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de basisscholen kwam dit onderzoek echt voor mij tot leven en kregen theoretische kaders 
praktische implicaties en uitwerkingen.

Vervolgens wil ik ook de Hogeschool Domstad en de Hogeschool Utrecht bedanken voor 
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hebben mij in mijn jeugd een context gegeven waarin persoonlijke ontwikkeling gestimu-
leerd werd, zonder dat daarbij een norm werd opgelegd. Mijn moeder deed dat door de 
juiste voorwaarden te scheppen, mijn vader deed dat door het goede voorbeeld te geven. 
Ook na zijn eigen promotie bleef het verder verdiepen in zijn vak een geliefde bezigheid, 
een eigenschap die ik ook in mezelf herken. Daarnaast wil ik mijn paranimfen Marjolein 
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1.1 Introduction

The importance of reading in our time is evident. Learning to read is important for both 
children and the future of society. If children do not learn to read, both their educational 
and professional possibilities are limited. Moreover, poor readers have been shown to have 
lower self-confidence and lower learning motivation than other children (Vernooy, 2007). 

Most children successfully learn to read in primary school, but some 10% leave primary school 
as ‘functionally illiterate’ (Sijtstra, van der Schoot, & Hemker, 2002; Wentink & Verhoeven, 
2001). This means that they do not have sufficient reading ability to function adequately in 
society. To reduce the percentage of functionally illiterate individuals in society, con-
siderable work has been devoted to the detection and prevention of reading difficulties. 
For example, intermediate goals to be met for beginning reading and writing have been 
formulated for the Dutch language (Verhoeven & Aarnoutse, 1999). These goals indicate 
what schools should focus on in the teaching of reading and writing. In addition, considerable 
research has been conducted on the development of children’s word recognition skills and 
reading instruction which is aimed at stimulating children’s word recognition (Aarnoutse, 
van Leeuwe, Voeten, & Oud, 2001; Henneman, Kleijnen, & Smits, 2004; Houtveen, Brokamp, 
& Smits: 2012; Verhagen, 2009; Verhoeven & van Leeuwe, 2003; Wentink & Verhoeven, 
2001, 2004; Wouters & Wentink, 2005). Word recognition can be defined in this respect as 
the process of converting a sequence of letters into sounds for the identification of a word 
(Coltheart, 1978). 

To date, two conclusions can be drawn about the development and teaching of word recogni-
tion. First, prevention is better than cure. This means that good reading instruction should 
begin early (i.e., in kindergarten). With preparatory word recognition activities, those 
factors that are known to influence the early development of children’s word recognition 
should be targeted and practiced: phonemic awareness,  letter knowledge, and naming 
speed (Aarnoutse, 2004; Aarnoutse, van Leeuwe, & Verhoeven, 2000, 2005; Beernink, 2002; 
Verhagen, Aarnoutse, & van Leeuwe, 2006, 2008). Phonemic awareness is the ability to 
hear, identify and manipulate phonemes or the smallest units of sounds which differentiate 
meaning. Letter knowledge is the familiarity with the names and sounds associated with 
printed letters, while naming speed is the ability to rapidly name a random sequence of other-
wise well-known letters, digits, pictures of well-known objects or colours. Second, most 
reading difficulties can be avoided when detected quickly enough and therefore initiate 
early interventions to prevent further stagnation. This means that primary school teachers 
must know about the development of word recognition skills and the most effective strate-
gies to stimulate these.  

This dissertation is concerned with the following two topics: (1) the development of children’s 
word recognition during grade 1 and (2) the most effective instruction to stimulate this 
development.
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In the following, we will first review the phases of reading development in general, early 
grade 1 reading instruction and two instructional approaches: Direct Instruction (DI) versus 
Guided Co-Construction (GCC). An outline of the word recognition research presented in 
this dissertation will then be presented.

1.1.1 The development of early reading skills 

According to Chall (1996) children proceed through predictable phases when beginning 
to read. These phases have many similarities with the phases of reading development in 
Ehri’s model (1998, 2005) and the three phases in the development of literacy  formulated 
by Verhoeven and Aarnoutse (1999). Verhoeven and Aarnoutse labelled these phases as: 
emerging, early and advanced literacy. 

During the first phase, children between 0 and 4 years of age learn to speak and understand 
spoken native language. This provides the basis for their later literacy and is referred to as 
‘emerging literacy’ because the children learn about books, print and writing at this time 
and thus long before they can actually read or write and long before they go to school. 

During the second phase in the development of literacy from the beginning of kindergarten 
(around the age of 4) through the end of grade 1 (around the age of 7), children first discover 
letter-sound relationships and thus the alphabetic principle of correspondence between 
letters (i.e., graphemes) and speech sounds (i.e., phonemes). This is crucial for their early 
literacy development and subsequent instruction. After about five months of formal reading 
instruction in grade 1 (around January of grade 1 for the average primary school pupil) a 
rapid increase in the speed of word recognition occurs. This is also crucial for early literacy 
as it allows greater attention to be paid to sentence comprehension than to the decoding of 
words for recognition. Efficient and thus quick but accurate word recognition is critical for 
the further development of literacy. 

During the third phase in the development of literacy, word recognition gets automatized. 
Children from grade 2 to grade 6 increasingly recognize words as a whole, which means 
that the parts of a word no longer have to be individually decoded to identify the word  and 
its meaning within a particular context. Word recognition becomes largely automatic and 
therefore less effortful. And greater attention can be paid to text comprehension than to 
individual word and sentence comprehension, with the attainment of advanced literacy as 
a result. 

1.1.2 Early reading instruction 

In the literature on early reading instruction, it is stated that such instruction should focus 
on three core elements: phonemic awareness, mastery of the alphabetic principle and the 
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development of fluent reading (Houtveen, Brokamp, & Smits, 2012; Simmons & Kame’enui, 
1998). 

Phonemic awareness and the alphabetic principle are both taught as part of kindergarten 
reading instruction and thus early literacy development. Phonemic awareness requires 
listeners to hear, identify and manipulate phonemes which are the smallest units of sound 
which make a difference in meaning. Phonemic awareness can be further divided into phonemic 
analysis and phonemic synthesis (Wagner, Torgesen, & Rashotte, 1994). Phonemic analysis 
is the ability to separate spoken words into their respective parts (i.e., phonemes); phonemic 
synthesis is the ability to merge phonemes together to produce a spoken word. By the end 
of kindergarten, children should be able to detect, manipulate and analyze the auditory 
aspects of spoken language. This includes the ability to distinguish and segment words, 
syllables and phonemes. In addition, children should be able to connect some written or 
printed letters (i.e., graphemes) with their corresponding phonemes.

Explicit instruction of the alphabetic principle is typically undertaken during the first half of 
grade 1. Children are asked to name letters and blend them into words, which can be slow 
and laborious at the beginning of grade 1 but improve as the children gain more experience 
with the decoding of words and progress towards more rapid word analysis.

During the second half of grade 1, pupils are taught to read a text fluently. Fluent reading is 
the ability to read a text rapidly, correctly, and using the right intonation. Fluent readers can 
process punctuation, understand where stress must be placed and know when to pause 
when reading a text (Houtveen, Brokamp, & Smits, 2012). 

1.1.3 Policy regarding the goals of reading instruction

While the Dutch government gives schools considerable leeway with regard to their 
instructional approaches and curricula, intermediate and core learning goals to be met by 
the schools have also been laid out (Ministry of Education, Culture and Science, 2006). For 
each of the core (i.e., central) goals, a specific learning route and intermediate goals are 
spelled out. The learning route stipulates what all children should be offered during the 
primary school period. The intermediate learning goals are marked steps for the pupil’s 
development (i.e., milestones to be reached). The intermediate goals are described in such 
a manner and in sufficient detail that schools can realize all of the required learning routes 
and central goals during the eight years of education they provide.

The ‘beginning reading and writing’ learning route is divided into two sub-routes: ‘beginning 
reading and writing, start’ and ‘beginning reading and writing, continuation.’ By the end 
of the ‘beginning reading and writing, start’ sub-route (after the first half of grade 1), the 
following intermediate goals should be met: pupils should know most letters and thus the 
links between most graphemes and phonemes; pupils should be able to read and write 
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phonologically regular words of the type Consonant Vocal (CV), Vocal Consonant (VC) and 
Consonant Vocal Consonant (CVC) (Verhoeven & Aarnoutse, 1999). The ‘beginning reading 
and writing, continuation’ sub-route stands central in the second half of grade 1. By the 
end of grade 1, the following intermediate goals should be met: pupils can read and write 
phonologically regular words of the type CCVC, CVCC and CCVCC; they can read short 
words with different spelling patterns and also polysyllabic words; they can call upon a wide 
variety of word-identification techniques and they can automatically recognize many words 
(Verhoeven & Aarnoutse, 1999).  

1.1.4 The instructional programme Learning to Read Safely

Primary school teachers can call upon different programmes to teach reading. A pro-
gramme that is very often used in the Netherlands is the Veilig Leren Lezen programme 
(Learning to Read Safely progamme) (Mommers, Verhoeven, Koekebacker, Van der Linden, 
Stegeman, & Warnaar, 2003). 

The Learning to Read Safely programme is organized thematically (e.g., ‘my class’ and ‘my 
body’) and composed of 12 units. During the first 6 units, which are taught during the first 
half of grade 1, phonemic awareness is stimulated; the pupils learn about the alphabetic 
principle; and the pupils learn to accurately read simple CVC, CCVC and CVCC words. 
During the second 6 units, which are taught during the second half of grade 1, the pupils 
are taught to read sentences and text fluently. 

Each unit in the Learning to Read Safely programme has a manual in which ‘what’ to learn 
and ‘how’ to teach it are systematically described for either 20 days (20 lessons for unit 
1) or 15 days (15 lessons for units 2 through 12, respectively). Each lesson consists of four 
phases. During the first Introduction phase, the pupils are motivated to read by, for example, 
having a story read to them. During the next phase, the Instruction phase, the exercises for 
the lesson are presented; new learning content is introduced; relevant activities are demon-
strated and the teacher checks that the pupils understand the new learning content. In the 
third phase, the Practice phase, the pupils are given the opportunity to independently apply 
what has been learned; the teacher provides feedback and correction as needed; and poor 
readers may be given additional guidance and explanation of the new learning content by 
the teacher. In the fourth and final Review phase, the teacher and pupils reflect upon the 
objective(s) of the lesson, the past week or the unit in general. 

The Learning to Read Safely programme further differentiates between pupils for purposes 
of instruction via convergent differentiation. Convergent differentiation means that minimum 
goals are set for the group as a whole and differences are handled by practicing different 
activities with different children. The aim of convergent differentiation is for all of the children 
in the group to remain motivated to learn and, as a result of this, achieve at least the minimum 
set of goals.



At the start of grade 1, in the Learning to Read Safely programme a distinction is made 
between readers, average readers, and poor readers. Each group is given different activities 
adapted to their own reading level, next to the common activities for all groups. Pupils who 
are able to read a simple book independently, at the beginning of the year, are classified 
as readers. Pupils who are able to follow the instructions without serious problems are 
classified as average readers. And pupils who have serious problems with reading are 
classified as poor readers. During the first two phases of a lesson (i.e., the Introduction 
and Instruction phases), all groups are jointly involved. During the Practice phase, however, 
the readers, average readers and poor readers are given different activities. Poor readers 
practice with the necessary learning content  under the guidance of a teacher, average 
readers practice independently applying what has been learned and readers work with 
materials specially developed to stimulate not only beginning reading but also reading 
comprehension. During the final Review phase, the lessons are again completed jointly by 
the readers, average readers  and poor readers. 

1.1.5 Different instructional approaches in learning to read  

Most children acquire reading skills quite easily. However, reading difficulties and disabilities 
are an unfortunate reality for some (e.g., McGill-Franzen, Ward, Goatley, & Machado, 2002; 
Vellutino & Fletcher, 2005). Alternative instructional approaches may thus be called for and 
more effective when used with specific pupils or groups of pupils, but which instructional 
approaches are best suited for which pupils or groups of pupils? 

This question is related to major questions confronting theories of learning and instruc-
tion today, namely: Is knowledge best provided or generated (see Kameenui & Carnine, 
1998; Rosenshine, Meister, & Chapman, 1996) and do children learn better individually 
or together (Bennett, 1987; Slavin, 1990)? Several researchers have tried to overcome the 
dichotomies implied by these questions. The first reason for these attempts to go beyond 
these questions lies in the uni-dimensionality of these theoretical dichotomies. Instructional 
approaches cannot adequately be depicted on one single dimension. Secondly, to describe 
instructional approaches in real classroom practices in absolute terms of either providing 
or generating is not realistic. The same holds true for the dichotomy learning individu-
ally or learning together. Actually, these kinds of distinctions are theoretical metaphors 
for teaching and learning. According to Sfard (1998), it seems that the most powerful 
research is the one that stands on more than one metaphorical leg. Therefore, it seems 
more fruitful to look at instructional approaches as more complex interaction patterns 
to be described on multiple dimensions. These patterns originate in theories of teaching 
and learning but need to be adapted to the specific classroom situation and the curricular 
content. A third and final reason to go beyond these kinds of uni-dimensional and absolute 
thinking can be found in the literature about curriculum innovation (Stahl, 1999). In the 
innovation of reading instruction the pendulum has swung back and forth between stimu-
lating spontaneous learning activities of children’ versus ‘stimulating learning activities of 
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children with teacher-structured exercises of rules’. 

Against this background several researchers turned to the ‘Guided Co-Construction’(GCC) 
of knowledge as a promising alternative (see Hardman 2008; Mercer, 1995; Terwel, van 
Oers, van Dijk, & van den Eeden, 2009). Such an instructional approach is also sometimes 
referred to as co-elaboration, co-construction or guided reinvention (Brown & Palincsar, 
1989; Dewey, 1943; Freudenthal, 1991). More recently, from a socio-cultural perspec-
tive, McCaslin and Burross (2011) also mentioned the importance of guided elaboration 
in instructional settings that include and go beyond providing knowledge and skills. The 
empirical study of Hoek, Terwel and van den Eeden (1997), Prinsen, Terwel, Zijlstra and 
Volman (2013), van Dijk, van Oers and Terwel (2003), van Schaik (2010) and Keijzer (2003) 
into the effects of ‘guided elaboration’ can also been seen in this research tradition. These 
studies showed positive effects of co-operative learning. However, these results are generally 
derived from the teaching of subjects like: mathematics (van Dijk, 2002; Hoek, 1998), physics 
(van Schaik, 2010) and world orientation (Prinsen, 2007). 

Within the context of this dissertation we were interested in the effects of two instructional 
approaches, a providing approach: Direct Instruction (DI) and a approach with a cooperative 
learning component: Guided Co-Construction (GCC). DI or the direct provision of knowledge 
has been shown to be an effective instructional approach for teaching children to read and 
particularly children at risk for reading difficulties (Adams, 1990; Bus & van IJzendoorn, 
1999; Chall, 1996; Ehri, Nunes, Stahl, & Willows, 2001; Evans & Carr, 1985; Hattie, 2008; 
Slavin, Lake, Chambers, Cheung, & Davis, 2009; Stahl & Miller, 1989). In reviews and 
meta-analyses, however, Raudenbush (2009) and Slavin et al. (2009) have also shown 
instructional approaches which include a cooperative learning component to be effective 
for beginning reading instruction. 

1.1.6 Direct Instruction

Direct instruction (DI) has been studied in several domains of teaching, including mathe-
matics and language instruction. DI is a model for teaching which utilizes carefully planned 
lessons designed around small learning increments. The instruction is highly structured 
and describes or even scripts classroom activities in considerable detail. 

