered by
non-professional tutors
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delivered after reading difficulties have already occurred (Grade 2) and is reserved to
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- Test the long-lasting effects of the intervention Bouw! (Build!) within a sample of
children who share a cognitive risk profile (low pre-literacy skills in kindergarten)
and report Dutch as first home language, but differ in terms of a FR/familial risk
of dyslexia (i.e., FR vs. noFR). In addition, the differential response to intervention
was explored by looking at the following group (FR vs. noFR) differences: (1) the
amount of sessions needed to complete the program, (2) the average word reading
fluency outcomes at the one year follow up in Grade 3, (3) the percentage of children
with (severe) reading difficulties and the percentage of children who receive clinical
dyslexia treatment in Grade 3 or 4, and (4) the transfer outcomes to reading related
skills (e.g., spelling).
- Apply a multiple-case matching approach to investigate factors which may explain
the response or nonresponse to intervention within a group of high risk children (i.e.,
as characterized by multiple cognitive/behavioural deficits and often a familial risk of
dyslexia), from which half developed severe reading difficulties after the intervention
and the other half managed to develop normal reading skills.

Research samples
The studies reported in the current thesis include two independent samples. The
first study (Chapter 2) concerned 828 first and second graders within 40 intact
classrooms (91.7% Caucasian) in the Western part of the Netherlands. Mathematics
achievement was collected at two time points: at the middle and at the end of the
school year. The data collection on child perceptions of teacher interpersonal behavior
started in the second week of March and ended in the first half of June. Chapter 3
through 5 concerned the Kindergarten sample (363 children; 13 schools in (the area of)
Amsterdam) of the broader intervention project Bouw! (Build!). Chapter 4 was carried
out as a randomized control trial (RCT) with one intervention group and one control/
treatment as usual group. The intervention project combines early identification of at
risk pre-readers with the key intervention ingredients: early onset, prolonged duration,
targeted content, and one-to-one tutoring. More specifically, the individually-tailored
intervention Bouw! started in kindergarten and prolonged well into Grade 2: targeted
at the emergent to advanced reading instruction (62 weeks in total). The 25% lowest
achievers (N = 158) were selected on the basis of cognitive risk (i.e., poor pre-literacy
skills) in January of the final Kindergarten year. For comparison, the children who did
not have a cognitive risk profile after testing were followed in their development as well.
Different subsamples of the larger at-risk sample were used in the studies. Chapter 3
covers the cognitive risk children and their tutors who participated in this study. About
25% of the children came from a second language background. In chapter 4 and 5
children were compared who shared a cognitive risk, but differed in whether they had
an additional familial risk of dyslexia (double risk). These children received Dutch as
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both child and parent).

Summary of the research findings
Chapter 2 described the effects of child perceptions of teacher interpersonal behavior
in terms of the two dimensions Control (leadership/classroom management) and
Affiliation (cooperation/friendliness) on early mathematics achievement. Results
showed that children’s perceptions of both teacher control and affiliation are directly
associated with their mathematics achievement in Grade 1 and 2. Next to the direct
association with mathematics achievement, we also investigated the differential role
of both dimensions across classrooms. It appeared that the association between
Affiliation (but not Control) and mathematics achievement differed from class to class.
The teacher-class variables selected in our study could not explain the differential role
of Affiliation across classes, possibly because the sample was not highly diverse (i.e.,
low levels of ethnical minorities and academic risk children). Overall, the results provide
empirical evidence for the importance of measuring young children’s perceptions of
interpersonal teacher behavior for early grade learning. These findings underscore the
importance of continuing this line of work. Before practical implications can be given,
we suggest that these findings should be replicated including more diverse samples
in terms of risk and ethnicity.
Chapter 3 through 5 focused on the computer supported tutor assisted
intervention Bouw! (Build) for children at risk of reading difficulties. The study in
Chapter 3 investigated the effects of quantitative and qualitative treatment fidelity
in two successive years on the (pre-)reading outcomes of the intervention children.
A mixed method approach was used, including quantitative (i.e., frequency/trainings
time and lesson completion) and qualitative data (i.e., level matching procedures/
adaptation requirements) from the digital log files and observations of the intervention
sessions (i.e., tutor instructional support and child task-orientation). First, we found
that the vast majority of the non-professional tutors (87%) were able to provide
sufficient to high levels of instructional/emotional support, which indicates that overall
instructional quality was quite high. The results regarding the differentiated use of
the level matching procedures within the program and the actual quantity of practice
indicated somewhat lower fidelity (respectively, 70% and 66%). Nearly all children
(about 90%) showed at least sufficient levels of task orientation. Children’s task
orientation during the intervention lessons was significantly higher in Kindergarten
than in Grade 1, indicating the effect of age. The effects of quantitative and qualitative
treatment fidelity and child task orientation on children’s reading outcomes were
researched at three time points: at the end of Kindergarten, after the summer break
in Grade 1, and at the end of Grade 1. Quantitative treatment fidelity and child task
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first language at home to exclude the possibility of low literacy experience in Dutch (of
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orientation significantly predicted reading outcomes at all three time points. Level
matching procedures was also a significant predictor, but was no longer significant
when quantity was taken into account in the model. Quantitative treatment fidelity
was the strongest predictor of initial reading in Kindergarten, whereas child task
orientation was the strongest predictor of reading in grade 1. Future research should
focus on the role of the school psychologist/practitioner(s) in the effective supervision
of the tutors and the quantity of the implementation.
Chapter 4 was carried out as an RCT (randomized controlled trial) with one group
who received the intervention Bouw! and a control/treatment as usual group. In this
study we investigated the long-lasting effects of the intervention Bouw! in children
with both a cognitive risk and an additional familial risk of dyslexia (FR/double risk)
and children without FR (noFR/cognitive risk only). Results shows clear advantages in
favour of the proposed intervention design: individually-tailored intervention, which is
provided to 25% of the highest risk children during the (pre-) active reading period. First
it showed that the intervention decreases the amount of children who develop (severe)
reading delays and that severe reading difficulties can be reduced substantially. In our
study, severe reading difficulties (<10th percentile) were reduced substantially in about
half of the FR children who are at the highest risk. Second, the intervention reduced the
number of children who are eligible for remedial teaching outside the classroom and
for dyslexia treatment outside school (after receiving a clinical diagnosis). Third, effects
were extended to untrained pseudoword and text reading fluency, spelling, and less
children developing a negative academic self-concept. Regarding the two different
etiologies of risk, the results of Chapter 4 provide support for the differential response
assumption. First, children with a higher etiology of risk (FR/double risk) needed
significantly more sessions than the noFR group to overcome their susceptibility for
reading failure. Second, on average FR children developed a low average reading
level (30th percentile) compared to a good reading level within the noFR children (60th
percentile). Furthermore, the reduction of reading difficulties, within the FR group, was
mainly visible in the number of very poor readers (≤10th percentile). In the noFR group,
the reduction of reading difficulties was visible in the number of poor readers (11th
-25th percentile). Third, FR children displayed often mild spelling problems whereas
this was not the case in the noFR group. Fourth, 47% of the FR children who did not
receive Bouw! were diagnosed with dyslexia after remedial teaching was provided by
the schools compared to 15% of the noFR children.
Chapter 5 explored the individual responsiveness to the intervention on multiple
levels: risk profile of the child, intervention/implementation and protective socialemotional characteristics. All cases (of Chapter 4) who responded very poorly to the
intervention (nonresponders), as shown by word reading fluency ≤ 10th percentile
one year after the intervention, were compared to children who responded well to
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which we controlled for important background characteristics and several cognitive
and behavioral deficits that have been shown to be related to reading difficulties. It
is important to note that both responders and nonresponders responded poorly to
the first months of reading instruction (e.g., word reading accuracy) during the nonintervention period, which underlines the high risk of the cases. Regarding process and
outcome (word reading fluency) responders started to differ from the nonresponders
during the second half of Grade 1 (after 30-46 weeks of intervention). Despite that
the responders escaped from the lower reading levels and half of them showed even
full normalization of their reading skills (≥ 40th percentile), reading-related cognitive
deficits (phonological awareness and rapid automatic naming) were not affected.
This underlines the idea that cognitive deficits are not necessarily a direct cause of
reading difficulties. Transfer effects were found for pseudo word reading and to a
lesser extent for spelling. It should be noted that the majority of the responders did
not acquire normal spelling skills (≥ 40th percentile). The average spelling performance
of the responders reflected poor ability (19th percentile) whereas all nonresponders
scored within the clinical range (M = 5th percentile). With respect to the implementation
of the intervention, there were significant differences in terms of all implementation
characteristics in favor of the responders (sessions, adaptation requirements, and
tutors). Children of parents who volunteerded to continue practicing at home in Grade
1 and 2 received the highest number of sessions, which underlines the importance
of parent participation. Regarding the social-emotional characteristics, more
nonresponders had a negative self-concept and showed dependency towards their
teachers. Finally, the vast majority of the nonresponders received a clinical diagnosis
for dyslexia in Grade 3 and onwards and specialized treatment. This study shows that
response to intervention in high risk children is related to multiple protective or risk
factors on different levels.