This model was created by Engelmann and colleagues in 1964 at the University of Illinois 
Institute for Research on Exceptional Children. The first implementation of the model 
was known as Direct Instruction System for Teaching and Remediation (DISTAR), which 
consisted of programs that addressed reading, language, and math (Magliaro, Lockee, & 
Burton, 2005). In 1986, Rosenshine elaborated on DISTAR model and encouraged teachers 
to present material in small incremental steps, regularly pause to check for understanding 
and aim to have active participation from all pupils (Ryder, Burton, & Silberg, 2006). The 
assumptions underlying these DI methodologies are that DI can prevent or eliminate mis-



conceptions during the learning process, enable accelerated learning and foster efficient 
learning. Each component of a task associated with a particular target skill or behaviour 
is taught by the teacher who can also model the skill or behaviour, provide opportunities 
for practice and feedback, and determine when the skill or behaviour needs to be retaught 
(Ryder, Burton, & Silberg, 2006). 

The Direct Instruction approach has been operationalized in many reading programs 
varying from highly structured, teacher centered approaches to more interactive variants 
of Direct Instruction (Stahl, 1999). DI as it is conceived of in this study  is not a lecture 
approach but, rather, an instructional model with a focus on the interaction between teachers 
and pupils. 

1.1.7 Guided Co-Construction

According to Vygotsky (1978), the interaction between a learner and a more knowledgeable 
other, such as a parent or teacher, is one of the greatest influences on the development of 
the learner and his or her thinking. In what has come to be known as the social constructivist 
approach to learning, it is further assumed that the classroom discourse is not effective 
unless pupils play an active part in the discourse and thus in their own learning (Barnes 
& Todd, 1995; Wells, 1999). In this way, differences between pupils can be called upon to 
promote this process, and the learning content is not only prescribed ahead of time but also 
allowed to emerge from the discourse between pupils with other pupils and their teachers. 

Closely related to Vygotsky’s work is Bruner’s (1985) concept of ‘scaffolding’. Scaffolding is 
the provision of support which is tailored to the specific needs of the pupil with the intention 
of helping the pupil achieve his or her learning goals (Sawyer, 2006). Not surprisingly, 
scaffolded instruction has been shown to promote greater learning than non-scaffolded 
instruction. It is therefore frequently among the aims of education but not always easy to 
realize in light of large numbers of pupils and lack of manpower. And alternatives have 
thus been sought. 

Mercer (1995) was probably the first to speak of the ‘guided construction of knowledge.’ 
Later Hardman (2008) was the first to use the term ‘guided co-construction’ within the 
context of language education.

For beginning reading, guided co-construction can be understood to entail the following 
core elements. ‘Guided’ refers to the explicit role of the teacher for whole-class instruction 
and the scaffolding of the learning of pupils in either groups or individually. ‘Co-‘ refers to 
the cooperative aspect of the learning of reading. And ‘construction’ refers to the develop-
ment of insight, skill and behaviour on the basis of accumulated knowledge and experience. 
Taken together, these elements imply that teachers can facilitate beginning reading by 
presenting graphemes, phonemes, words and sentences but also elicit and scaffold con-
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tributions and constructions from pupils within a meaningful context. In this interactive 
process, the differences between pupils are actually called upon; the phonics repertoire of 
letters and words is not only prescribed ahead of time but also created by the pupils as they 
interact and move along. And such a process is often called co-elaboration, co-construction 
or the guided reinvention of the language symbol system (Brown & Palincsar, 1989; Dewey, 
1943; Freudenthal, 1991).   

1.2 Overarching question

The development of beginning reading, especially word recognition, has been widely 
studied both nationally and internationally with the following factors identified as important 
determinants of early word recognition: phonemic awareness, letter knowledge and rapid 
automatic naming of letters, digits, objects and colours, writing of letters (Aarnoutse, van 
Leeuwe, Voeten, & Oud, 2001; Bowers & Swanson, 1991; Hansen & Bowey, 1994; Näslund 
& Schneider, 1996; National Early Literacy Panel, 2008; Verhoeven & Van Leeuwe, 2003; 
Wagner & Torgesen, 1987). This information, however, does not provide us with an answer 
to the question of which instructional approach is most suited to stimulate the development 
of children’s word recognition in general or which instructional approach may be best suited 
for a particular pupil or group of pupils. In other words, the development of children’s early 
word recognition has yet to be considered in connection with the type of instruction which 
they receive during the early school years, which is what we therefore set out to do.
 
Within the context of the present research, the overarching question is: How does the 
word recognition of primary school pupils develop during the first grade with a Direct 
Instruction approach and with a Guided Co-Construction approach and what factors appear 
to influence the development of the children’s word recognition?  This overarching question 
encompassed the  following three research questions: 

1. Which instructional approach (DI or GCC) more effectively stimulates the develop-
 ment of word recognition in grade 1?
2. Which kindergarten pre-literacy skills appear to be important for the development   
 of children’s word recognition? 
3. How does the word recognition of first grade pupils develop? 

1.3 Outline of the studies 

In Chapter 2 we determined which form of instruction best stimulates the development 
of children’s early word recognition, Direct Instruction or Guided Co-Construction. For 
this study a field experiment with a pre-test/post-test control group design was under-
taken. Two variants of the reading programme Learning to Read Safely were implemented 
among two different groups of pupils: a variant with a predominantly DI approach (i.e., the 



control group) and a variant with a more GCC approach (i.e., the experimental group). To 
determine which approach was most effective, the development of 178 children’s word 
recognition throughout the course of grade 1 was compared. Our more specific question 
was: Is it better for beginning reading instruction to provide pupils with letter-sound rela-
tions and ready-made words (i.e., DI) or scaffold pupil learning by helping them analyze and 
generate their own letter-sound relations and words in cooperation with both peers and 
teachers (i.e., GCC)? In addition to this, it was also asked if pupils from minority versus 
majority socio-cultural backgrounds might benefit differentially from the two instructional 
approaches.

In order to substantiate the insights provided by the field experiment into the effec-
tiveness of the different instructional approaches, the outcomes  should be seen in the 
light of  the question to what extent  the instructional programs were implemented in 
classroom practices. In Chapter 3 the quality of the implementation of the two instructional 
approaches (DI and GCC) was therefore assessed. The research question was whether the 
Direct Instruction and Guided Co-Construction approaches were implemented as intended. 
That is, did the activities of the pupils and teachers in the DI group show more characteristics 
of DI than the activities of the pupils and teachers in the GCC group? And conversely, did 
the activities of the pupils and teachers in the GCC group show more GCC characteristics 
than the activities of the pupils and teachers in the DI Group? To answer these questions, 
we carefully described the implementation process for the two approaches (i.e., DI versus 
GCC), collected observational data from the DI and GCC groups, and compared the quality 
of implementation for the two groups. 

In Chapter 4 we determined whether children’s word recognition skills could be predicted. 
It has been suggested that there are several cognitive prerequisites that contribute to 
learning to read (Bowers & Swanson, 1991; Hansen & Bowey, 1994; Näslund & Schneider, 
1996; National Early Literacy Panel, 2008; Wagner & Torgesen, 1987). One of the major 
antecedents of reading skills is a child’s phonemic awareness. Another important prerequisite 
is letter knowledge, which has been shown to provide a basis for understanding the alpha-
betic principle. It has also been suggested that naming speed is an important antecedent 
of learning to read (Verhagen, 2009). Therefore, the research question of the third study 
was: Is there an effect of phonemic awareness, letter knowledge and naming speed in 
kindergarten on children’s word recognition skills after six month of reading instruction 
in grade 1? 

In the fifth and final Chapter the development of word recognition of first grade pupils was 
examined. According to some researches, children with different levels of ability can be 
expected to show different patterns of reading performance over time (e.g., Stanovich, 1986; 
Williamson, Appelbaum, & Enpanchin, 1991). Therefore, the research questions of the fourth 
study were: How does word recognition develop during grade 1? How does word recognition 
develop during grade 1, for pupils initially classified as poor and non-poor readers, and are 
pupils tied to one category, i.e. poor reader or non-poor reader, during grade 1?
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Chapter 2 
 

Effectiveness of Guided Co-Construction versus 
Direct Instruction for Beginning Reading Instruction1

  1Snel, M.J., Terwel, J., Aarnoutse, C.A.J. & van Leeuwe, J.F.J. (2012). 
Effectiveness of guided co-construction versus direct instruction for beginning 

reading instruction, Educational Research and Evaluation,18 (4), 353–374.
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Abstract

In a field experiment with 178 first grade pupils, the effect of an experimental beginning 
reading programme was investigated. Both an experimental and a control group worked 
with the most frequently-used Dutch beginning reading programme, Learning to Read 
Safely. The instructional approach implemented in the experimental group was Guided 
Co-Construction (GCC); the instructional approach implemented in the control group was 
Direct Instruction (DI). 

The results of an overall repeated measurement analysis of the development of word recog-
nition (WR) over time (i.e., throughout the first grade) showed the pupils in the experimental 
group to outperform those in the control group. However, the better performance by the 
experimental group attenuated over time. The control group almost catches up to the mean 
of the experimental group by the fourth measurement occasion. Majority pupils benefitted 
more from GCC but minority pupils more from DI. Minority pupils in the control group 
showed greatest progress.

2.1 Introduction

Teaching children to read is a complex task. Children enter school with substantial spea-
king competence but little or no reading or writing skills. The purpose of beginning school 
reading instruction is thus to help children master the many challenges of the written 
word, including knowledge of the alphabetic system, an ability to decode new words and 
an ability to construct, integrate and remember the meanings of words in text. In order 
for children to link spoken language to written language, they must master the alphabetic 
principle or, in other words, a system of grapheme-phoneme correspondences which asso-
ciate the spellings of words with their pronunciations (Ehri, 1991). There are nevertheless 
large differences across children in the mastery of the alphabetic principle, and the aim of 
this study was therefore to determine what form of beginning reading instruction facilitates 
children’s work recognition the most: direct instruction or guided co-construction? 

2.1.1 Stages in the development of reading

According to Ehri (1991) and Chall (1996), children proceed through predictable phases 
when beginning to read. Chall distinguishes three phases: phase 0 or prereading, which 
typically developing readers achieve around six years of age; phase 1 or the initial reading 
or decoding phase, which typically developing readers reach by six or seven years of age; 
and phase 2 or confirmation, which typically developing readers reach at around the age 
of eight. These phases are very similar to the first three phases in Ehri’s model of reading 
development: phase 1 or the prealphabetic phase; phase 2 or the alphabetic phase, which 
consists of the partial and full alphabetic subphases; and phase 3 or the consolidated 
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alphabetic phase. The prealphabetic phase has also been called the logographic phase 
because it occurs before the development of alphabetic knowledge (Ehri, 1991). Children 
are able to recognize certain words by sight (i.e., due to distinctive visual and contextual 
cues around or in the recognized words). The logographic reading of cereal-box labels, 
restaurant logos and other types of environmental print is thus among the first literacy 
accomplishments of the preschool child. The reading of signs and logos shows that the 
young child is attending to visual cues in his or her surroundings; the young child may also 
attend to  visual cues within words and thus read the word ‘moon’ by recognizing the two 
circles in the middle of the word.

When children develop knowledge of letters in words and specific letter-sound relation-
ships, they enter the partial alphabetic subphase of the second phase of word recognition. 
This occurs during kindergarten or first grade when most children notice that particular 
letters in a word correspond to particular sounds in the pronunciation of the word. For 
example, a child may recognize ‘mask’ by recognizing the letter-sound relationships for the 
initial ‘m’ and the final ‘k’ but not for the letters in between.

Children enter the full alphabetic subphase when they can match all of the letters and 
sounds in the alphabet. At this phase in the development of word recognition and to 
actually read words, children can segment the word ‘moon’ into three letter units which 
match three pronounced sounds. Sounding out letters and blending them into words 
may be laborious and slow at the beginning of the full alphabetic phase but, as children 
become more accomplished at decoding unknown words, they progress to more rapid 
word analysis. 

The consolidated alphabetic phase emerges when children consolidate graphemes into 
chunks or specific spelling patterns. With increased experience and the reinforcement of 
particular word patterns, children are now able to read many words and syllables on the 
basis of memory or via analogy to hundreds of words which share the same spelling pattern: 
bat, hat, cat, mat, fat, sat and so on. With practice, more words get stored in memory and 
recognized more or less automatically. Reading is no longer slow and analytic but, rather, 
fluent (Gentry, 2006). This process typically continues through fourth grade or, for poor 
readers, even sixth grade.

2.1.2 Socio-cultural background

According to The National Early Literacy Panel (NELP, 2008), The Dutch Inspection of 
Education (2006e, 2008b) and Stoep (2008), beginning reading performance — in con-
trast to performance in other subjects — hardly relates to the socio-economic or ethnic 
backgrounds of pupils. Only when pupils are asked to read particularly long or complex 
words a difference in performance does emerge (Droop & Verhoeven, 2003; Verhoeven, 
2000): Children with lower social-economic backgrounds score lower on measures of 
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early decoding skills than those from upper/middle social economic backgrounds (Hecht, 
Burgess, Torgesen, Wagner, & Rashotte, 2000; NICHD, 2000). 

Leseman and de Jong (1998) reported similar significant effects of socio-cultural back-
ground on the word decoding skills of seven-year-old children. The effects stem from three 
dimensions of home education (Leseman & de Jong, 1998, 2001), namely reading oppor-
tunity, instructional quality and social-emotional quality. The degree to which the home 
environment provides reading opportunities can obviously affect the development of word 
decoding skills. And while ‘opportunity’ refers to the quantity of a wide range of reading 
experiences, Leseman and de Jong (1998) further distinguished the degree and nature of 
parental guidance during literacy interactions with their children. And the social–emotional 
quality of the relationship between the parents and the child appeared to play a role as 
well. Minority parents are reading less with their children than majority parents do, give 
their children less autonomy and indicate less confidence in their interactions with their 
children. The strength of the relationship between home education and word decoding 
declined between 6 and 9 years of age, which means that the influence of home education 
on the development of children’s word decoding is limited to the initial stages of learning 
to read. Minority children may thus be accustomed to initially greater step-by-step instruc-
tion like that provided by direct instruction while majority children may benefit more from 
a cooperative learning approach. Along these lines, Edmonds (1977), Popp and Lieberman 
(1977), Venezky (1978) and Weber (1971) have all shown the provision of reading and study-
skill instruction to contribute significantly to the reading achievement of pupils and those 
whose parents have not had advanced schooling in particular. 

2.1.3 The role of reading instruction

One of the major questions for theories of learning and instruction is whether knowledge 
should be provided or generated (see Rosenshine, Meister, & Chapman, 1996). A similar 
dichotomy can also be seen in the domain of reading education (Stahl, 1999). A great deal of  
the instructional approaches in early reading can be categorized in more ‘teacher-directed’ 
or more ‘child-directed’ approaches. Discussions about the best ways to teach reading in the 
early years are often caught up in a dilemma of stimulating spontaneous reading activities of 
children without explicit phonics instruction versus teacher-structured exercises of rules 
in which phonics are taught in order to automatically recognize words. Proponents in 
both camps sometimes take extreme positions, but also drive out new ideas (Stahl, 1999). 
Although the effectiveness of an instructional approach is always related to the learning 
content and learning objectives, one can generally conclude that if generating is understood 
as individual discovery learning, it  is less effective as compared to providing methods. In 
addition, such a radical form of generating  seems an unrealistic option in mainstream 
education. Indeed, learning in the classroom is a social event: teachers and fellow pupils 
will always have some input in the learning process of an individual pupil. ‘Generation’, 
conceived as a radical constructivist approach does not exist in normal classroom practice. 
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Therefore, searching for a third way seems an interesting option to overcome the dilemma. 
This third way is found in the approach ‘guided co-construction’ (GCC) of knowledge. It is 
a structured approach with a cooperative learning component (see also Hardman 2008; 
Mercer, 1995; Terwel, van Oers, van Dijk, & van den Eeden, 2009). Such an approach to 
instruction has also been called co-elaboration, co-construction or the guided reinvention 
of the language symbol system (Brown & Palincsar, 1989; Dewey, 1943; Freudenthal, 1991). 
In the present research we were therefore interested in the effects of two instructional 
approaches, a providing approach: Direct Instruction (DI) and a third way approach with a 
cooperative learning component: Guided Co-Construction (GCC). ‘Direct instruction’ (DI) 
or the direct provision of knowledge is known to be an effective instructional approach, 
particularly for children at risk for reading difficulties (Adams, 1990; Anderson, Hiebert, 
Scott, & Wilkinson, 1985; Bus & van IJzendoorn, 1999; Chall, 1996; Ehri, Nunes, Stahl, & 
Willows, 2001; Evans & Carr, 1985; Hattie, 2008; Slavin, Lake, Chambers, Cheung, & Davis, 
2009; Stahl & Miller, 1989). In reviews and meta-analyses, however, Raudenbush (2009) and 
Slavin et al. (2009) have also shown instructional approaches which include a cooperative 
learning component to be effective for beginning reading instruction. 

In the following, DI and GCC will be discussed in greater detail. The different phases of DI 
will be briefly outlined. And GCC will be shown to be particularly relevant for the teaching 
of beginning reading.

Direct Instruction. Direct instruction (DI) has been studied in several domains of teaching, 
including the instruction of mathematics and language. Within the context of beginning 
reading instruction, Slavin et al. (2009, p. 1406) has defined DI as: ‘... an approach to begin-
ning reading instruction that emphasizes a step-by-step approach to phonics, decodable 
texts that make use of a unique initial teaching alphabet, and structured guides for teachers.’ 
The instruction is highly structured and describes or even scripts classroom activities in 
considerable detail. The emphasis is squarely on the systematic teaching of the written 
language code. DI addresses both ‘what’ to teach (i.e., the content of a curriculum) and 
‘how’ to teach (i.e., specific techniques).

In an analysis of those teaching behaviours and organizational factors associated with 
positive pupil learning outcomes, Rosenshine and Stevens (1986) identifies particularly 
effective instructional practices and grouped them into six phases for DI. a) Review: This 
phase serves to motivate pupils, to briefly summarize the previous lesson and to make 
the purpose of the present lesson clear. b) Presentation: This phase includes presentation 
of all exercises of importance for learning to read. New material is introduced, activities 
are demonstrated and the teacher checks pupil understanding of the new material. c) 
Guided practice: Pupils practice with the material under the guidance of the teacher. d) 
Independent practice: Pupils are given the opportunity to independently apply what has 
been learned; the teacher provides feedback and corrects pupils as needed. e) Review after 
a week. f) Review after a month. In DI, the teacher plays a highly influential role and both 
the process and the results are unambiguous.



In other research, Rosenshine, Meister and Chapman (1996) noted the importance of the 
aforementioned teaching functions for helping learners perform independently on highly 
structured tasks such as computational skills. ‘Teaching in small steps’ was very important 
along with ‘guiding pupil practice.’ In addition, ‘extensive practice’ and organizational factors 
were associated with positive pupil learning outcomes.

When it comes to beginning reading, ‘explicit instruction’ is more effective than indirect 
teaching methods particularly for disadvantaged children (Bennet, Jordan, Long, & Wade, 
1976; NICHD, 2000; Raudenbush, 2009; Rosenshine, 1979). Research shows dramatic 
reductions in the incidence of reading failure when explicit instruction is provided by the 
classroom teacher. However, this research begs the question of whether DI is the most 
effective instructional approach for all children and particularly those children who have 
already made considerable reading progress. 

Guided co-construction. According to Brown and Palincsar (1989), learning is the result of 
what can be called the processes of co-elaboration and co-construction. Both teachers and 
pupils are viewed as active participants in the construction of knowledge with ideas and 
experiences contributed by both as well (Mercer, 1995; Wells, 1999). Central to the guided 
co-construction and scaffolding of knowledge is the teacher talking with pupils in whole-
class, group and individual contexts in order to guide their thinking. 

In the domain of mathematics education, Freudenthal (1991) strongly opposed the pre-
sentation of mathematics as a formal system without a meaningful context and was thus 
a proponent of ‘guided reinvention’ or the generation of knowledge as opposed to the 
provision of knowledge (Rosenshine, Meister, & Chapman, 1996). Against this background, 
the instructional approach of ‘guided co-construction’ was designed and tested in a series 
of studies of the teaching of mathematics in primary education (Terwel, van Oers, van Dijk, 
& van den Eeden, 2009; van Dijk, van Oers, & Terwel, 2003). GCC proved not only feasible 
in real classroom settings but also effective in terms of learning gains when compared to a 
control group in which mathematics was directly instructed. The question which remains, 
however, is whether GCC can be successfully adapted and implemented for beginning 
reading instruction.   

The instructional approach of GCC entails the following three core elements.
1. ‘Guided’ refers to the explicit role of the teacher for whole-class instruction and the 
 scaffolding of pupils either in groups or individually.
2. ‘Co-’ refers to cooperative learning as an essential component of the use of reading 
 as a cultural tool.
3. ‘Construction’ refers to the recognition and construction of symbols, words, sen-   
 tences and so forth by pupils on the basis of their prior knowledge and experiences.
Taken together, these elements imply that teachers can facilitate beginning reading by 
presenting graphemes, phonemes, words and sentences but also elicit and scaffold con-
tributions and constructions from pupils within a meaningful context. In this interactive 
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process, the differences between pupils are actually called upon; the phonics repertoire of 
letters and words is not only prescribed ahead of time but also created by the pupils as they 
interact and move along. And such a process is often called co-elaboration, co-construction 
or the guided reinvention of the language symbol system (Brown & Palincsar, 1989; Dewey, 
1943; Freudenthal, 1991).   

A question to be answered, however, is whether GCC can be used with success for early 
reading instruction. DI has shown itself to be effective for teaching children to read and 
particularly children with lower prerequisite skills. What about GCC?

2.1.4 Research question and specific hypothesis

DI has been shown to be an effective teaching approach in many domains and contexts (de 
Jager, 2002). Significant effects of DI have also been demonstrated in several beginning 
reading studies. However, we do not know if all children equally benefit from DI. In a recent 
meta-analysis, Slavin et al. (2009) found strong evidence for the effectiveness of several 
beginning reading  programmes with cooperative learning approaches at their core. The 
relevant studies included schools with pupils from both higher and lower socio-cultural 
backgrounds.

In the present research, an intervention study was therefore designed to compare a DI 
approach to a GCC approach for the teaching of early reading skills. The research question 
was whether it is better for beginning reading instruction to provide pupils with letter-sound 
relations and ready-made words (i.e., DI) or scaffold pupil learning by helping them analyze 
and generate their own letter-sound relations and words in cooperation with both peers 
and teachers (i.e., GCC)? In addition to this, it was also asked if pupils from minority versus 
majority socio-cultural backgrounds might benefit differentially from the two instructional 
approaches. There are indications, for example, that minority pupils may benefit less from 
instructional approaches which require considerable verbal interaction, such as GCC, less 
than majority children do.

Based on a series of research projects (Terwel, van Oers, van Dijk, & van den Eeden, 2009; 
van Dijk, van Oers, & Terwel, 2003;) it was hypothesized that the word recognition skills 
of first grade children who received GCC would exceed the word recognition skills of first 
grade children who received DI.  It was also hypothesized that the difference would be found 
for all measures of word recognition in the first grade. It was further hypothesized that the 
socio-cultural background of pupils would differentially affect their reading development: 
Minority pupils could benefit more - than majority pupils - from direct instruction (DI) and 
may profit less from teaching approaches which rely upon verbal interaction and initiative 
taking (GCC) There are some indications from literature that differences in home education 
play a major role in the differences observed among the pupils from different socio-cultural 
backgrounds (Leseman & de Jong, 1998).



2.2 Methods

2.2.1 Research Design and Participants

For this field experiment, a quasi-experimental pretest-posttest control group design was 
adopted. The experimental group or GCC group consisted of four classes with a total of 88 
pupils. The control group or DI group consisted of five classes with 90 pupils. The partici-
pating schools were located in or near the Dutch city of Utrecht and taught their first grade 
pupils using the standard Dutch beginning reading and spelling programme Learning to 
Read Safely (see below). After intake interviews, the schools were classified in such a 
manner that different types of schools were represented across the experimental and 
control conditions. In such a manner, schools with predominantly minority pupils were 
equally distributed across the experimental and control conditions, just as schools with 
predominantly majority pupils from rural areas around the city of Utrecht. The experiment 
took place in real classroom situations. Random assignment of pupils, teachers and classes 
was not possible. However, after carefully assigning classes to treatments it turned out that 
no significant differences between the conditions were found on all pre-reading measures. 
In order to take these non-significant differences  into account, all prereading measures 
were included in the analyses. All of the schools had the same denomination, namely 
Catholic.

The average age of the participants at the time of initial testing was 6 years and 4 months 
(SD =  5.1 months). Of the 178 pupils included in the study, 91 were male (51%) and 87 were 
female (49%). The socio-cultural backgrounds of the pupils were determined using data 
provided by the school administrations. Majority (i.e., native Dutch) pupils were identified 
(n=109 or 61%) and minority pupils — most of whom had Turkish or Moroccan backgrounds 
(n=69 or 39%). Of the 109 majority pupils, 56 were in the experimental group and 53 in the 
control group. Of the 69 minority pupils, 32 were in the experimental group and 37 the 
control group. 

The socioeconomic status (SES) of the pupils was determined on the basis of parental 
education: 11 majority pupils and 43 minority pupils had two parents with a lower edu-
cation, which was defined as low SES; 98 majority pupils and 26 minority pupils had one 
or two parents with a higher education, which was defined as high SES. In others words, 
most pupils with lower educated parents were in the minority group and vice versa for the 
majority group. 

2.2.2 Reading programme used in both conditions

In the Netherlands, the most frequently-used beginning reading programme is Veilig Leren 
Lezen (Learning to Read Safely) by Mommers, Verhoeven, Koekebacker, van der Linden, 
Stegeman and Warnaar (2003). Two periods are distinguished in this reading programme: 
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one for the first half of first grade and one for the second half. During the first half, letter-sound 
relationships stand central. This period encompasses both the partial and full alphabetic 
subphases of the second phase in Ehri’s model. The teacher instructs the children on the 
identities of letters and their sounds with the presentation of sight words (e.g., m is for /m/ 
as in maan [moon]). In such a manner, children learn that words consist of graphemes and 
that each grapheme represents a specific sound (i.e., phoneme). The three graphemes in 
maan are pointed out (i.e., m-aa-n) and then it is pointed out that the individual graphemes 
represent the individual phonemes /m/-/aa/-/n/ which can be merged to pronounce 
the word /maan/. The children also learn that meaning must be assigned to the word 
/maan/. The three steps in ‘the fundamental reading operation’ are also taught as part of 
the Learning to Read Safely programme: 1) linking graphemes to phonemes from left to 
right and thus in the direction of reading, which entails the visual analysis of graphemes, 
linking of phonemes to graphemes and remembering phonemes in sequence; 2) auditory 
synthesis  or the merging of phonemes; and 3) the assignment of meaning.

In the second half of first grade, the automatization of word recognition stands central, 
the pupils are taught to read texts fluently and thus the consolidated alphabetic phase in 
Ehri’s model (Aarnoutse, Beernink, & Verhagen, 2010; Verhagen, Aarnoutse, & van Leeuwe, 
2006). It is important that the reading process become increasingly automated. This con-
cerns not only the links between graphemes and phonemes but also the links between 
letter clusters and syllables.

In the present study, the Learning to Read Safely programme was used in both conditions 
but implemented differently by the teachers, as described in the following section. Prior to 
and during this study, the first author intensively guided the teachers in the experimental 
and control conditions. Prior to the start of each lesson, the teachers were given a teacher 
guide. The principles of the programme, the reading exercises, the role of the teacher and 
the role of the pupils were explained and discussed in great detail. If necessary, teaching 
activities were also demonstrated. The first author then visited the teachers in the control 
group and the experimental group every six weeks during the course of the present inves-
tigation to answer any questions about the programme, deliver the teacher guides for the 
upcoming units, again discuss the role of the teacher and the pupils and, finally, monitor 
just how well the programme was being implemented. 

2.2.3 Characteristics of the two instructional approaches used in the classrooms

The Learning to Read Safely programme for grade 1 reading instruction was designed to 
be implemented step-by-step, which constitutes a form of Direct Instruction (DI). On the 
basis of the same Learning to Read Safely programme, an experimental teaching-coaching 
approach was developed, which constitutes a form of Guided Co-Construction (GCC). 

In the two conditions, teacher training on different instructional principles was provided 



and additional materials were developed and supplied to facilitate either DI or GCC. The 
teachers who used DI, for example, introduced new material for the pupils to practice in 
a demonstrated step-by-step manner. To illustrate, in a DI group, the graphemes r-v-i-s-
p-aa-e were hung out on a string. In the introduction to a lesson, the teacher reviewed the 
graphemes covered in the previous lesson by reciting them. The teacher next introduced a 
new grapheme and pronounced the associated phoneme while showing the relevant gra-
pheme card. The card was then added to the string. Next, the teacher asked the pupils if they 
knew of any words which began with the grapheme which was just being learned. The words 
were written on the blackboard with the grapheme written in a contrasting colour. Finally, 
the pupils worked individually in their workbooks on exercises in which the new grapheme 
stands central. This example shows control of the learning activities to be in the hands of the 
teacher. The teacher decides ‘what’ activity will be done and ‘how’ the pupils should do it.

In contrast, the teachers who used GCC introduced new material but gave the pupils an 
opportunity to exchange their knowledge of the new material and experiences with it (i.e., 
peer collaboration). In such a manner, pupils were allowed to construct their knowledge 
of the material right from the start, learn from each other and possibly learn more than 
just the presented material. The lesson described above for a DI group thus looked very 
different in the  GCC group. All of the graphemes to be presented during the year, more-
over,  were hanging in the classroom. Only a sheet of paper hung  between the graphemes 
already taught and the graphemes still to be taught. Similar to the DI group, old material 
was reviewed and new material was introduced at the beginning of the lesson. Thereafter, 
the pupils in the GCC group were given time to practice with the new material — in this 
case a new letter — but also invited to try to read those letters which had yet to be taught. 
And, somewhat different than in the DI group, they were invited to mention words which 
begin with that letter. The suggested words were written on the blackboard with the target 
grapheme in a contrasting colour and, in such a manner, the pupils practiced with not only 
the grapheme/phoneme mappings from the lesson but also the other grapheme/phoneme 
pairings mentioned by the pupils. More detailed information about the behaviour of teachers 
and pupils in both conditions will be discussed in a future article.
 

2.2.4 Measures

Tests of phonemic synthesis, letter knowledge, naming speed and phonemic analysis 
were administered in kindergarten to determine whether the experimental and control 
groups were equal with regard to the precursors to reading and, more specifically, their 
initial word recognition skill. Word recognition was subsequently tested on four occasions 
throughout the first grade.