Recommendations
The research of Chapter 2 focuses on the pioneering role in the value of studying
teacher-child relationships by using the Questionaire on Teacher Interaction (QTI)
within early elementary school. It also highlights the need for more research within
this field. The findings from Chapter 3 through 5 provide some recommendations for
future research and practice: First, it shows that individualized interventions, which
target componential reading during the (pre-) active reading phase, have the potential
to reduce the incidence of reading difficulties and low academic self-concept. Even in
the highest risk children. Second, using a cost-effective program, non-professional
tutors turned out to be a sufficient supplement, over the modest levels of individualized
instruction that is usually provided in the classroom context. In addition, a larger group
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of risk children (±25% lowest achievers) received additional individualized practice.
Third, the program has a systematic and intensive approach, which makes it potentially
useful as diagnostic tool (e.g., measuring the degree of treatment resistance) if it is
carried out with high fidelity and monitored by the school psychologist.
Overall, the message seems simple: Rehearsal of the active ingredients of reading
and individual feedback is the key to success. As outlined in the General Introduction,
it is important to implement a low threshold prevention/intervention that works in
practice in the everyday educational setting.
Research on a larger scale is needed to optimize the effective implementation
of preventive interventions (in current practice). Future causal models of reading
difficulties and dyslexia should look beyond cognitive characteristics and include
response to intervention (RTI) to guarantee an optimal environment and relate the
effects to patterns of strengths and weaknesses on multiple levels (child, parental,
background).
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De onderzoeken in deze dissertatie richten zich op twee belangrijke didactische en
pedagogische onderwerpen, in de beginfases van het formele leren. Het eerste deel van
deze dissertatie beschrijft het onderzoek naar leerlingpercepties over interpersoonlijk
gedrag van leerkrachten (classroom management en affectieve nabijheid) en de invloed
daarvan op hun vroege rekenvaardigheid. In het tweede deel werd de effectiviteit van
de implementatie van een preventieve interventie onderzocht, met als doel de reductie
van (ernstige) leesproblemen en secundaire problematiek.
Een van de belangrijkste uitdagingen voor leerkrachten binnen de context van
de klas is het vervullen van de dubbelrol waarbij het gaat om het creëren van een
gestructureerde en ondersteunende leeromgeving. De afgelopen decennia heeft
onderzoek op de middelbare school herhaaldelijk aangetoond dat interpersoonlijk
gedrag van docenten (classroom management en affectieve nabijheid) gerelateerd
is aan cognitieve en sociaal-emotionele leerlinguitkomsten. Echter, onderzoek naar
interpersoonlijk leerkrachtengedrag in de vroege basisschoolperiode staat nog in de
kinderschoenen. Er is vooral weinig bekend over de ervaringen van jonge leerlingen ten
aanzien van de interacties met de groepsleerkracht in relatie tot schoolresultaten in
de eerste fase van het formele onderwijs. Het belang van de leerkracht-leerling relatie
in de vroege basisschool periode is reeds bevestigd op dyadisch niveau oftewel de
kwaliteit van de relatie van een leerkracht met individuele kinderen. Op dit gebied is er
relatief veel onderzoek gedaan naar kleuters. De combinatie van toenemende klassikale
instructie na de kleuterklas, het leren van nieuwe en formele vaardigheden, en de minder
ontwikkelde zelfregulerende vaardigheden, maakt jonge kinderen bijzonder sensitief
voor begeleiding en emotionele ondersteuning van de leerkracht. Daarom is het van
belang om in de beginfase van het formele leren de ervaringen die jonge leerlingen
hebben ten aanzien van het interpersoonlijke gedrag van hun leerkracht in de klas te
onderzoeken. Met de diversiteit van de huidige klassencontext (niveau en populatie)
lijkt het ook relevant om de unieke rol van interpersoonlijk leerkrachtengedrag tussen
verschillende klassen te onderzoeken. Beide onderwerpen zijn onderzocht in het eerste
deel van deze dissertatie.
De andere uitdaging voor leerkrachten die onderzocht is in deze dissertatie,
is het aanbieden van individuele differentiatie. In het bijzonder, het vervullen van de
zorgbehoeften (individuele begeleide oefening en emotionele ondersteuning) van
risico leerlingen of leerlingen met een achterstand in de beginfase van het formele
onderwijs. De meest recente wet gericht op het verzorgen van onderwijs die is
aangepast aan individuele behoeften is bekend onder de naam “passend onderwijs
(2014)”. Dit soort aanpassingen op individueel niveau botsen echter met de beperkte
mogelijkheden binnen de klassenpraktijk en de financiële middelen van een school.
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Het hoofddoel van het tweede deel van deze dissertatie is de implementatie van een
effectieve geïndividualiseerde interventie voor leerlingen met een vroegtijdig risico op
leesproblemen. De preventie van ernstige leesproblemen is een belangrijk doel, omdat
leesproblemen een belemmering zijn voor zowel het welbevinden als het succesvol
functioneren in onze geletterde samenleving. Volgens het continuüm van zorg binnen
de huidige onderwijspraktijk, worden individuele interventies op school ingezet vanaf
het moment dat leesproblemen zich voordoen (m.a.w. vanaf groep 4). Individuele zorg
is voorbehouden aan ongeveer de 15% zwakste lezers (zie het model voor “Continuüm
van zorg”, Hoofdstuk 1). Deze hulp is remediërend van aard en minder effectief omdat
de actieve periode van het leren lezen reeds gepasseerd is. Om de kans op toekomstige
leesproblemen te verkleinen is het belangrijk om leerlingen vroeg te screenen zodat
preventieve hulp gestart kan worden bovenop wat wordt aangeboden in de klas. Echter
het vroegtijdig signaleren van risico leerlingen die gebaat zijn bij preventieve hulp is geen
eenvoudige taak gegeven de beperkte mogelijkheden van de leerkracht en de tijd die
interne begeleiders moeten verdelen over alle zorgleerlingen van de school. Tutoren
zonder onderwijskundige achtergrond (ouders/vrijwilligers of oudere leerlingen),
daarentegen zouden door hun grotere beschikbaarheid een oplossing kunnen bieden
indien zij worden ondersteund door een computer (gestandaardiseerd programma
en instructies op het scherm) en op periodieke basis worden begeleid door de intern
begeleider. Wanneer preventie het doel is, zou individuele hulp moeten starten vlak
voor de actieve leesperiode en gecontinueerd worden gedurende het aanvankelijk en
voortgezet lezen (Zie Figure 1.1., p.15). Daarnaast is een preventieve aanpak effectiever
indien een grotere groep risicoleerlingen wordt bereikt. In deze onderzoeken waren dat
de 25% laagst presterende leerlingen in groep 2. Vele onderzoeken hebben aangetoond
dat letterkennis en fonologisch bewustzijn in groep 2 cognitieve voorspellers zijn
van leesvaardigheid. Leerlingen met een lage beginnende geletterdheid (zwakke
letterkennis en/of fonologisch bewustzijn) hebben dus een cognitief risico en lopen
een risico op leesproblemen. Leerlingen met een bijkomend familiair risico op dyslexie
(wanneer een van de ouders leesproblemen heeft en vaak ook de directe familieleden),
ook wel aangeduid als genetisch risico hebben een verhoogd risico op leesproblemen.
Leerlingen met een familiair risico (FR) lopen tot wel 10 keer meer kans om zelf ook
dyslexie te ontwikkelen. Het is dus een belangrijk punt om interventie effecten te
onderzoeken in relatie tot FR, zodat er onderzocht kan worden in welke mate (ernstige)
leesproblemen voorkomen kunnen worden. Eerdere onderzoeken zijn er nog niet in
geslaagd om een onderscheid te maken tussen de twee risicogroepen: cognitief risico
zonder of met familiair risico op dyslexie (FR/dubbel risico). Het is daarnaast moeilijk om
de rol van kind en omgevingsfactoren te ontrafelen, vooral als het gaat om het verklaren
van individuele variatie. Studies die individuele variatie onderzoeken hebben zich vooral
gericht op cognitieve en gedragsmatige indicatoren van toekomstige leesproblemen
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fase van het leren lezen. Een gedetailleerde analyse op individueel niveau kan inzicht
geven in welke aspecten van een interventie programma bijdragen aan de uitkomsten.
Ook is het belangrijk om beschermende kind, sociaal-emotionele en omgevingsfactoren
te onderzoeken in relatie tot de didactische responsiviteit van leerlingen (of het uitblijven
daarvan). Tot slot, behandelingsintegriteit oftewel de mate waarin een behandeling
wordt uitgevoerd volgens plan, is een uitermate belangrijk gebied van onderzoek, vooral
als programma’s een lange duur hebben en als non-professionals als tutor fungeren.