All of the measures used in this study were administered in the schools by teachers-in-
training who were also specially trained for this purpose. In several training sessions, the 
tests were practiced and their manuals discussed. 
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Phonemic Synthesis. This test measures the ability to reconstruct a word from its con-
stituent phonemes (Aarnoutse & Verhagen, 2001). The 20 items range in difficulty from 
words like ijs (ice) to words like paraplu (umbrella). The Cronbach’s α in the  Aarnoutse 
and Verhagen study was .89.

Letter Knowledge. A test developed by Aarnoutse, Beernink and Verhagen (2010) was 
used to measure the children’s passive letter knowledge. The test consists of 23 lists of 23 
letters each with x, y and q not included and two of the 23 letters, the s and o, serving as 
practice items. For each list, a single letter is read aloud and the child is asked to circle 
the letter which has been read aloud. The Cronbach’s α in the Aarnoutse, Beernink and 
Verhagen study was .92.

Naming Speed for Letters/Digits. In each of these tests, as developed by Aarnoutse, 
Beernink and Verhagen (2010), five columns of 10 items each are presented; the first 
column is a practice column. The child is asked to name the items in the columns as quickly 
but accurately as possible. The child’s score is the time required in seconds to name the 40 
items. Naming Speed for Letters uses the letters o, s, m, p and k because these letters are 
most familiar to kindergarten children. The test-retest reliability mentioned in the manual 
is .88. Naming Speed for Digits uses the numbers 1, 2, 3, 4 and 5. The test-retest reliability 
mentioned in the manual is .86.  

Phonemic Analysis. This test measures the child’s ability to analyze a pseudoword into 
its constituent phonemes (Verhagen & Aarnoutse, 2001). The child  is asked to listen to a 
series of 40 pseudowords and name the first phoneme words like buin and krontebel on 
20 occasions and name the last phoneme in words like koes and draap on 20 occasions. A 
Cronbach’s α of .94 has been reported by Verhagen and Aarnoutse (2001).

Speed of Word Recognition. This is a measure of the child’s ability to decode printed words 
(Aarnoutse & Kapinga, 2007). The child is presented a card with a list of 100 words of 
increasing difficulty. The unrelated words range from simply words like raam [window] to 
multi-syllabic words like trekdier [draught animal]. The child is asked to read the words 
aloud as quickly as he or she can but without pressure. The test score is the number of 
words read correctly in 90 seconds. The test has two parallel forms. The test-retest cor-
relations mentioned in the manual exceed .86.

The Speed of Word Recognition test was administered in November, January, March and 
May of the first grade. 

2.2.5 Data analyses

Given that most pupils cannot read at the start of grade 1, the Word Recognition test could 
not be administered as a pre-test. We therefore used the kindergarten tests Phonemic 



Synthesis, Letter Knowledge, Naming Speed for Letters/Digits and Phonemic Analysis as 
the pre-tests. All of these tests are known to be important predictors of later word recogni-
tion (Aarnoutse, 2004; Aarnoutse, van Leeuwe, & Verhoeven, 2000, 2005; Beernink, 2002; 
Verhagen, Aarnoutse, & van Leeuwe, 2006, 2008).

In Figure 1, the conceptual model underlying this study is presented. The two longest 
arrows indicate direct effects of pre-reading skills and grade 1 reading instruction on the 
children’s grade 1 word recognition. The two shorter arrows -  originating from Socio-
cultural background -  represent the direct and the moderator effect of socio-cultural 
background on the children’s grade 1 word recognition. A moderator variable has an impact 
on the relation between Reading Instruction and Word Recognition (vgl. Holmbeck, 1997). In 
figure 1 it is hypothesized that pupils from different Socio-Cultural backgrounds differen-
tially benefit from Reading Instruction. 

Whether or not the grade 1 word recognition of the children instructed using GCC exceeds 
the grade 1 word recognition of the children instructed using DI was analyzed by first 
determining if the two groups differed with respect to gender and socio-cultural back-
ground using chi-square tests. Then whether they differed with respect to kindergarten 
literacy using t-tests; t-tests were then applied to test for significant differences in the 
word recognition of the experimental versus control groups across grade 1. 

Whether or not the children from minority versus majority socio-cultural backgrounds 
benefitted differently from the different types of instruction was analyzed by examining 
the effects of Instructional Programme (i.e., condition) on their grade 1 word recognition 
after controlling for gender, socio-cultural background and kindergarten literacy. First, a 
fixed-effects model which included the interaction between gender and condition, on the 
one hand,  and the interaction between socio-cultural background and condition, on the 
other hand, was tested. Second, all non-significant interactions were removed and the 
model was retested. In the next step, the non-significant main effects were dropped with 
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Figure 1: Conceptual model guiding analyses.
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the exception of the main condition effect even when it was not significant. The model deter-
mined in such a manner was then referred to as the final model.

In the final set of analyses, possible differences in the development of word recognition 
skills were investigated in repeated measures analyses of variance for the majority versus 
minority pupils in the control versus experimental groups. 

2.3 Results

In Table 1, the means and standard deviations for the tests administered in kindergarten 
and grade 1 are presented for the experimental and control groups separately and for 
the experimental and control groups according to socio-cultural background. The Word 
Recognition (WR) means can be seen to increase over time for all of the groups although 
the scores in the experimental group are generally higher than the scores in the control 
group. Within the experimental group, moreover, the majority pupils score higher than the 
minority pupils. But within the control group, the opposite is found: The minority pupils 
score higher than the majority pupils. 

The percentages of boys and girls in the control versus experimental groups did not differ 
significantly [Chi-square = is .092, df = 1, p =  .762]. Similarly, the percentages of majority 
versus minority pupils in the control versus experimental groups did not differ significantly 
[Chi-square = .422, df = 1, p = .516].

T-tests performed under the assumption of unequal variances showed the control versus 
experimental groups do not differ on any pre-reading skills (see Table 2).

In Table 3, the mean WR scores on four occasions throughout grade 1 consistently showed 
the experimental group to outperform the control group. The t-tests, however, showed only 
statistically significant differences on Word Recognition 1 and 2 (i.e., the first two measure-
ment occasions).
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 Group Mean SD t df p

Phonemic Synthesis Control 11.39 5.79 -1.69 173.53 .09

 Experimental 12.76 5.02   

Letter Knowledge Control 12.41 5.86 .38 172.76 .71

 Experimental 12.06 6.57   

Phonemic Analysis  Control 32.31 7.91 -.20 172.99 .85

 Experimental 32.56 8.82   

Naming Speed  Digits Control 45.42 12.75 .63 169.76 .53

 Experimental 44.09 15.13   

Naming Speed Letters Control 55.84 30.71 -1.03 137.65 .30

 Experimental 62.65 53.78   

Table 2: Tests for Differences between Control (N=90) and Experimental (N=88) Groups on 
Kindergarten Pre-reading Measures.

  Group Mean SD t df p

Word Recognition 1 Control 23.71 11.52 -3.54 137.76 .00

  Experimental 32.45 20.14   

Word Recognition 2 Control 36.39 16.40 -2.17 160.71 .03

  Experimental 42.72 22.02   

Word Recognition 3 Control 52.18 17.58 -1.59 167.52 .11

  Experimental 56.89 21.59   

Word Recognition 4 Control 62.29 19.27 -.88 171.70 .38

  Experimental 65.03 22.09   

   

Table 3: Test for Differences between Control and Experimental Groups on Word Recognition 
measured on Four Occasions in First Grade.



In Table 4, the results of an ANOVA with the initial measurement of WR in November 
of grade 1 as the dependent variable can be seen to show the kindergarten variables of 
Phonemic Synthesis, Letter Knowledge and Naming Speed for Digits but not Phonemic 
Analysis or Naming Speed for Letters to play a significant role in the children’s early WR 
with the experimental group performing better than the control group.

In Table 5, the ANOVA results are summarized for WR in January of grade 1 (i.e., measure-
ment occasion 2). In addition to a treatment effect in favour of the experimental group in 
the final model, the kindergarten variables of Phonemic Synthesis, Letter Knowledge and 
Naming Speed for Digits are again found to play a significant role in the children’s WR. The 
difference between the two conditions was less on occasion 2 than on occasion 1, however. 

In Table 6, the ANOVA results are summarized for WR in March of grade 1 (i.e., measure-
ment occasion 3). The results are very different than on the previous measurement occa-
sions. The significant main effect of condition is no longer found but, instead, a significant 
interaction between condition and the socio-cultural backgrounds of the pupils: Pupils from 
different social backgrounds learn differently from different types of instruction. The esti-
mated WR means for the majority versus minority pupils in the experimental group were 
56.41 and 52.93, respectively. For the control group, the estimated means were 52.28 and  
58.10, respectively. The majority pupils thus score better than the minority pupils in the 

 Type III Sum     Partial Eta  
Source of Squares  df Mean Square F p Squared

Corrected Model 24925.05 4 6231.26 42.12 .00 .49

Intercept 6568.17 1 6568.17 44.40 .00 .20

Condition 2396.78 1 2396.78 16.20 .00 .09

Phonemic Synthesis 1581.48 1 1581.48 10.69 .00 .06

Letter Knowledge  1508.54 1 1508.54 10.20 .00 .06

Naming Speed Digits 5896.07 1 5896.07 39.86 .00 .19

Error 25592.75 173 147.94      

Total 190406.00 178        

Corrected Total 50517.80 177        

Table 4: ANOVA Results for Final Model of Word Recognition 1.
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 Type III Sum     Partial Eta  
Source of Squares  df Mean Square F p Squared

Corrected Model 32411.84 4 8102.96 39.50 .00 .48

Intercept 13838.89 1 13838.89 67.45 .00 .28

Condition 1055.40 1 1055.40 5.14 .03 .03

Phonemic Synthesis 1464.82 1 1464.82 7.14 .01 .04

Letter Knowledge  2261.72 1 2261.72 11.02 .00 .06

Naming Speed Digits 9368.14 1 9368.14 45.66 .00 .21

Error 35492.61 173 205.16      

Total 345866.00 178        

Corrected Total 67904.45 177        

Table 5: ANOVA Results for Final Model of Word Recognition 2.

 Type III Sum     Partial Eta  
Source of Squares  df Mean Square F p Squared

Corrected Model 31692.28 5 6338.46 29.19 .00 .46

Intercept 34728.77 1 34728.77 159.92 .00 .48

Condition 456.02 1 456.02 2.10 .15 .01

Letter Knowledge  3117.56 1 3117.56 14.36 .00 .08

Naming Speed Digits 11753.58 1 11753.58 54.12 .00 .24

Condition* background 2635.87 2 1317.93 6.07 .00 .07

Error 37352.22 172 217.16      

Total 597858.00 178        

Corrected Total 69044.49 177        

Table 6: ANOVA Results for Final Model of Word Recognition 3.



experimental group while the minority pupils score better than the majority pupils in the 
control group. Naming Speed for Digits in kindergarten is again found to be an important 
predictor of WR; kindergarten Letter Knowledge is also important but to a lesser extent 
than Naming Speed for Digits, as also found on previous WR measurement occasions.

The results in Table 7 for the measurement of WR in May of grade 1 (i.e., the fourth 
measurement occasion) again show a significant interaction between condition and socio-
cultural background and also a significant effect of condition at the 5% level but now in 
favour of the control group. The estimated WR means for the majority versus minority 
pupils in the experimental group are 64.71 versus 60.96; in the control group, they are 
62.19 versus 70.24 . Once again, thus, the majority pupils score better in the experimental 
group but the minority pupils score better in the control group. The results in Table 7 show 
Naming Speed for Digits to again be an important predictor of WR. The contribution of 
Naming Speed for Letters to WR is now significant as well.

From the foregoing preliminary analyses as presented in table 4-7, some tentative conclu-
sions were drawn from the cross sectional analyses of variance. Now we turn to the final 
test of the hypothesis in a longitudinal, repeated measures analysis. 

 Type III Sum     Partial Eta  
Source of Squares  df Mean Square F p Squared

Corrected Model 30.835.31 4 6167.06 25.58 .00 .41

Intercept 152093.04 1 152093.04 581.60 .00 .77

Condition 1454.62 1 1454.62 5.56 .02 .03

Naming Speed Digits 15566.11 1 15566.11 59.52 .00 .26

Naming Speed Letters 2419.30 1 2419.30 9.25 .00 .05

      

Condition *background 4563.02 2 2281.51 8.72 .00 .09

Error 44979.39 173 261.51      

Total 796861.00 178        

Corrected Total 75814.70 177        

Table 7: ANOVA Results for Final Model of Word Recognition 4.
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To obtain a parsimonious but realistic model of the development of WR under different 
instructional conditions, we decided to enter all of the effects which were found to be sig-
nificant in one of the preliminary analyses into a repeated measures analysis of WR over 
time. The following were thus included: main effects of kindergarten Phonemic Synthesis, 
Letter knowledge, Naming Speed for Digits and Naming Speed for Letters; the interaction 
between condition and socio-cultural background; and the main effect of condition. Given 
that socio-cultural background was a diversification variable and not a covariable as in the 
previous analyses, it was decided to include socio-cultural background as an independent 
variable in the repeated measures analysis. Non-significant interactions and main effects 
were next removed successively from the model. The final results for the repeated measure 
of WR1 through WR4 over time are presented in Table 8. The within subjects test statistics 
were calculated using multivariate Wilks’ lambda F-tests. The between subjects test sta-
tistics were derived from type III sum of squares.

Effect F df1 df2 p part.eta.sq.

Within subjects

Time 22.87 3 169 .00 .29

Time*Condition 4.01 3 169 .01 .07

Time*Naming Speed Letters 0.40 3 169 .76 .01

Time*Letter Knowledge 3.42 3 169 .02 .06

Time*Naming Speed Digits 2.16 3 169 .10 .04

Time*Condition* Background 3.83 6 338 .00 .06

Between subjects

Condition  4.22 1 171 .04 .02

Naming Speed Letters 5.75 1 171 .02 .03

Letter Knowledge 9.62 1 171 .00 .05

Naming Speed Digits 54.01 1 171 .00 .24

Condition*Background 4.86 2 171 .01 .05

   

Table 8: Results of Repeated Measures Analysis of Word Recognition over Time (WR1 to WR4).



The last column in Table 8 shows Naming Speed for Digits to be by far the best predictor of 
WR. The main effect of Condition was significant at the 5% level in favour of the experimental 
group. The Time by Condition interaction was significant, which shows that the developmental 
patterns for WR1 to WR4 are not parallel for the experimental versus control groups. The 
significant Time by Condition by Socio-cultural background interaction similarly shows the 
development of the minority versus majority pupils in the different conditions are not parallel 
over time. The effects reported here, when the influence of possibly confounding variables has 
been taken into consideration, are presented in table 9 and visualized in Figure 2. 

 WR1 WR2 WR3 WR4

Control group 23.91 36.79 53.11 63.61

Experimental group 32.06 41.70 56.12 64.03

Table 9: Estimated means of WR1 to WR4 by control and experimental group.

 WR1 WR2 WR3 WR4

Control group minorty 24.85 38.59 57.85 70.34

Control group majority 22.97 35.00 48.37 56.89

Experimental group minorty 30.76 38.30 53.68 60.85

Experimental group majority 33.37 45.10 58.57 67.22

Table 10: Estimated means of WR1 to WR4 by control and experimental group and by 
socio-cultural background.
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 WR1 WR2 WR3 WR4

Control group 23.91 36.79 53.11 63.61

Experimental group 32.06 41.70 56.12 64.03

Table 9: Estimated means of WR1 to WR4 by control and experimental group.