Onderzoeksdoelstellingen
De doelen van de dissertatie zijn de volgende:
- Het onderzoeken van de verbanden tussen leerlingpercepties van interpersoonlijk
leerkrachtengedrag (classroom management/duidelijkheid en affectieve nabijheid)
en vroege schoolprestaties (rekenen in groep 3 en 4 )
- Het exploreren van de unieke rol van beide interpersoonlijke dimensies voor klassen
met verschillende populaties (waaronder het niveau van de klas en de etniciteit van
de leerlingen)
- Het onderzoeken van de mate en het effect van kwantitatieve en kwalitatieve
behandelingsintegriteit in een geïndividualiseerde computergestuurde leesinterventie wanneer deze wordt uitgevoerd door non-professionals (ouders, vrijwilligers
en oudere leerlingen)
- Het testen van de lange termijn effecten van de interventie Bouw! in kinderen met
een cognitief risico (beneden gemiddelde geletterdheid in groep 2) die wel (FR) of
geen (noFR) additioneel familiair risico op dyslexie hadden. Om taalinvloeden uit
te sluiten spraken ouders thuis Nederlands (aanbod van een tweede taal was wel
mogelijk). Daarnaast exploreerden we de verschillen in didactische responsiviteit
door te kijken naar groepsverschillen (FR vs. NoFR) op het gebied van: (1) het aantal
sessies dat nodig was om het programma af te ronden, (2) technische leesscore
tijdens de eenjarige follow-up in groep 5, (3) het percentage leerlingen met (ernstige)
leesproblemen en het percentage leerlingen die een vergoede dyslexie behandeling
kregen in groep 5 of 6, en (4) de transferuitkomsten, waaronder spelling en
academisch zelfbeeld.
- Het uitvoeren van case-series waarbij leerlingen gematcht werden op belangrijke
cognitieve, gedragsmatige en achtergrondkarakteristieken met het doel de (non)
response to intervention nader te onderzoeken in een groep kinderen met een hoog
risico op dyslexie (multiple cognitieve tekorten en meestal een familiair risico op
dyslexie). De helft van deze leerlingen ontwikkelden dyslexie na de interventie en de
andere helft niet.
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Participanten en onderzoeksdesign
Deze dissertatie bevat twee onafhankelijke steekproeven. De studie beschreven
in Hoofdstuk 2 betrof 828 groep 3 en 4 leerlingen afkomstig uit 40 klassen (91.7%
Nederlandse nationaliteit) in de provincies Zuid-Holland, Noord-Holland, Gelderland,
Utrecht en Friesland. De individuele rekenprestaties van de leerlingen werden gemeten
op de twee vaste tijdsmomenten van het Cito-leerlingvolgsysteem in het schooljaar:
in het midden en op het eind van het schooljaar. Interpersoonlijk leerkrachtengedrag
werd gemeten in de tweede helft van maart tot de eerste helft van juni. De
Hoofdstukken 3 t/m 5 gaan over de 363 kleuters (N = 158 risico) die deelnamen
aan het grootschalige onderzoeksproject Bouw! (13 basisscholen in en rondom
Amsterdam). Hoofdstuk 4 werd uitgevoerd als een gerandomiseerd experiment
met een interventie en controle groep (RCT: Randomised Controlled Trial). Scholen
mochten zorg verlenen aan de risico leerlingen volgens het zorgbeleid van de school.
Het interventie project combineert vroegtijdige identificatie van risico leerlingen met
de belangrijkste interventie componenten: vroegtijdige start, voortzetting/meerdere
schooljaren, individuele begeleide oefening/1-1 tutoring, en is gericht op het proces
van zowel het voorbereidend lezen als het aanvankelijk leren lezen en het vloeiend
leren lezen. In ons onderzoek startte de interventie Bouw! in de tweede helft van
groep 2 en liep het door tot in groep 4 (± 62 weken in totaal). De ±25% zwakste
kleuters werden geselecteerd voor deelname aan het gerandomiseerde onderzoek
(na loting toegewezen aan de interventie of controle groep) nadat zij in januari van
groep 2 waren gescreend op beginnende geletterdheid: letterkennis en fonologisch
bewustzijn. Ter vergelijking werden de kleuters zonder een dergelijk cognitief risico
(met redelijk tot goede beginnende geletterdheid) gevolgd in hun ontwikkeling.
Verschillende subgroepen van de grote steekproef (N = 158 risico) werden gebruikt
in de afzonderlijke studies. Hoofdstuk 3 bevat tutoren (vnl. ouders en vrijwilligers) en
de cognitief risico leerlingen, inclusief 25% leerlingen met een niet Nederlandstalige
achtergrond. In de hoofdstukken 4 en 5 zijn cognitief risico leerlingen zonder en met
familiair risico op dyslexie (dubbel risico) met elkaar vergeleken. Om de invloed van
weinig ervaring/scholing in de Nederlandse taal (van ouder(s) en kind) uit te sluiten,
werden de leerlingen uit Hoofdstuk 4 en 5 alleen geselecteerd als Nederlands hun
eerste thuistaal was (beide ouders spraken alleen of voornamelijk Nederlands met
hun kind).

Samenvatting van de onderzoeksresultaten
Hoofdstuk 2 onderzoekt de effecten van leerlingpercepties ten aanzien van het
interpersoonlijk gedrag van hun leerkrachten in relatie tot hun vooruitgang in
vroege rekenprestaties. Interpersoonlijk leerkrachtengedrag werd gemeten in twee
dimensies: classroom management/duidelijkheid en Affiliatie/affectieve nabijheid. De
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met rekenprestaties in Groep 3 en 4 van de basisschool. Verder vonden we dat de rol
van Affiliatie, maar niet van Controle, verschilde van klas tot klas. Echter, we konden
de unieke rol van Affiliatie niet verklaren met verschillende leerkracht/klasvariabelen,
mogelijk omdat de deelnemende klassen niet divers genoeg waren. De meeste klassen
hadden bijvoorbeeld weinig leerlingen van allochtone afkomst en weinig leerlingen
presteerden ver beneden de norm op het gebied van rekenvaardigheid. Over het
algemeen tonen de resultaten aan dat leerlingpercepties van belang zijn waar het
gaat om de interpersoonlijke rol van de leerkracht. Voordat praktische aanbevelingen
gegeven kunnen worden, is verder onderzoek noodzakelijk waarbij interpersoonlijk
leerkrachtengedrag wordt onderzocht in diverse leerlingpopulaties.
De hoofdstukken 3 tot en met 5 concentreren zich op de computer ondersteunde
tutor begeleide interventie Bouw! voor leerlingen met een risico op leesproblemen.
Hoofdstuk 3 onderzoekt de effecten van kwantitatieve en kwalitatieve interventieintegriteit op de interventie uitkomsten in twee opeenvolgende schooljaren. De
kwantiteit van de implementatie werd gemeten door middel van het aantal sessies
en de afronding van de hoofdlessen van het programma. De kwaliteit werd gemeten
door de mate van differentiatie/niveau afstemming op basis van de tussentijdse
toetsen binnen het programma. Voor beide variabelen werden digitale logboeken
gebruikt. Om de kwaliteit van de tutor (tutor aangepaste instructie en emotionele
ondersteuning) en de taakgerichtheid van de leerlingen in kaart te brengen werden er
observaties uitgevoerd zowel thuis als op school. In groep 2 werd de interventie vooral
thuis uitgevoerd door de ouders en in groep 3 werden er met name vrijwilligers ingezet
op school, maar ook oudere leerlingen. De resultaten van de studie toonden aan dat
de meerderheid (78%) van de tutoren in staat was een voldoende tot (zeer) goede
instructiekwaliteit te bieden aan de leerlingen. De kwantiteit van de implementatie en
de mate van differentiatie/niveau afstemming waren daarentegen lager (respectievelijk
70% en 66%). Bijna alle leerlingen (90%) behaalden een voldoende observatiescore voor
taakgerichtheid tijdens de interventie sessies in groep 2 en 3. Het effect van leeftijd
was hierbij ook zichtbaar. De gemiddelde taakgerichtheid was namelijk significant
hoger in groep 3 ten opzichte van groep 2. Kwantiteit en taakgerichtheid waren beiden
significante voorspellers van de interventie uitkomsten op 3 tijdsmomenten gedurende
de interventie: beginnende leesvaardigheid aan het eind van groep 2, beginnende
leesvaardigheid na de zomervakantie en technische leesvaardigheid aan het eind van
groep 3. Niveau afstemming/differentiatie was ook een significante voorspeller, maar
niet wanneer kwantiteit werd meegenomen in het model. Kwantiteit was de sterkste
voorspeller in groep 2 en taakgerichtheid van de leerling in groep 3. Verder onderzoek
zou zich moeten richten op de rol van de intern begeleider/taalcoördinator in de
effectieve begeleiding/supervisie van de tutoren en de kwantiteit van de implementatie.
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Hoofdstuk 4 betreft een effectstudie. Deze werd uitgevoerd als een
gerandomiseerd experiment (interventie groep versus controle groep) met follow-up
metingen tot 1 en 2 jaar na de interventie. Leerlingen met alleen een cognitief risico
werden vergeleken met leerlingen die ook een familiair risico op dyslexie (FR/dubbel
risico) hadden. De resultaten geven empirisch bewijs voor een interventiedesign waarbij
individuele begeleiding wordt gegeven in een vroeg stadium aan de 25% zwakste
leerlingen: vlak voor en gedurende de beginfases van het (vloeiend en vlot) leren lezen.
De interventie met Bouw! resulteerde in een reductie van het aantal leerlingen dat
(ernstige) leesproblemen ontwikkelt. Het aantal leerlingen met ernstige leesproblemen
(<10e percentiel) was gereduceerd met ongeveer 50% in de groep leerlingen met het
hoogste risico (FR/dubbel risico). Als gevolg daarvan werd de diagnose dyslexie (in
groep 5-6) en behandeling twee tot drie keer minder vaak werd gegeven op basis van
het Protocol Dyslexie Diagnose en Behandeling (PDDB). Noemenswaardig ook is dat
de interventie resulteerde in transfereffecten naar het lezen van pseudowoorden, tekst
lezen, spelling. Daarnaast ontwikkelden minder leerlingen een negatief academisch
zelfbeeld. Met betrekking tot de ernst van het risico en etiologie ondersteunen de
resultaten de veronderstelling dat de mate van didactische responsiviteit (“differential
response to intervention”) afhankelijk is van de aan- of afwezigheid van een familiair
risico op dyslexie. Ten eerste, leerlingen met een dubbel risico (FR) hadden significant
meer sessies nodig dan de noFR leerlingen, terwijl in beide groepen ongeveer
evenveel leerlingen het einde van het programma succesvol hadden afgerond. Ten
tweede, FR leerlingen ontwikkelden zich gemiddeld genomen tot een laaggemiddelde
lezer (30e percentiel), terwijl noFR leerlingen uiteindelijk bovengemiddeld uitkwamen
(60e percentiel). De reductie van het aantal leerlingen met leesproblemen binnen de
FR groep was vooral zichtbaar in het laagste deciel (zeer zwak) ten opzichte van een
reductie van het aantal leerlingen dat tussen het 11e-25e percentiel (zwak). Ten derde,
FR interventie leerlingen hadden vaak milde spellingproblemen in tegenstelling tot
een volledige normalisatie van spelling (>40 percentiel) binnen de noFR interventie
groep. Ten vierde, 47% van de FR leerlingen uit de controle groep kregen een klinische
diagnose dyslexie na een remediërende behandeling ten opzichte van 15% van de
noFR controle leerlingen.
Hoofdstuk 5 (case-series onderzoek) onderzoekt de individuele variatie in
didactische responsiviteit van interventie leerlingen op verschillende niveaus: risico
profiel van de leerling, interventie/implementatie en beschermende factoren op
sociaal-emotioneel gebied. Risico leerlingen/casussen (uit Hoofdstuk 4) met ernstige
leesproblemen na de interventie oftewel de zgn. nonresponders, waarbij ervan
wordt uitgegaan dat er sprake is van didactische resistentie werden vergeleken met
responders, leerlingen die goed reageerden op de interventie (≥25e percentiel). Alle
leerlingen hadden een hoog risico op dyslexie en waren gematcht in paren (responder
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gedragsmatige en achtergrond variabelen, waarvan we weten dat ze geassocieerd
zijn met de ontwikkeling. Wat betreft de voortgang van de leerlingen in deze studie
valt te zeggen dat zowel responders als nonresponders een zeer zwakke didactische
responsiviteit hadden na de eerste 16 weken van de interventie en gedurende de
eerste twee maanden van het leesonderwijs, wat het hoge risico van beide groepen
bevestigt. De ontwikkeling van de responders begint pas positief af te wijken van de
nonresponders gedurende de tweede helft van groep 3 (30-46 weken interventie).
Interessant om te vermelden is dat de responders zich uiteindelijk ontwikkelden tot
laaggemiddelde (25e-39e percentiel) of zelfs gemiddelde lezers (≥40e percentiel),
maar dat de cognitieve tekorten (fonologisch bewustzijn en snel serieel benoemen)
niet werden opgeheven. Hetgeen enig bewijs levert voor de veronderstelling
dat cognitieve markers niet per definitie een directe oorzaak zijn van ernstige
leesproblemen. Ondanks het hoge risico van deze casussen was ook hier een transfer
effect te vinden voor niet getrainde vaardigheden: het lezen van pseudowoorden en
in mindere mate ook voor spelling. Belangrijk om te vermelden is dat de meerderheid
van de responders een zwakke spellingvaardigheid had na de interventie (M = 19e
percentiel). Echter alle nonresponders scoorden ver beneden de klinische range (M =
5e percentiel). De resultaten met betrekking tot de implementatie van de interventie
(aantal sessies, continuïteit van de sessies, niveau afstemming/differentiatie binnen
het programma) lieten zien dat de implementatie voor de responders significant hoger
was dan de nonresponders. Verder viel op dat de leerlingen van ouders die thuis door
wilden blijven oefenen (in groep 3 en 4) de meeste sessies ontvingen, wat het belang
van ouder participatie benadrukt. Op het gebied van sociaal-emotionele factoren,
bleek dat meer nonresponders een negatief academisch zelfbeeld hadden en zich
vaker afhankelijk en minder autonoom opstelden ten opzichte van de leerkracht. Tot
slot, de meerderheid van de nonresponders kreeg een klinische diagnose dyslexie
en de daaruit voortvloeiende behandeling. Over het algemeen laat deze studie zien
dat interventie responsiviteit bij hoge risico leerlingen gerelateerd is aan multipele
beschermende factoren op verschillende niveaus.