 WR1 WR2 WR3 WR4

Control group minorty 24.85 38.59 57.85 70.34

Control group majority 22.97 35.00 48.37 56.89

Experimental group minorty 30.76 38.30 53.68 60.85

Experimental group majority 33.37 45.10 58.57 67.22

Table 10: Estimated means of WR1 to WR4 by control and experimental group and by 
socio-cultural background.

In figure 3 the results are depicted by four separate lines for each of the four student cate-
gories: outcomes on Word Recognition are broken down by intervention and socio-cultural 
background.

From the estimated means presented in table 9 and the corresponding graph’s in figure 2 
we conclude that the learning gains of pupils in both conditions are considerably. Looking 
at the results over the whole year, the overall conclusion from the repeated measures 
analysis in table 8 is substantiated by the marginal means presented in table 9. Pupils in 
the Guided Co-Construction (experimental) condition outperform their counterparts in the 
control group. However, the differences between the estimated means in both conditions 
gradually diminish. In the final quarter of the school year, there appears to be a process 
of levelling off in both conditions. However, the curve of the experimental group seems to 
flatten most in the experimental group. At the last measurement the pupils in the Direct 
Instruction (control) group almost catch up to the level of the experimental group.  

From the repeated measurements in Table 8 it was concluded that besides the main effect 
in favour of the Guide Co-construction condition, interaction effects occur. In our research 
we are especially interested in differential effects of condition by social background. Do 
pupils from various social background differentially benefit from Guided Co-construction?  
The results are presented in table 10 and visualized in Figure 3. 

Inspection of table 10 and Figure 3 makes clear that the minority pupils in the control 
group and majority pupils in the experimental group end up having the highest means. This 
shows the minority pupils to benefit most from DI and the majority pupils to benefit most 
from GCC. The minority pupils in the experimental group, in particular, make less progress 
than all of the other pupils. If we look towards the 109 majority pupils, the performance 
differences between the conditions will remain more or less constant throughout the year.



2.4 Conclusions and Discussion

In the present study, the effects of an experimental beginning reading programme were 
examined using a quasi-experimental pretest-posttest control group research design. The 
instructional approach used in the experimental group was guided co-construction (GCC). 
The instructional approach used in the control group was direct instruction (DI). 

2.4.1 Conclusions 

The results of a repeated measures analysis of the development of word recognition during 
the initial stages of learning to read (i.e., throughout first grade) showed a main effect of 
condition, with pupils in the experimental group outperforming pupils in the control group. 
Our hypothesis - that the word recognition skills of first grade children who received a GCC 
approach to beginning reading instruction would exceed the word recognition skills of first 
grade children who received DI - appears to be confirmed in the final, most comprehen-

Figure 3: Development of word recognition according to socio-cultural backgrounds of 
students in control versus experimental groups
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sive analysis using repeated measurement. However, significant interactions and closer 
inspection of the children’s WR across the year showed clearly different effects over time: 
a significant condition effect in favour of GCC on WR1 and WR2; a nonsignificant condition 
effect on WR3; and a significant condition  effect in favour of DI on WR4. In other words, 
the positive effects of GCC compared to DI disappeared by the end of first grade. The better 
performance by the experimental group attenuated over time with better performance by 
the control group on the last measurement. DI was found to be more effective than GCC. 

In addition to a main effect of condition, a significant interaction between condition and the 
socio-cultural background of the pupils was found. Closer inspection of the results showed 
marked variation over time: no significant interaction between condition and socio-cultural 
background during the first half of the year; however, during the second half of the year, the 
majority pupils in the GCC group (N=56) scored better than the minority pupils in this group 
(N=32) and the minority pupils in the DI group (N=37) scored better than the majority pupils 
in the group (N=53). With the exception of the minority pupils in the control group, the WR 
of all of the subgroups also developed in parallel. Naming Speed for Digits was found to be 
the best predictor of WR, but this finding will be discussed in a future article. 

2.4.2 Discussion 

Before discussing the findings of this study, some possible limitations should be mentioned. 
Firstly, The number of minority pupils in the two instructional conditions was small (32/37) 
and the standard deviations were large. There was thus considerable variability in the 
children’s performance. Whether or not the findings in this study hold for pupils at other 
schools is therefore open to question. And secondly, we used kindergarten tests as the 
pre-tests (all these tests are known to be important predictors of later word recognition).
Despite the fact that no significant differences on these pretests between the experimental 
and the control group were found, the possibility exists that the experimental group was 
initially in a better position to acquire reading skills i.e. word recognition. We could not 
use a Word Recognition pre-test, given that most pupils cannot read at the start of grade 
1. The first test in Word Recognition was assigned two and a half months after the start 
of the experiment as the first effect measure in a series of four measurements. Given the 
fact that random assignment was not possible, it can not be excluded that there were dif-
ferences between the experimental and control group. The difference between both groups 
on the first Word Recognition test was rather large and disappearing in the course of the 
experiment. This could mean that the effects  can not be fully attributed to the treatment. 
Therefore we recommend further research.  

Our findings are nevertheless in line with Raudenbush’ recommendation of ‘explicit 
instruction’ for disadvantaged children in particular (2009). In general, the present findings 
also resemble the findings of a meta-analysis recently conducted by Slavin et al. (2009); 
strong evidence was provided for the effectiveness of beginning reading instruction which 



has cooperative learning at its core. Although GCC has a cooperative learning component, 
a one-to-one parallel to the instructional methods included in the meta-analysis by Slavin 
et al. does not exist. 

In order to explain the present findings, we must broaden our perspective and examine other 
studies conducted in other domains with other age groups. The present findings are in line 
with earlier findings from a series of studies in the domain of primary mathematics. GCC 
proved to be particularly effective when compared to a ‘providing’ instructional approach. 
Similarly, in the present study, explicit domain-specific instruction and scaffolding of the 
co-construction and co-elaboration of the beginning reading process was found to be 
pivotal. The elicitation and elaboration of the letter, sound, word and sentence knowledge 
of pupils and sharing of this knowledge in a collaborative manner constituted a particularly 
effective instructional approach. Connecting new and existing knowledge to the experiences 
of children via the use of meaningful contexts is considered a critical aspect of GCC. Just 
as for the ‘language’ of mathematics, children can thus be guided to decontextualize and 
recontextualize their reading knowledge. However, GCC only proved more effective than DI 
during the first half of first grade when ‘the fundamental reading operation’ stands central. 
In the final quarter  of the year, when the ’automatization of word recognition’ stands cen-
tral, DI was found to be more effective than GCC. It thus seems likely that when it comes 
to speed and automatization of word recognition, a structured leading role for the teacher 
(DI) can be more effective than GCC. Where contributions from different pupils are called 
for, GCC appears to be fruitful.

The finding of a significant interaction between type of instruction and socio-cultural 
background but only during the second half of first grade is consistent with the findings 
of the Dutch Inspection of Education (2006e, 2008b) and Stoep (2008) who both show early 
reading performance to only relate to socio-economic status or ethnic background when 
pupils must learn to read longer, more complex words and at a faster rate later in their 
reading development. Droop and Verhoeven (2003), Verhoeven (2000) and Leseman and de 
Jong (1998, 2001) also report similar findings. In this later period of reading development, 
minority pupils appear to benefit more from DI and majority pupils more from GCC. The sig-
nificant interaction between type of instruction and socio-cultural background only towards 
the end of the year remains difficult to explain. One possible explanation can be found in 
differences between socio-cultural groups in ‘home literacy’, as described by Leseman and 
de Jong (1998, 2001). The home literacy practices of majority parents resembles GCC and 
thus places these pupils in a better position to benefit from GCC than minority pupils. Both 
minority and majority pupils initially benefit from GCC for the acquisition of knowledge but 
later, during the second half of first grade, this is no longer the case. The characteristics of 
DI resemble the home cultures and home literacy of children coming from minority families 
and lower SES backgrounds, and this resemblance explains why minority pupils later benefit 
more from DI than GCC. DI entails more centralized teacher instruction and guidance than 
GCC and also places a greater emphasis on precision than GCC. Teachers give directions 
to practice and explain more complicated phenomena. There is less cooperation between 
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pupils during DI and therefore less ambiguity, less reliance on prior experience and  prior 
knowledge than during GCC. DI requires less initiative from the learner than GCC and does 
not emphasize the construction or sharing of knowledge with the teacher and other pupils 
while GCC does. In contrast to the majority pupils in the present study, the minority pupils, 
who have less experience with the verbal skills required to collaborate and interact during 
GCC, benefited most from DI and least from GCC. 

In closing, it can be stated that first-grade pupils receiving GCC generally outperformed 
first-grade pupils receiving DI. This effect faded during the second half of first grade when 
minority pupils appeared to benefit more from a DI approach to their further reading 
instruction when compared to minority pupils receiving GCC.
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Chapter 3 
 

The implementation of two instructional approaches: 
Guided Co-construction and Direct Instruction 

in a beginning reading programme2

  2Snel, M.J., Terwel, j., Aarnoutse, C.A.J. & van der Veld, W.M. (submitted). 
The implementation of two instructional approaches: 

Guided Co-construction and Direct Instruction in a beginning reading programme.
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Abstract

In this study, the quality of implementation for a beginning reading programme using two 
different instructional approaches was assessed. The implementation of the beginning 
reading programme using Direct Instruction was analyzed and the implementation of 
the same programme using Guided Co-Construction. Our specific research question was 
whether the Direct Instruction and Guided Co-Construction approaches were implemented 
as intended. That is, did the activities of the pupils and teachers in the DI group show more 
characteristics of DI than the activities of the pupils and teachers in the GCC group? And 
conversely, did the activities of the pupils and teachers in the GCC group show more GCC 
characteristics than the activities of the pupils and teachers in the DI Group? In order to 
assess the quality of implementation, we conducted direct observations and analyzed these 
both qualitatively and quantitatively. Separate, illustrative examples of DI and GCC could be 
identified and described in terms of the qualitative characteristics of DI and GCC depicted in 
the video taped episodes.The sums of the systematic time-sampled observations of teacher 
and pupil activities in the DI and GCC conditions were next calculated and found to differ 
as expected. These qualitative and quantitative differences show the implementation of the 
two approaches to clearly differ in terms of actual classroom practice. Both the teacher 
and pupil activities reflect the differences which we expected to see for a Direct Instruction 
versus Guided co-construction approach to beginning reading instruction. 

3.1 Introduction
Literacy research is increasingly being called upon by policy makers and school manage-
ments to inform their decision-making but also by practitioners to determine how instruc-
tion should be approached to maximize pupil outcomes (Pressley, Graham, & Harris, 2006). 
Within this context, research by Snel, Terwel, Aarnoutse and van Leeuwe (2012) has con-
tributed to the growing body of knowledge examining the effectiveness of two approaches 
to instruction, namely: Direct Instruction (DI) versus an approach with a cooperative learning 
component, Guided Co-Construction (GCC). 

In their research, Snel et al. (2012) compared two versions of the standard Dutch begin-
ning reading and spelling programme Learning to Read Safely (Mommers, Verhoeven, 
Koekebacker, van der Linden, Stegeman, & Warnaar, 2003). A predominantly DI approach 
was adapted to form a GCC approach, and the two instructional versions of the programme 
were then implemented with separate groups of pupils in first grade: an experimental GCC 
group and a control DI group. To determine which instructional approach was most effec-
tive, Snel et al. assessed the word recognition of the pupils. Word recognition is the process 
of converting a sequence of written graphemes into sounds for the identification of a word 
(Coltheart, 1978). Snel et al. found the pupils in the GCC group to outperform the pupils in 
the DI group when the development of their word recognition was compared across first 
grade. However, the initially better performance of the GCC group attenuated over time 
with better performance found for the DI group by the end of first grade. When Snel et al. 
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also examined the roles of socio-cultural background variables in the responding of the 
pupils to the instructional approaches, they found majority Dutch pupils to benefit most 
from GCC but minority non-Dutch pupils to benefit most from DI. Furthermore, the minority 
pupils in the DI group showed the greatest word recognition progress. 

Whether or not the results of the study by Snel et al. (2012) can be attributed to the instruc-
tional approaches used depends on the instructional approaches being implemented 
as intended. The research question in the present study was therefore: Have the Direct 
Instruction and Guided Co-Construction versions of the beginning reading programme 
Learning to Read Safely been implemented as intended? In order to answer this question, 
we described the implementation process for the two versions of the programme and 
compared the activities of the pupils and teachers in the two groups. If DI characteristics 
appeared more often in the activities of the pupils and teachers in the DI group than in 
the GCC group and, conversely, more GCC characteristics appeared in the activities of the 
pupils and teachers in the GCC group than in the DI Group, then it can be concluded that 
the implementation of the instructional approaches occurred as intended.

3.1.1 Implementation 

Implementation refers to the process of putting an intervention into actual practice 
(Lendrum & Humphrey, 2012). Research in many fields, including the field of education, has 
shown interventions to be rarely implemented as designed (Lendrum & Humphrey, 2012). In 
the field of education, the teacher’s task is to do what the formal curriculum prescribes and 
implement the curriculum as intended — regardless of situational differences (Gresham, 
MacMillan, Boebe-Frankenberge, & Bocian, 2000). However, educational implementation 
research shows teachers to implement curricula differently even when the curriculum is 
the same because of differing pedagogical responsibilities and teaching circumstances 
(i.e., situational differences) (Fullan, 1991; Fullan & Pomfret, 1977; Goodlad, 1994; Knight, 
2001; Snyder, Bolin, & Zumwalt, 1992). An instructional curriculum must always be adap-
ted to the actual situation, which means that implementation is always a matter of degree 
(Hoek, Terwel, van Hout-Wolters, & van den Eeden, 2003; Revicki, 1981). And the degree or 
fidelity of curriculum implementation is therefore just as important as any other element 
of programme evaluation (Durlak, 2010, p. 356). Stated differently: Deviation in the imple-
mentation of an intervention and thus the use of an educational curriculum can affect 
achievement outcomes and thereby confound programme evaluation. Implementation as 
intended is rare, however, while research suggests that local changes are inevitable and 
surface-level adaptations can influence not only the efficacy but also the sustainability of 
an educational intervention (Lendrum & Humphrey, 2012).

To determine the extent of treatment fidelity or, in other words, the extent to which an 
educational curriculum is implemented as prescribed, the key characteristics of the 
curriculum must first be articulated. In the present study, we therefore translated the 
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theoretical concepts underlying the DI and GCC approaches to the teaching of beginning 
reading into key instructional characteristics and behaviours observable on the parts of 
teachers and pupils. For purposes of the present study, we were interested in mainly the 
interactions between teachers and pupils, which can be articulated in terms of asking 
questions, providing answers and guiding/performing specific learning tasks. We did not 
analyze all of the characteristics of implementation as this was beyond the scope of the 
present study. We did not analyze, for example, the social aspects of cooperation which 
might include taking the perspective of the other in order to understand the perspective 
of the other  (Ivey, 1994) or the specific aspects of verbal interaction which are known to 
promote effective explanation (Webb, 1992).

3.1.2 Direct Instruction

Direct instruction (DI) has been studied for several domains of teaching, including mathe-
matics and language instruction. DI is a teaching model which emphasizes the use of 
carefully planned lessons designed to achieve small, specific learning increments. The 
instruction is highly structured and clearly outlines or even scripts classroom activities in 
considerable detail. The DI model was created by Engelmann and colleagues in 1964 at the 
University of Illinois Institute for Research on Exceptional Children. Within the context of 
beginning reading instruction, Slavin, Lake, Chambers, Cheung and Davis (2009, p. 1406) 
have defined DI as: ‘... an approach to beginning reading instruction that emphasizes a step-
by-step approach to phonics, decodable texts that make use of a unique initial teaching 
alphabet, and structured guides for teachers’. DI addresses both ‘what’ to teach (i.e., the 
content of a curriculum) and ‘how’ to teach (i.e., specific teaching techniques). 

DI is further characterized by a large amount of activity on the part of the teacher and a 
strongly directive role for the teacher. Teacher control and feedback are important in-
dicators of directive teacher behaviour (Biemans, Jongmans, de Jon, & Bergen, 1999). The 
teacher will ask questions like:  ‘What is this letter?’, ‘What word is this?’ or ‘What sound 
do you hear at the front of the word ‘moon’?. The purpose of these questions is to check 
that the pupil has understood the course material (Creemers, 1991). The responses of the 
pupils are predominantly right or wrong. And the teacher guides the pupil to the desired 
result by giving feedback such as ‘Well done!’ or ‘No, that’s not right.’ 

3.1.3 Guided Co-Construction 

DI leaves little room for pupil-initiated activity and, in particular, activities which can shape 
and direct their own learning processes. In a Guided Co-Construction (GCC) approach to 
instruction, the teacher no longer plays just the role of knowledge provider but also now 
guides learning processes. Central to the guided co-construction of knowledge is the 
teacher talking with pupils in both a whole-group context but also small-group and indi-
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vidual contexts in order to stimulate and guide their thinking and learning. Both teachers 
and pupils are viewed as active participants in the construction of knowledge with ideas 
and experiences contributed by both as well (Mercer, 1995; Hardman, 2008; Wells, 1999). 

Within the context of beginning reading instruction, the GCC approach entails the following 
three core elements.  

1. ‘Guided’ refers to the explicit role of the teacher for whole-class instruction and the 
 scaffolding of pupils either in groups or individually.
2. ‘Co-’ refers to cooperative learning as an essential component of the use of reading 
 as a cultural tool.
3. ‘Construction’ refers to the recognition and construction of symbols, words, sentences 
 and so forth by pupils on the basis of their prior knowledge and experiences.

Taken together, these elements imply that teachers can facilitate beginning reading by 
presenting phonemes, graphemes, words and sentences directly but also eliciting and 
scaffolding contributions from the pupils themselves (i.e., stimulating the construction of  
knowledge within a meaningful context). In this interactive process, the phonics repertoire of 
graphemes and words is not only prescribed but also created by having pupils interact and 
thereby calling upon the differences between pupils to scaffold their knowledge construction. 
Such a process is often called co-elaboration, co-construction or the guided reinvention of 
the language symbol system (Brown & Palincsar, 1989; Dewey, 1943; Freudenthal, 1991). 
The teacher plays a central role in guiding the learning process, and the activities of the 
teacher are aimed mostly at stimulating and activating pupils to share what they already 
know in such a way that they jointly discover new and not already offered knowledge. The 
teacher generally poses open questions, like ‘What other letters do you know?’or ‘What 
word can you create with that letter?’. These questions can be answered in different ways 
depending on the experiences of the pupils and their already existing knowledge.

3.1.4 Research question 

The present study focussed on the quality of implementation for a beginning reading 
programme using two different instructional appraoches: a Direct Instruction appraoch 
and a Guided Co-Construction approach. The research question was whether the Direct 
Instruction and Guided Co-Construction approaches were implemented as intended. That 
is, did the activities of the pupils and teachers in the DI group show more characteristics of 
DI than the activities of the pupils and teachers in the GCC group? And conversely, did the 
activities of the pupils and teachers in the GCC group show more GCC characteristics than 
the activities of the pupils and teachers in the DI Group?
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3.2 Methods

3.2.1 Participants and Research design

A total of nine grade 1 classes from eight schools located in or near the city of Utrecht 
(the Netherlands) participated in this study. The experimental GCC group consisted of four 
classes for a total of 88 pupils. The DI control group consisted of five classes for a total of 
90 pupils. An important condition for inclusion in the study was that the class was using 
the standard Dutch programme for beginning reading and spelling instruction, namely 
Learning to Read Safely programme (see below). After intake interviews with the teachers 
of grade 1, the schools were classified such that different types of schools were represented 
across the experimental and control conditions; schools with predominantly minority pupils 
were equally distributed across the two conditions, just as schools with predominantly 
majority pupils from rural areas around the city of Utrecht. All of the schools were Catholic 
schools. Prior to the start of the study, the parents of the participating pupils were all asked 
to give their permission for use of the anonymous reading results from their child, observa-
tion of their child and filming of their child in the class for purposes of the present research.

In August at the start of grade 1, the average age of the 178 participants was 6 years and 
6 months (SD =  5.1 months). The sample consisted of 51% boys and 49% girls; 61% non-
minority Dutch and 39% minority with mostly Turkish or Moroccan parents. There were 11 
non-minority pupils and 43 minority pupils with two low educated parents; 98 non-minority 
and 26 minority with one or two high educated parents. 

The pupils from the DI and GCC groups did not differ from each other with regard to the 
background variables  of gender, age or socio-cultural background. The crucial variable for 
insuring initial comparability of the instructional groups was reading skill. This was difficult 
to assess at the beginning of first grade because most of the children could not read at this 
time. We therefore decided to administer a test which is known to predict early reading skill 
rather well, namely the Naming Speed Digit Test (Aarnoutse, Beernink, & Verhagen, 2010; 
Scarborough, 1998; van den Bos, Zijlstra, & Lutje Spelberg, 2002; Verhagen, Aarnoutse, 
& van Leeuwe, 2008; Wagner, Torgesen, Rashotte, Hecht, Barker, Burgess, Donahue, & 
Garon, 1997; Wolf, Bally, & Morris, 1986; Wolf & Bowers, 1999). The test was administered 
at the end of kindergarten, and the average scores of the children in the DI and GCC groups 
did not differ significantly from each other (diff. = -1.33, p>0.05).

3.2.2 Learning to Read Safely programme

In the Netherlands, the programme most frequently used to teach beginning reading and 
spelling is the Learning to Read Safely programme. The programme  is organized the-
matically (e.g., ‘my class’ and ‘my body’) and composed of 12 units. During the first 6 units, 
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which are covered during the first half of the school year, the three steps involved in ‘the 
fundamental reading operation’ are covered: 1) linking graphemes to phonemes from left 
to right and thus in the direction of reading, which entails the visual analysis of graphemes, 
linking of phonemes to graphemes and remembering phonemes in sequence; 2) phonemic 
synthesis or the merging of phonemes together; and 3) the assignment of meaning to the 
word being read. After unit 6 most of the Dutch graphemes are offered. In units 7 through 
12 and thus during the second half of the school year, pupils are taught to read text fluently 
(i.e., to automatize their reading skill). This entails the linking of not only graphemes to 
phonemes but also letter clusters to syllables. 
 
The Learning to Read Safely programme has a manual to accompany each unit. The manual 
describes ‘what’ should be taught on 20 days for the first unit and 15 days for the other units 
together with ‘how’ the material is best taught. Each day’s lesson has a predominantly DI 
character and consists of four lesson phases, which are very similar to the six DI phases 
distinguished by Rosenshine and Stevens (1986). The four phases in  the Learning to Read 
Safely programme are as follows. First, there is the introduction phase aimed at motivating 
the pupils to read. This might be reading a story to them and is very similar to the ‘review 
phase’ of DI. The introduction phase is followed by the instruction phase. During this phase 
the exercises for the lesson are presented; new learning content is introduced; relevant 
activities are demonstrated and the teacher checks that the pupils understand the new 
learning content. This phase is very similar to the ‘presentation phase’ of DI. The practice 
phase is third. During this phase, pupils are given an opportunity to independently apply 
what they have learned; the teacher provides feedback and correction as needed; and 
some pupils (like those with poor reading skills) practice with the teaching materials under 
the guidance of the teacher. This phase is very similar to the ‘guided’ and ‘independent 
practice’ phases of DI. The fourth and final lesson phase in the Learning to Read Safely 
programme  is the review phase. In this phase, the teacher and pupils reflect upon the aims 
of the current lesson, the aims of the past week or the aims of the monthly unit. This review 
phase is similar to the weekly and monthly ‘review phase’ used in DI.

3.2.3 Instruction manuals

For purposes of the present study, two different manuals were used. The DI group used the 
manual which accompanies the Learning to Read Safely programme and was designed to 
be executed step-by-step (i.e., constitute a form of DI). An experimental teaching-coaching 
manual was developed on the basis of the original Learning to Read Safely programme 
manual and used in the GCC condition in the present study. Those exercises from the 
original DI manual which allowed translation to GCC were adapted, which meant that not 
all exercises were adapted from the DI manual for use in the GCC manual. The role of the 
teacher was often changed from a knowledge provider to a guide for ongoing learning pro-
cesses. And instead of pupils simply listening to the teacher and/or watching a presentation 
and answering closed questions which therefore fixed answers, exercises were translated 
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to have pupils listen to instructions which encourage them to discover and answer ques-
tions which could be answered quite differently — depending on the experiences of the 
pupils and their prior knowledge.

The exercises in both conditions and thus both manuals were designed for use in either a 
whole class setting or a small group setting but they nevertheless differed from each other 
in the two conditions. An example of the difference between the DI and GCC approaches to 
an exercise designed for use with the whole class is illustrated in the following.

In the DI group, the graphemes r-v-i-s-p-aa-e are hung out on a string; the graphemes 
were covered in the previous lesson(s) and should therefore be known to the pupils. In 
the introduction phase of the lesson, the teacher reviews the graphemes by having the 
pupils recite them compliments the pupil when this goes well and corrects the pupils 
when this does not go well. The teacher then introduces a new grapheme and pronounces 
the associated phoneme while showing the class the related grapheme card. The card is 
then attached to the string of other graphemes. Next, the pupils work individually in their 
workbooks on exercises in which the new grapheme stands central. The learning activities 
of the pupils in this DI exercise are clearly in the hands of the teacher and the workbooks 
provided. The teacher determines ‘what’ activity will be done and ‘how’ the pupils should 
go about doing it.

In contrast, in the GCC group, the teacher introduces new material but then gives the 
pupils an opportunity to exchange prior knowledge of the material and any experiences 
which they have had with it (i.e. peer collaboration). In such a manner, pupils are prompted 
to construct knowledge of the material right from the start, to learn from each other and 
to possibly learn more than just the material which has been presented. The same lesson 
from the DI condition thus looks very different in the GCC condition. In the GCC classrooms, 
moreover, all of the graphemes to be learned during the course of the year are hung out; 
only a blank sheet of paper separates those graphemes which have been taught from 
those to be taught. Furthermore, old material is reviewed at the beginning of each lesson 
and new material is introduced just as in the DI classrooms but, in the GCC classrooms, 
the pupils are also then invited to try to read those graphemes which have yet to be taught. 
And the pupils in the GCC classrooms are invited to mention words which begin with the 
grapheme being discussed. The mentioned words are written on the blackboard with the 
target grapheme written in a contrasting colour and, in such a manner, pupils practice with 
grapheme/phoneme mappings — not only with the lesson materials but also with the words 
provided by the pupils themselves. The open character of the GCC approach to this exercise 
encourages pupils to cooperatively discover new knowledge.

An example of the difference between the DI and GCC approaches to an exercise designed 
for small group use is summarized below.

In the DI group, the pupils create words by combining the set of grapheme cards provided 
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in a binder. The pupils then read the words out loud to each other and thus practice with 
the presented material. 

In the GCC group, in contrast, the binder has cards for all of the graphemes in it  — including 
those graphemes which have yet to be taught. The pupils can thus create words using new 
graphemes. And reading these words out loud to each other gives the pupils an opportunity 
to construct new knowledge together. 

3.2.4 Teacher training and monitoring of programme implementation

Given that implementation is putting an intervention or programme into actual practice 
(Lendrum & Humphrey, 2012) and a teacher’s task is to implement a curriculum as 
intended regardless of situational differences (Gresham, MacMillan, Boebe-Frankenberger, 
& Bocian, 2000), a clearly written manual or protocol and solid training of the teachers is 
necessary to ensure accurate implementation of the curriculum (i.e., treatment fidelity). 
Monitoring for accurate implementation is also necessary.

The first author trained the teachers separately in the two conditions to use the respective 
instructional approaches. The teachers in the DI condition were trained to introduce new 
material and then have the pupils practice with the material. In contrast, the teachers 
in the GCC condition were trained to introduce new material and then give the pupils an 
opportunity to exchange knowledge about the material and discuss their experiences with 
the new material. 

The training of the teachers took place in their classrooms but without the pupils present. 
The principles underlying the instructional approach, the reading exercises, the role of the 
teacher and the roles of the pupils were explained and discussed in great detail. If neces-
sary, teaching activities were also demonstrated. The teachers were not informed that they 
were part of an experimental study.

The teachers were intensively guided by the first author who visited them every six 
weeks throughout the course of the investigation in order to answer any questions about 
the programme, deliver the teacher manuals for the upcoming units, discuss the roles 
of the teacher and the pupils and also monitor just how well the programme was being 
implemented. During these meetings, the teachers showed themselves to be very positive 
about their particular instructional approach, enthusiastic about the exercises and pleased 
with the results. 

Monitoring was undertaken to check the accuracy and success of implementation. Training 
and a clearly written manual or protocol are not enough to guarantee accurate implemen-
tation of a programme or intervention. Adequacy of implementation must also be checked 
and corroborated using a mix of direct and indirect methods which can vary and are usually 
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specific to the particular programme/intervention. Methods frequently employed for moni-
toring purposes are questionnaires, interviews and self-reports of  behaviour or expe-
riences but also independent observation (Durlak & DuPre, 2008). In the present study, we 
used: self-report, video recording and observation.

The purpose of the self-reports was to gain insight into what the teachers did and the per-
ceived results of these actions. We therefore asked the teachers to describe their reading 
activities and the results of these activities everyday (e.g. the words which the pupils created 
and read aloud). Unfortunately, keeping such self-reports proved to be too much for the 
teachers. At most, they described the reading activities they conducted.

Video recording and observation were conducted in the classrooms when a new grapheme 
and word were introduced. This allowed us to gain insight into the adequacy of imple-
mentation for both the DI and GCC approaches. On the one hand, the instruction could be 
characterized as sufficiently directive when the pupils read graphemes and words which 
had been selected by the teacher and practiced with materials supplied by the teacher. On 
the other hand, the instruction could be characterized as having sufficient characteristics of 
GCC when the pupils were clearly given opportunities to contribute their own knowledge or 
pre-knowledge and personal experiences but also when the pupils were stimulated to read 
graphemes  and words which had not been taught yet. Video recording was not possible 
in all classes, because filming during the lessons was experienced as stressful by some 
teachers. In the end, filming (by the first author) occurred only on one occasion in one DI 
class and one occasion in one GCC class. 

Observation  was undertaken in each of the nine classes for an average of 5 lessons 
between November and January. The observation was done by college pupils who were 
studying education at the Utrecht University of Applied Sciences and intensively trained on 
a specific method of observation for purposes of the present study. The specific method 
of observation is called time sampling. This procedure works with fixed units of time (e.g., 
30 seconds) in which the behaviour of three target pupils is observed and registered, the 
behaviour of the teacher is observed and registered and other information on the setting is 
observed and registered. When this has been completed for the first target pupil, the next 
target pupil is observed. And when all three pupils have been observed, the observation 
cycle starts again with observation of the first pupil, teacher and setting followed by obser-
vation of the second and third pupils together with the teacher and setting. An observation 
cycle thus lasts a total of 90 seconds: The teacher is observed three times during this period 
(i.e., for three pupils) and each pupil is observed once (i.e., for a period of 30 seconds). 