Aanbevelingen
Het onderzoek in Hoofdstuk 2 geeft een eerste aanzet voor het gebruik van de
Vragenlijst Interpersoonlijk Leerkrachtengedrag (VIL) in de vroege basisschool
periode en het belang van vervolg onderzoek naar de percepties van leerlingen en
hun schoolresultaten. De bevindingen van Hoofdstuk 3 tot en met 5 geven directe
aanbevelingen voor de praktijk en toekomstig onderzoek. Ten eerste, deze onderzoeken
laten zien dat individuele interventies gericht op het proces van het voorbereidend en
aanvankelijk lezen met voortzetting in groep 4 de potentie hebben om het aantal
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en nonresponder) zodat we konden controleren voor belangrijke cognitieve,

leerlingen met (ernstige) leesproblemen en daarbij komende secundaire problemen te
verminderen. Ten tweede, dit was mogelijk via een kosteneffectief programma doordat
niet-professionele tutoren (ouders, vrijwilligers of oudere leerlingen) ingezet konden
werden als aanvulling op de beperkte (individuele) hulp in tijd en intensiviteit die gegeven
kan worden binnen en buiten de klas. Daarnaast kon een grotere groep risicoleerlingen
(±25%) bereikt worden. Ten derde, door de systematische opbouw en intensieve
individuele aanpak van het programma heeft het de potentie om als diagnostisch
middel gebruikt te worden (meten van de mate van didactische resistentie), mits het
wordt uitgevoerd zoals bedoeld en onder supervisie van een intern begeleider.
Over het algemeen is de boodschap eenvoudig: de sleutel tot succes is de
langdurige herhaling van de actieve componenten van het (vloeiend en vlot) leren
lezen in combinatie met individuele feedback en emotionele ondersteuning. Zoals
aangeven in de Algemene Inleiding (General Introduction) is het van belang om
robuuste interventies op een laagdrempelige manier te implementeren en aan een
grote groep risico leerlingen aan te bieden (±25% zwaksten), zodat het werkt in de
dagelijkse onderwijspraktijk en dat er geen effectieve instructie/leer tijd verloren gaat.
Grootschalig onderzoek in de dagelijkse praktijk is nodig om de effectieve
implementatie van preventieve interventies te verbeteren. Toekomstige causale
modellen zouden zich naast cognitieve markers van dyslexie en leesproblemen
ook moeten richten op de didactische responsiviteit van leerlingen (response to
intervention) om zo te controleren voor omgevingseffecten, en deze te optimaliseren.
Effecten op de ontwikkeling van leesproblemen zouden onderzocht moeten worden in
relatie tot protectieve en risico factoren op verschillende niveaus van causaliteit (kind,
ouder, omgeving/interventie).
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DANKWOORD
Eindelijk is het dan zover; het dankwoord schrijven! Nu het echt zover is, bedenk ik me
dat ik het toch echt nog niet zat ben.
Er staat een naam op de kaft van dit proefschrift, maar heel veel mensen wil ik
bedanken, want schrijven doe je niet alleen. Allereerst wil ik mijn promotoren, Aryan
van der Leij en Helma Koomen bedanken. Jullie hebben veel voor mij betekend. Aryan,
ik had mij geen kleurrijkere promotor kunnen wensen. Ik waardeer je inhoudelijke
kennis, maar ook de persoonlijke betrokkenheid. Tevens heb ik erg genoten van jouw
mooie uitspraken en van je optimisme. Helma, lieve Helma, jouw deur stond altijd voor
mij open. Ook denk ik met plezier terug aan je leuke ansichtkaartjes. Op een afstandje
hield jij de grote lijn in de gaten en jouw kritische blik was een waardevolle aanvulling.
Bedankt dat je mijn co-promotor wilde zijn!
Peter de Jong, je was dan wel niet mijn (co-)promotor, maar ik kon wel bij je terecht
voor inhoudelijke vragen. Je was ook betrokken bij het onderzoek van Hoofdstuk 4.
Het was altijd fijn om van jou heldere antwoorden op mijn vragen te krijgen. Bedankt
hiervoor. Ook Anne bedankt, samen hebben we veel meegemaakt gedurende dit toch
wel grote project. Sjoukje van het ABC, ik vond het prettig samenwerken met jou. Uit
het zicht, maar niet vergeten: Theo Wubbels en Mieke Brekelmans, mijn Utrechtse
co-auteurs en mentoren op de weg hiernaar toe. Dan mag ik natuurlijk niet Paul
Kirschner vergeten. Ik weet je nog steeds op gekke momenten te bereiken en op
je verjaardag. So what has changed? Dank ben ik natuurlijk verschuldigd aan mijn
commissie leden, die de tijd hebben genomen om mijn proefschrift te lezen en bij mijn
promotie aanwezig te zijn.