3.2.5 Training of the observers

A total of nine observers observed the activities of the teachers. A maximum of three pupils 
in a class were observed. The observers were not informed of the instructional approach 
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(i.e., DI or GCC) being used in the class. The observers were intensively trained to register 
the activities of the teacher, the pupils and the setting using standard codes. The training 
began with an explanation of the observation system. The observers were then trained 
to score activities which can occur during reading lessons using video training material. 
Specific codes were available for DI and GCC activities and the observers practiced with 
the training materials, compared their coding with each other, discussed the differences, 
and then coded more training material until sufficient coding reliability was achieved. 
Thanks to this intensive training, the live observation and coding occurred without signi-
ficant problems.

3.2.6 The observation system  

A fairly simple coding of DI, GCC and other activities on the part of the pupils and the 
teachers was conducted. As can be seen from Table 1, DI activities coded A for pupils and 
D for the teacher; GCC activities were coded B for pupils and E for the teacher; and other 
activities were coded  C for pupils and F for the teacher. 

Code A was assigned when the pupil performed any, for example, of the following DI 
activities.
• The pupil is listening and watching a presentation / instruction and answering closed 
 questions. These questions are based on already presended material and are 
 predetermined.
• The pupil reads offered graphemes, words and texts.
• The pupil names words which begin with offered sounds.

Code B was assigned when the pupil performed any, for example, of the following GCC 
activities. 
• The pupil listens to the teacher who explains exercises and answers open questions. 
 These questions can be answered in different ways depending on experiences of 
 pupils and their knowledge/pre-knowledge.
• The pupil reads not offered graphemes, words and texts.
• The pupil names words which begin with not offered sounds.
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 Code: DI activities Code: GCC activities Code: other activities

Pupil A B C

Teacher D E F

Table 1: Observation codes

Registrations                               Condition  Total (%)

 DI (%) GCC (%) 

DI registrations 2001(73.3)  729 (26.7) 2730 (100)

GCC registrations 505 (38.3) 813 (61.7) 1318 (100)

Total registrations 2753 (68) 1295 (32) 4048 (100)

Table 2:  Teacher registrations in the DI and GCC groups, respectively.

Registrations                               Condition  Total (%)

 DI (%) GCC (%) 

DI registrations 2041 (75.3) 670 (24.7) 2711 (100)

GCC registrations 550 (43.1) 725 (56.9) 1275 (100)

Total registrations 2762 (69.3) 1224 (307) 3986 (100)

Table 3:  Pupil registrations in the DI and GCC groups, respectively .



Code D was assigned when the teacher performed any of the following DI activities (for 
example).
• The teacher has the pupils read offered graphemes, words and texts.
• The teacher has the pupils name words which begin with  offered sounds.
• The teacher asks closed questions. 

Code E was assigned when the teacher performed any of the following GCC activities (for 
example).
• The teacher has the pupils read graphemes, words and texts which have not been 
 offered previously and may be chosen by the pupils themselves.
• The teacher has the pupils name words which begin with sounds which have not 
 been offered previously.
• The teacher asks open questions. 

Codes C and F were assigned for other activities performed by the pupil or teacher, respec-
tively. For example, code C was assigned when the pupil left the classroom to go to the 
washroom; code F was assigned when the teacher sat and read the manual during the 
lesson.

3.2.7 Data analyses

To determine whether the beginning reading programme Learning to Read Safely with Direct 
Instruction and the beginning reading programme Learning to Read Safely with a Guided 
Co-Construction approach were realized as intended and thus accurately and adequately, the 
video recordings and live observations were analyzed. The video recordings were viewed by the 
first author and two fragments were selected as particularly illustrative of the characteristics 
of DI (fragment 1) and illustrative of the characteristics of GCC (fragment 2).   

It was next determined if the characteristics of the GCC approach appeared more often in the 
observations of the GCC group than in the observations of the DI group and vice versa: the 
characteristics of the DI approach appeared more often in the observations of the DI group 
than in the observations of the GCC group. This was done by summing the relevant codes per 
condition and thus for the behaviour of the pupils and the teacher combined per condition. 
All DI codes were thus summed for the pupils (code A) and teachers (code D) together per 
condition. All GCC codes were similarly summed for the pupils (code B) and teachers (code 
E) together per condition. The totals could then be compared per condition. The observational 
data from the first lesson were not included in the analyses because it was assumed that the 
teacher, pupils and observers had to get accustomed to each other and that the behaviour 
occurring at this time may not be representative and/or coded reliably. Neither the number of 
observations conducted per classroom nor the length of the observations were the same per 
classroom. The absolute data were therefore converted into percentages for all subsequent 
analysis. 
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The inter-observer agreement was determined by having two observers independently 
observe and register the behaviour of the same pupils and teacher in the same setting. The 
agreement between the observations (i.e., codes for the same observation cycle) was then 
determined and the Cohen’s Kappa calculated to indicate the degree of agreement. 

3.3 Results

3.3.1 Video fragments 

In the following, the video fragments which are illustrative of the characteristics of DI 
and GCC, respectively, are first described. The results for the observational coding of the 
characteristics of DI and CGG in the two  fragments are then presented.

Fragment 1: Characteristics of DI

Setting:
The pupils sit in small groups together, without  interaction between them. The teacher 
stands in front of the class and holds a word card up with the word ‘duif’ [pigeon] on it.

 Teacher: ‘Rian’

 Rian: ‘Duif’ [pigeon]

 Teacher: ‘and if I put this letter on?’

   The teacher places a card with the letter ‘k’ over the card with the letter ‘d’ to create
 the word kuif [mohawk hairstyle].

   ‘Fabienne?’

 Fabienne: ‘Kuif’.

 Teacher: ‘Kuif’.

 The teacher nods.

Fragment 1 depicts the following DI characteristics. The teacher holds up a word card and 
calls upon a pupil to read it. Rian must then read the word out loud. This is an unambiguous 
exercise. Next, the teacher asks a question for which ‘kuif’ is the only answer. The teacher 
then gives direct feedback on the correctness of the reading by repeating the word ‘kuif’ 
and giving an affirmative nod.

ch3

61



Fragment 2: Characteristics of GCC

Setting:
The pupils sit in co-operative groups of 4 or 5 pupils together. All of the graphemes to be 
presented during the year are hanging in the classroom. Only a blank sheet of paper hangs 
between those graphemes which have already been taught and those graphemes which 
still have to be taught. A pupil stands up and using the pointing stick to refer to a grapheme 
which she already knows but has yet to be taught to the class: ui.

 Teacher: ‘Nikita,  what do we call this letter? ‘

 Nikita: ‘Ui’.

 Teacher: ‘Do you know a word with that letter?  That’s really smart.

 Nikita:  ‘Buik’. [belly]

 Teacher: ‘Right. In which position is the letter?’

 Nikita:  ‘In the middle’.

 Teacher: The teacher writes the word ‘buik ‘ on the blackboard.

 Teacher:  ‘Okay, you may sit down again’. 
   ‘You may consult in your groups. ‘
 
 The pupil with the pointing stick sits down and the pupils then discuss words
 which they know with the letter‘ui’ in their groups.

 Teacher:  ‘Okay, now stop with the consultation. Shhhh…Which word do you know, 
   Jord? ‘

 Jord: ‘Huilen’. [cry]

 Teacher: ‘Huilen’. And what is the position of the letter?’

 The teacher writes the word ‘huilen’ on the blackboard.

Fragment 2 depicts the following GCC characteristics. Nikita is asked to point to a 
grapheme which has not been taught yet but she happens to already knows. This is ob-
viously an open question because it can be answered in different ways depending on the 
child’ prior knowledge or pre-knowledge. The pupils are then given an opportunity in their 
small groups to name words which they know with the grapheme ‘ui’. The threshold for the 
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exchange of knowledge is low in the small groups and the pupils exchange what they know 
and learn from not only each other but also more than what has been taught to date: They 
thus construct what is new knowledge for at least some of the pupils together. Jord men-
tions the word ‘huilen’, which  has not been previously mentioned in the class, for example. 

3.3.2 Comparison of GCC and DI characteristics in two instructional conditions

The frequencies of the DI and GCC characteristics registered for the teachers and pupils 
were next examined. Table 2 shows the teacher registrations in the DI and GCC groups. 
Table 3 shows the pupil registrations in the two groups. In both tables, the distributions of 
the registrations differed significantly across the conditions, chi-square (1, N = 178) = 241, 
p = .00.

Tables 2 and 3 show DI activities to predominate in the DI condition for both the teacher 
(2001 or 73.3%) and pupils (2041 or 75.3%); only a minimum of DI activities are registered in 
the GCC condition for both the teacher (729 or 26.7%)  and the pupils (670 or 24.7%). When 
the registration of GCC activities is considered, GCC activities are prevalent in the GCC 
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 Code: DI activities Code: GCC activities Code: other activities

Pupil A B C

Teacher D E F

Table 1: Observation codes

Registrations                               Condition  Total (%)

 DI (%) GCC (%) 

DI registrations 2001(73.3)  729 (26.7) 2730 (100)

GCC registrations 505 (38.3) 813 (61.7) 1318 (100)

Total registrations 2753 (68) 1295 (32) 4048 (100)

Table 2:  Teacher registrations in the DI and GCC groups, respectively.

Registrations                               Condition  Total (%)

 DI (%) GCC (%) 

DI registrations 2041 (75.3) 670 (24.7) 2711 (100)

GCC registrations 550 (43.1) 725 (56.9) 1275 (100)

Total registrations 2762 (69.3) 1224 (307) 3986 (100)

Table 3:  Pupil registrations in the DI and GCC groups, respectively .

 Code: DI activities Code: GCC activities Code: other activities

Pupil A B C

Teacher D E F

Table 1: Observation codes

Registrations                               Condition  Total (%)

 DI (%) GCC (%) 

DI registrations 2001(73.3)  729 (26.7) 2730 (100)

GCC registrations 505 (38.3) 813 (61.7) 1318 (100)

Total registrations 2753 (68) 1295 (32) 4048 (100)

Table 2:  Teacher registrations in the DI and GCC groups, respectively.

Registrations                               Condition  Total (%)

 DI (%) GCC (%) 

DI registrations 2041 (75.3) 670 (24.7) 2711 (100)

GCC registrations 550 (43.1) 725 (56.9) 1275 (100)

Total registrations 2762 (69.3) 1224 (307) 3986 (100)

Table 3:  Pupil registrations in the DI and GCC groups, respectively .



condition for both the teacher (813 or 61.7%) and the pupils (725 or 56.9%) and to lesser 
degree in the DI Group for both the teacher (505 or 38.3%) and the pupils (550 or 43.1%).

The inter-observer agreement was determined by having two observers independently 
observe and register the behaviour of the same pupils and teacher in the same setting. The 
Cohen’s Kappa for the coding of teacher activity (159 observations) and for the coding of 
pupil activity (159 observations) were calculated. They were found to be 0.7 and 0.7, respec-
tively, which shows the behaviour of the teachers and pupils to be registered as ‘adequate 
to good’.

3.4 Conclusions and Discussion

In this study, the quality of implementation for a beginning reading programme using 
two different instructional approaches was assessed. The implementation of the begin-
ning reading programme using Direct Instruction was analyzed and the implementation 
of the same programme using Guided Co-Construction. Our specific research question 
was whether the Direct Instruction and Guided Co-Construction versions of the beginning 
reading programme Learning to Read Safely were realized as intended and thus ade-
quately.

3.4.1 Conclusions

In order to assess the quality of implementation, we gathered direct observations and 
analyzed these both qualitatively and quantitatively. Separate, illustrative examples of DI 
and GCC could be identified and described in terms of the qualitative characteristics of DI 
and GCC depicted in the video taped segments.The sums of the systematic time-sampled 
observations of teacher and pupil activities in the DI and GCC conditions were next calcu-
lated and found to differ as expected. These qualitative and quantitative differences show 
the implementation of the two versions of the beginning reading programme to clearly 
differ in terms of actual classroom practice. Both the teacher and pupil activities reflect 
the differences which we expected to see for a Direct Instruction versus Guided co-con-
struction approach to beginning reading instruction. There was, of course, some overlap 
between the two approaches. Implementation is always a matter of degree, and certain 
DI and GCC activities are essential and thus bound to occur in virtually any instructional 
approach.

3.4.2 Discussion

Although the results of this study confirm the expected (and intended) differences in the 
classroom practices observed in the DI and GCC conditions, we cannot yet conclude that a 
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causal relation exists between the implementation of a particular instructional approach 
and a specific learning outcome as documented by Snel, Terwel, Aarnoutse and van Leeuwe 
(2012). The results of the present study and the theoretical framework on which it draws, 
nevertheless give us reason to believe that certain learning outcomes can be attributed to 
classroom practices and, more specifically, the approach adopted for teaching beginning 
reading. 

At this point, some possible room for improvement in the degree of implementation of the 
instructional approaches should be mentioned. While we worked to ensure implementation 
fidelity by using carefully developed manuals and giving the teachers a solid training on the 
particular instructional approach, it is still possible that this training could be improved 
with the involvement of the teachers in the design of the curriculum, the development of the 
instructional approach and the design of the exercises. Not only would the teachers have a 
better understanding of the approach and the accompanying materials in such a manner; 
they might also have a stronger commitment to using and thus implementing the instruc-
tional approach. In addition, preparatory practice on the use of the instructional approach 
with pupils might also improve the implementation of the instructional approaches used in 
the present experiment. The number of video recordings and number of live observations in 
the class were limited. It was difficult to get permission to film in the classes; many of the 
teachers did not want to be filmed and only those teachers who were more acquainted with 
the principlan investigator (i.e., the first author) gave permission in the end. It was easier 
to get permission to observe in the classrooms than to film, but observation during the 
lessons was experienced as stressful by some teachers. For this reason, we only observed 
in the classroom during the first half of the school year. 

To compensate for the lack of observation during the second half of the year, we conducted 
regular interviews with the teachers at this time. The interview results showed the teachers 
and pupils to perform the exercises as intended in each of the conditions in the experiment 
and also that the teachers were satisfied with the reading results in each condition. 

In sum, both qualitative and quantitative analyses of the observational data collected for 
the present study show the DI and GCC approaches to the teaching of beginning reading 
to be implemented as intended. Significant differences in the activities observed for both 
the teachers and the pupils occurred in the expected direction. DI activities occurred more 
often in the DI group than in the GCC group and GCC activities occurred more often in the 
GCC group than in the DI Group. 

The results of this study have some immediate theoretical and practical implications. The 
theoretical contrast of ‘providing’ versus ‘generating’ can now be transcended and referred 
to as a more realistic contrast between Direct Instruction and Guided Co-Construction. 
And the two instructional approaches studied here have both been shown to be feasible for 
teaching beginning reading in real classroom settings (Snel et al., 2012).
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Chapter 4 
 

Prediction of word recognition in the first half of grade 13
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Abstract

Early detection of reading problems is important to prevent an enduring lag in reading 
skills. We studied the relationship between speed of word recognition (after six months of 
grade 1 education) and four kindergarten pre-literacy skills: letter knowledge, phonemic 
awareness and naming speed for both digits and letters. Our sample consisted of 178 
pupils divided over nine classes. In agreement with the literature, we found that all four 
kindergarten tests were related to speed of word recognition in grade 1. We also performed 
a multiple regression analysis with a set of background variables and the four kindergarten 
tests. The model explained 53% of the variance in speed of word recognition. However, only 
letter knowledge and naming speed for digits had a significant direct effect. Our conclusion 
is, nevertheless, that all four kindergarten tests should be used to identify children at risk 
for reading problems.