Veel dank wil ik uiten naar alle deelnemende basisscholen, IB-ers, tutoren
en leerlingen. Zonder jullie was dit proefschrift er niet geweest. Dank wil ik in het
bijzonder overbrengen aan Deaq en Jantje/ Henrique, Jacqueline en Maurits, Guus,
Yvonne, Eugenie en Juf Anke, Elsje en Anneke. Eugenie en Anneke jullie lieten zien
hoe belangrijk leerkracht bertrokkenheid is bij de succesvolle implementatie van een
interventie op school. Ans en Sjef ik heb groot respect voor jullie inzet binnen en buiten
het project.
Graag wil ik mijn student assistenten van de UvA bedanken, het zijn er veel
te veel om op te noemen, zo’n 50 kwamen er voorbij om de leerlingen te testen
gedurende 3 schooljaren. Graag noem ik nog even de diehards bij naam die zich
gedurende meerdere jaren hebben ingezet voor het project: Anna Tames, Sharon
Tensen, Karsten van Loon, Katja de Beurs, Jolanda van der Wal, Karel Vlaander, Ymke
Sybrandy en Femke Sierhuis (wat was het gezellig in de auto op weg naar de school
in Limburg). Charlotte en Saskia mijn UvA assistenten bedankt voor het boompje en
dat jullie mij door het raam binnenlieten als mijn kamer geblokkeerd was vanwege de
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contract ontpopte tot een echte secretaresse. Jij hebt mij vooral erg geholpen bij het
ontvangen en archiveren van de Bouw-data uit de drie deelprojecten (meer dan 500
leerlingen, die drie keer per jaar uitgebreid getest moesten worden). Daphne, ik wist
dat dit bij jou in goede handen was, toen ik er tijdelijk even niet was. Suzan ook jij was
een zeer waardevolle aanvulling en bracht samen met Daphne een hoop gezelligheid
mee. Ik hoop dat je veel plezier beleeft aan de researchmaster.
OZP studenten, zonder jullie was het nooit gelukt om de additionele data te
verzamelen, video’s te coderen en ouders en leerkrachten te benaderen voor extra
vragenlijsten. Ook mijn masterscriptie studenten en onze stagiaires hebben hier een
bijdrage aan geleverd. Ik bewonder jullie inzet en enthousiasme, die overeind bleef
staan na iedere gedetailleerde feedbackronde. Nadia Mecklenfeld en Elise Mijnssen
mede dankzij jullie zijn de belangrijke observatie-video’s gemaakt. Stefanie Rosa
Bian jij kwam helemaal op het eind en hielp de familiair risico data compleet te
maken. Marleen Korf wat is het leuk om jou nu weer regelmatig tegen te komen op
praktijkcongressen en om ideeën uit te werken voor de onderwijspraktijk. Withney de
Haan jij bent nu inmiddels zelf bezig met promotie onderzoek.
Dan, OLP en mijn collega onderzoekers. Het was fijn om met jullie te werken en
leuk om jullie tegen te komen op onze gezamenlijke congressen. Elsje in York heb jij
mij het laatste zetje gegeven om “etiology of risk” mee te nemen in mijn onderzoek.
Debora, Roommie 1 (Vancouver) bedankt voor onze inhoudelijke en ook nietinhoudelijke gesprekken en natuurlijk onze regelmatige sushi-dates. Fijn dat we
nu soms nog bij elkaar op een kamer zitten. Marjolein, jij en Debora zijn mijn childteacher relationship buddies. Britt en Madelon dankzij jullie bleef ik op de hoogte over
nieuwtjes rondom leesonderzoek en een beetje EEG. Siuman (roommie 2) ik denk met
veel plezier terug aan onze dagen in Hongkong tijdens en na de SSSR-conferentie.
Titia en Francine, knap hoe jullie het werk en moederschap weten te combineren.
Met jullie op de kamer was het serieus gezellig. Elise, Lisa en Anke, jullie ontmoette
ik tijdens mijn zwangerschap en toen ik werkte aan mijn laatste proefschrift loodjes.
Elise ondanks dat jij te veel woorden in een minuut kunt produceren, kan ik je altijd heel
goed volgen. Marloes, Sietske, Bettina, Loes B. en Lucija jullie mogen nog en Loes J.
jij bent eerder dit jaar gepromoveerd. Scott Baker, thanks for our long Skype sessions
about intervention research and RTI related issues. Let’s keep in touch!
Mijn laatste woorden van dank wil ik richten tot mijn vrienden en familie:
Mijn roeitrainers (Cees en Jan) bedankt dat jullie mij wilden trainen en dat dit ook echt
gelukt is! Marijke, we kennen elkaar sinds onze opleiding Orthopedagogiek en dankzij
jou heb ik ook nog wat data uit Friesland kunnen bemachtigen. We hebben al veel
meegemaakt samen. Dankjewel dat je er ondanks de afstand altijd voor me bent.
Tjeerd Steenbergen, grote neef, dankzij jou ziet mijn proefschrift er nu zo mooi en
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vele ordners. En natuurlijk niet te vergeten Daphne Heynen, die zich via een tijdelijk

professioneel uit! Peter en Gerda, bedankt dat jullie af en toe op jullie kleine nichtje
wilden passen, zodat ik mijn handen vrij had om verder te schrijven.
Andrea, my partner in crime. Ik zal nooit de dag vergeten dat jij opeens in mijn
deuropening stond. Sindsdien zijn we beste vrienden. Thanks, that I can always count
on you.
Beste Bert – Never a dull moment (NaDM). Mede dankzij jou ben ik op het
avontuur van promoveren terecht gekomen. Ik zeg op naar de volgende reis. Dankjewel!
Ik vind het altijd fijn om te sparren met je over van alles. Ik ben verguld dat jij en Andrea
mijn paranimf willen zijn.
Mijn ouders, bedankt voor jullie onvoorwaardelijke support en jullie geduld. Lieve
Tjeerd, mijn papa wat had ik graag gewild dat je hierbij had kunnen zijn. Gelukkig heb je
de eerste paar maanden van mijn promotie traject nog net mogen meemaken, zodat
je wist dat het wel goed kwam. Mama en bijna 40 jaar schooljuffrouw dankjewel dat je
zo’n sterke lieverd bent. Tjeerd (Jr) lieve broer wat zijn we verschillend, maar wat ben ik
trots op je en een onvoorwaardelijke steun voor elkaar. Jullie zijn echt heel belangrijk
voor me. En Marit niet te vergeten, jij was de nanny van onze dochter.
Teide, lieve dochter, wat zijn we gelukkig en dankbaar dat jij in ons leven bent
gekomen. Dankzij jou heb ik nog langer van het proces mogen genieten en wist ik de
momenten waarop ik tijd had extra te waarderen. Mijn schoonouders, Adri en Hans
bedankt dat jullie iedere week zo liefdevol op Teide passen.
Last but not least lieve Mitch (Michel), without you I just don’t work. Dit
proefschrift is dan ook net zoveel van jou. Bedankt voor je geduld, zorg en dat je er
altijd voor mij bent. Ik ben zo blij met jou en trots op alles wat we samen hebben!
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APPENDIX A
Questionnaire on Teacher Interaction Early Primary (QTI-EP)
Chapter 2: teacher interpersonal behaviour and early achievement
Teacher Control (High versus Low*)
All children learn a lot from Mrs. X.
Mrs. X explains things clearly.
Children pay attention to Mrs. X.
Mrs. X explains everything well.
If Mrs. X makes a promise, she also follows through.
*If Mrs. X says we have to be quiet, the kids keep talking.
*Children fool around in class.
*Children talk out of turn.
*Children are naughty to Mrs. X.
*We do things that are not allowed in class.
Teacher Affiliation (Friendliness versus Opposition*)
Mrs. X acts friendly toward children.
Mrs. X is a kind teacher.
Mrs. X is friendly.
*Mrs. X gets mad if children make mistakes.
*Mrs. X gets angry quickly.
*Mrs. X shouts at us.
*Mrs. X complains.
*Mrs. X nags us.
*Mrs. X thinks that mistakes are bad.
*Mrs. X gets angry.
* reversed coding
Note. ‘Mrs.’ refers to female teachers and is replaced by ‘Mr.’ for male teachers.
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APPENDIX B
Response Format of QTI-EP and Instruction Procedure
Chapter 2: teacher interpersonal behaviour and Early achievement

0 = Very little
No

1 = Very little
No

2 = Sometimes
No

No
Sometimes

No
Sometimes

No
Sometimes

Sometimes
Yes

Sometimes
Yes

Sometimes
Yes

Yes

Yes

Yes

3 = Often

4 = Always

Response format
in the child questionnaire

No

No

No

No
Sometimes

No
Sometimes

No
Sometimes

Sometimes
Yes

Sometimes
Yes

Sometimes
Yes

Yes

Yes

Yes

During the administration children were repeatedly instructed how to use the response
scale. All items were read aloud to the children for every answer possibility and by
simultaneously pointing to the pictograms (i.e., traffic lights) on the blackboard. For
example, “Mrs. X gets angry”. “No Mrs. X gets never angry” (the test leader points to
the first pictogram on the blackboard), “Mrs. X gets angry very little” (the test leader
points to the second pictogram), and so forth. This procedure was continued to the
final item.
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Correlations outcome measures and predictor variables
Chapter 3: treatment fidelity and non-professional tutoring

Quantitative treatment fidelity

Practice frequency

Qualitative treatment fidelity

Practice
frequency

Main
lessons

Program
parts

Level
matching

Tutor
Support

Child Task
Orientation

Reading
Post-test
1/3

-

.898**

.750**

.505**

-.082

.248

.385*

Main lessons

.865**

-

.831**

.472**

-.004

.389

.498**

Program parts

.819**

.884**

-

.528**

-.137

.452*

.559**

Level matching

NA

NA

NA

-

-.034

.265

.420*

Tutor Support

.033

.104

.007

NA

-

.054

.225

Child Task Orientation

.163

.124

.065

NA

.225

-

.574**

Reading Post-test 1/3

.557**

.549**

.588**

NA

.200

.379*

-

Note. Numbers in the lower triangle represents the correlations for Kindergarten and
the upper triangle represents the correlations for Grade 1. NA = not administered in
Kindergarten.
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APPENDIX C
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APPENDIX D
Means and standard deviations for reading accuracy and fluency
Chapter 4: prevention of reading difficulties

NoFR
noINT

FR
INT

noINT

INT

Word-reading accuracy
T1

1.05 (2.99)

1.74 (2.90)

0.53 (1.01)

4.18 (4.32)

T2

7.00 (4.01)

6.00 (4.07)

3.76 (2.61)

7.35 (4.85)

Word-reading fluency
List 1 T3

5.86 (5.02)

6.86 (5.26)

2.82 (2.89)

4.71 (4.68)

List 1 T4

22.29 (11.78)

34.68 (18.45)

12.41 (7.22)

21.24 (14.53)

List 1 Post

46.90 (15.92)

67.58 (22.69)

26.59 (15.86)

41.47 (18.70)

List 1 FU1

57.81 (16.56)

79.11 (18.28)

35.94 (16.50)

52.94 (19.56)

List 2 T4

12.00 (8.01)

20.47 (12.13)

4.88 (3.82)

11.94 (9.22)

List 2 Post

29.29 (12.67)

45.79 (16.46)

16.00 (11.06)

26.24 (14.04)

List 2 FU1

39.67 (11.43)

56.21 (15.13)

24.12 (11.79)

35.18 (15.22)

List 2 FU2

54.00 (12.03)

68.21 (19.05)

36.35 (14.23)

46.29 (17.18)

49.89 (18.36)

21.65 (10.60)

28.47 (14.10)

Pseudoword reading fluency
FU1

32.76 (10.22)

Note. See Figure 4.2 for the measurement occasions (p. 73).
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Parameter estimates of the models concerning the effects of time,
intervention, familial risk and their interactions on word-reading fluency
Chapter 4: prevention of reading difficulties

WRF1

WRF2

β

SE

β

SE

T3

-0.73

0.11

-

-

T4

-0.45

0.09

-0.43***

0.07

FU1

0.33

0.05

0.36***

0.05

FU2

-

-

0.91***

0.07

Intervention (1 = INT)

0.63***

0.14

0.58**

0.16

Familial risk (1 = noFR)

0.80***

0.14

0.70***

0.16

-0.06

0.06

0.02

0.16

T3*Intervention

-0.56***

0.13

-

-

T4*Intervention

-0.24*

0.10

-0.25**

0.08

FU1*Intervention

0.04

0.06

0.02

0.06

FU2*Intervention

-

-

-0.06

0.07

T3*Familial risk

-0.69***

0.13

-

-

T4*Familial risk

-0.38***

0.10

-0.37***

0.08

FU1*Familial risk

0.03

0.06

0.08

0.06

FU2*Familial risk

-

-

0.15

0.08

Intervention*Familial risk

Note. *p < .05; **p < .01; ***p < .001; Post-test used as reference point (0);
See Figure 4.2 for the measurement occasions.
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