4.1 Introduction

The importance of reading in our time is evident. Someone who does not master this skill 
cannot function properly in our modern society. One of the main tasks of primary education 
is therefore to teach all children to read and write or, in other words, to become literate. 

Literacy can be defined as the ability to communicate well in writing and thereby read and 
write effectively and efficiently. Word recognition is part of literacy and can be defined 
as the process of converting a sequence of letters into sounds for the identification of a 
word. This decoding process can initially be quite slow. As words are encountered more 
frequently, however, word recognition becomes both faster and more automatic. Specific 
patterns of letters, morphemes and words are directly linked to their representations in 
the mental lexicon and therefore recognized with considerable speed  (Coltheart, 1978).  

Extensive research has been conducted on the development of children’s word recognition 
skills and reading instruction (Aarnoutse, van Leeuwe, Voeten, & Oud, 2001; Henneman, 
Kleijnen, & Smits, 2004; Verhagen, 2009; Verhoeven & van Leeuwe, 2003; Wentink & 
Verhoeven, 2001, 2004). These studies showed that reading instruction should begin early 
(i.e., in kindergarten) with preparatory word recognition activities. Factors which are 
known to influence the development of children’s word recognition should be targeted 
as part of these early activities, e.g. phonemic awareness, letter knowledge and naming 
speed (Aarnoutse, 2004; Aarnoutse, van Leeuwe, & Verhoeven, 2000, 2005; Beernink, 2002; 
Verhagen, Aarnoutse, & van Leeuwe, 2006, 2008). 

4.1.1 Predictors of word recognition

Several studies have shown a small number of kindergarten pre-literacy skills to be related 
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to children’s later word recognition (Bowers & Swanson, 1991; Hansen & Bowey, 1994; 
Näslund & Schneider, 1996; National Early Literacy Panel, 2008; Wagner & Torgesen, 
1987). Among the kindergarten skills are: phonemic awareness or the ability to detect, 
manipulate and identify phonemes; letter knowledge or familiarity with the names and 
sounds associated with printed letters; rapid automatic naming of letters and digits or the 
ability to rapidly name a random sequence of otherwise well-known letters or digits; rapid 
automatic naming of objects and colours or the ability to rapidly name random sets of 
pictures of well-known objects or colours; writing of letters and name or the ability to 
write letters in isolation and write one’s own name; and phonological memory or the 
ability to remember spoken information across a short period of time. 

In the Netherlands, the most frequently studied predictors of children’s early word recogni-
tion are: phonemic awareness,  naming speed and letter knowledge (e.g. Aarnoutse, 2004; 
Aarnoutse, van Leeuwe, & Verhoeven, 2000, 2005; Beernink, 2002; Verhagen, Aarnoutse, & 
van Leeuwe, 2006, 2008). 

Phonemic awareness is the ability to hear, identify and manipulate phonemes or the smallest 
units of sounds which differentiate meaning. Separating the spoken word cat into the three 
distinct phonemes /c/, /a/, /t/ requires phonemic awareness, which can be further divided 
into phonemic analysis and phonemic synthesis (Wagner, Torgesen, & Rashotte, 1994). 
Phonemic analysis is the ability to separate spoken words into their respective phonemes; 
phonemic synthesis is the ability to merge a number of phonemes together to produce the 
spoken word. 

According to Aarnoutse and Kapinga (2007), simple phonemic awareness skills develop 
in Dutch — the language spoken in the Netherlands — before the start of formal reading 
instruction in grade 1. For example, the analysis of the first or last phoneme of a spoken 
word and the synthesis of Dutch consonant, vowel, consonant (CVC) words is quite well-de-
veloped in kindergarten. 

Naming speed is the speed with which children name a continuous series of highly familiar 
items as rapidly as possible. The stimuli are typically letters, digits, colours or pictures 
of familiar objects, and it is assumed that the naming responses are highly automatized 
and overlearned (Wolf, Bally, & Morris, 1986). In one of the first studies of the association 
between serial naming speed and reading ability, Spring and Capps (1974) compared the 
naming speeds for digits, colours and the pictures of relatively common objects for dyslexic 
versus non-dyslexic children. The dyslexic children named the items more slowly than the 
non-dyslexic children. Many studies have since demonstrated the robustness of the asso-
ciation between serial naming speed and word recognition, even after verbal and nonverbal 
IQ, prior word reading ability, short term memory, articulation rate, speed of processing, 
letter knowledge and phonological awareness were controlled for (Scarborough, 1998; 
van den Bos, Zijlstra, & lutje Spelberg, 2002; Wagne, Torgesen, Rashotte, Hecht, Barker, 
Burgess, Donahue, & Garon, 1997; Wolf, Bally, & Morris, 1986; Wolf & Bowers, 1999). 
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Naming speed further correlates highly with both single-word recognition (e.g., Spring & 
Davis 1988; Vellutino, Scanlon, Sipay, Small, Pratt, Chen, & Denckla, 1996; Wolf et al. 1986) 
and textual reading speed (Bowers, 1993). According to van den Bos et al. (2002), however, 
naming speed for letters and digits (i.e., alphanumeric naming speed) predicts word recog-
nition better than naming speed for colours and pictures. Moreover, van den Bos, and lutje 
Spelberg (2010) found naming speed for digits to be a better predictor of word recognition 
speed than naming speed for letters. They explain this finding in terms of the ambiguity of 
alphabetic stimuli and the smaller size of the set of digits (i.e., 1 to10) than the set of letters 
in the alphabet (i.e., a to z).

Exactly how naming speed influences word recognition is still not understood. Cutting 
and Bridge Denckla (2001) outline three, somewhat conflicting, hypotheses regarding 
the relationship between naming speed and word recognition. First, naming speed can 
be assumed to be a component of phonological processing (Wagner, Torgesen, Laughon, 
Simmons, & Rashotte, 1993; Wagner, Torgesen, & Rashotte, 1994). Second, naming speed 
can be assumed to be fundamental for the development  and, in particular, the start of 
orthographic knowledge (Bowers, 1997; Manis, Doi, & Bhada, 2000; Sunseth & Bowers, 
1997; Wolf & Bowers, 1999). Third, naming speed can be assumed to be fundamental to 
memory span although this hypothesis is less prominent than the other two (see Bowers, 
Golden, Kennedy, & Young, 1994, for a review). 
  
Letter knowledge at its most basic level is the ability to represent letters which only differ 
from others in a few distinct ways (e.g., the ability to distinguish d from b or d from p). At 
a more developed level, letter knowledge is familiarity with the connections between writ-
ten or printed letters (i.e., graphemes) and their corresponding phonemes (Bowey, 2005). 
Many studies have shown letter knowledge in kindergarten to be one of the best predictors 
of children’s later word reading ability (e.g., Bond & Dijkstra, 1997; Bowey, 2005; Ehri & 
Sweet, 1991; Ehri & Wilce, 1987; de Jong & van der Leij, 1999; Lonigan, Burgess, & Anthony, 
2000; Scarborough, 1998; Share, Jorm, MacLean, & Matthews, 1984; Wagner, Torgesen, & 
Rashotte, 1994). Moreover, children who later show reading problems have been found to 
have less knowledge of letters in kindergarten than children without later reading problems 
(de Jong & van der Leij, 2003).

According to Adams (1990) and Bowey (2005), letter knowledge does not necessarily imply that 
the relevant connections can actually be used for the recognition of words and thus contribute to 
later reading skill. Children may master phoneme-grapheme connections but still not under-
stand that these connections must be used to recognize words. Adams (1990) suggests that 
this is the reason why the learning of isolated graphemes (i.e., letters) in kindergarten does 
not influence later word recognition while the learning of isolated phonological skills does. 
The teaching of letter knowledge in combination with phonological skills has nevertheless 
been found to more strongly affect children’s later word recognition than the teaching of just 
phonological skills, presumably because such learning closely resembles the actual process 
of decoding and recoding words (Blachman, 2000; Bus & van IJzendoorn, 1999). 
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4.1.2 Research question

The present study focussed on the prediction of children’s word recognition at the end of 
the first half of grade 1. Based on the reviewed literature we have formulated the following  
research question: Is there an effect of phonemic awareness, letter knowledge and naming 
speed in kindergarten on children’s word recognition after six month of reading instruction 
in grade 1?

4.2 Method

4.2.1 Participants 

Eight primary schools and a total of nine classes or 178 Dutch pupils who were all learning 
to read Dutch participated in this longitudinal study.  Prior to the start of the study, the 
parents of the participating pupils gave their informed consent for the use of the anony-
mous reading results from their child for purposes of the present research. The average 
age of the pupils at the time of initial testing (i.e., the end of kindergarten) was 6 years and 
4 months (SD =  5.1 months). Further, 91 were male (51%) and 87 were female (49%); 109 
had a non-minority background (61%) and 69 had a minority background (39%). There were 
11 non-minority pupils and 43 minority pupils who had one or two parents with a lower 
education; 98 non-minority pupils and 26 minority pupils had one or two parents with a 
higher education. 

4.2.2 Measures 

Letter Knowledge, Phonemic Synthesis, Phonemic Analysis, Naming Speed Digits and 
Naming Speed Letters were administered at the end of kindergarten (July). The Word 
Recognition test was administered in January of grade 1. 

All of the measures used in this study were administered by interns in the schools. The 
interns received special training  during several sessions to administer the tests. During 
these sessions each test, its manual, and its administration were thoroughly discussed and 
practiced. The tests were administered with individual pupils in a separate and quiet room. 

Letter Knowledge.  A test developed by Aarnoutse, Beernink and Verhagen (2010) was 
used to measure passive letter knowledge. The test consists of 23 lists of 23 letters each 
with the letters x, y and q excluded and the two letters s and o serving as practice items. 
For each list, a single letter is read aloud and the child is asked to circle the letter which 
has been read aloud. The Cronbach’s α in the Aarnoutse, Beernink and Verhagen study 
was .92.
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Phonemic Synthesis. A test developed to measure a child’s ability to reconstruct a word 
from its constituent phonemes was used to measure phoneme synthesis (Aarnoutse & 
Verhagen, 2001). The 20 items range in difficulty from words like ijs (ice) to words like 
paraplu (umbrella). The Cronbach’s α in the Aarnoutse and Verhagen study was .89.

Phonemic Analysis. A test developed to measure a child’s ability to analyze a pseudo-
word into its constituent phonemes was used to measure phonemic analysis (Verhagen 
& Aarnoutse, 2001). The child is asked to listen to 40 pseudowords and name the first 
phoneme in words like buin and krontebel on 20 occasions and the last phoneme in words 
like koes and draap on 20 occasions. A Cronbach’s α of .94 was reported by Verhagen and 
Aarnoutse.  

Naming Speed for Letters/Digits. In each of these tests, as developed by Aarnoutse, 
Beernink and Verhagen (2010), five columns of 10 items each are presented; the first 
column is a practice column. The child is asked to name the items in the columns as quickly 
and accurately as possible. The child’s score is the time required in seconds to name the 
total of 40 items. Naming Speed for Letters uses the letters o, s, m, p and k because these 
letters are well known by kindergarten children. The test-retest reliability mentioned in the 
manual is .88. Naming Speed for Digits uses the numbers 1, 2, 3, 4 and 5. The test-retest 
reliability mentioned in the manual is .86.

Word Recognition. The ability of the child to decode printed words was measured using 
a task developed by Aarnoutse and Kapinga (2007). The child is presented a card with a 
list of 100 unrelated words of increasing difficulty and thus ranging from CVC words to 
multi-syllabic words. The child reads the words aloud as quickly as possible. The test 
score is the number of words read correctly in 90 seconds. The Word Recognition test was 
administered after 19 weeks of reading instruction (January). The test-retest correlations 
mentioned in the manual exceed .86.

4.2.3 Data analyses

In order to study which kindergarten tests significantly predict later word recognition, we 
conducted hierarchical regression analyses. OLS regression assumes, among other things, 
that the residuals are independent of each other. This assumption is possibly violated for 
our sample, which drew upon children from the same class within a school. The standard 
errors may thus be underestimated leading to an overstatement of significant effects. In 
order to counter this problem we adopted a fixed effects model with class dummies as fixed 
effects. A drawback of using a fixed effects model is that inferences cannot be made beyond 
the groups in the sample. This is not an issue for the present study, because we do not want 
to generalize beyond grade 1.

Another assumption of OLS regression is that the relationships are linear. Our study 
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involves mostly count variables, which makes linear relationships between variables 
unlikely. As a consequence of such violation, the estimates and standard errors can be 
biased. In Table 1, the univariate statistics are presented. It is clear that both skewness and 
kurtosis are significant for almost all of the variables, hence it is unlikely that our relation-
ships are linear. We therefore decided to create dummy variables for some of independent 
measures and thereby remedy the problem of possible non-linear relations between the 
variables. The distribution of phonemic analysis is skewed very much to the right; the distri-
bution of letter knowledge shows two peaks. And the distribution of naming speed letters is 
extremely skewed to the left. For each of these three variables, a new dummy variable was 
therefore created. As the cut-off point for each variable, we chose to use the mean. And the 
dummy variables were coded in such a manner that the 0 category meant poor phonemic 
analysis, poor letter knowledge, and good (i.e., quick) naming speed for letters. 

Finally, we tested the hypothesis implicitly put forth by Adams (1990), namely that not 
only kindergarten letter knowledge is important for grade 1 word recognition but also the 
combination of kindergarten letter knowledge and phonemic awareness which significantly 
predicts later word recognition. This was done by adding the following interaction terms to 
the regression model: letter knowledge * phonemic synthesis; letter knowledge * phonemic 
analysis; and letter knowledge * phonemic synthesis * phonemic analysis.

4.3 Results

In Table 2, the results of the simple regression analysis are summarized. The three back-
ground variables: gender, age and ethnicity did not have an effect on word recognition. The 
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 Mean Median Variance Skewness Kurtosis Min Max

Phonemic Synthesis 12.07 12.50 29.71 -.59* -.37* 0 20

Phonemic Analysis 32.43 35.00 69.70 -1.60* 2.38* 0 40

Letter Knowledge 12.24 13.00 38.51 -.21*  -1.31* 0 21

Naming Speed Digits 44.76 41.80 194.81 .87* .75* 18.18 96.78

Naming Speed Letters 59.21 48.40 1.907.38 5.61* 46.89* 18.00 473.72

Word Recognition 39.52 38.00 383.64 .80* .24* 9 99

* p<.05

Table 1: Univariate statistics for predictor and outcome variables used in regression analysis.



other predictor variables all had significant effects on word recognition with a considerable 
amount of the variance in word recognition accounted for by naming speed digits and 
naming speed letters in particular. 

The hierarchical regression analysis was conducted next with the addition of dummy 
class variables and the interaction terms for the predictor variables of letter knowledge, 
phonemic synthesis and phonemic analysis (see Table 3).

The R2 changes show phonemic synthesis, phonemic analysis, letter knowledge and the 
naming speed tests to all make significant contributions to the prediction of word recog-
nition. 

In the final model, all predictors explain 53% of the variance in word recognition. However, 
not all variables showed a significant direct effect. In model 6 after the introduction of 
naming speed digits and naming speed letters, the effects of letter knowledge and naming 
speed digits remain significant. 
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 Intercept Effect R R2

Gender 38.48* 2.02* 0.05 0.00

Age 27.14* 0.16* 0.04 0.00

Ethnicity 39.19* 0.54* 0.01 0.00

Phonemic Synthesis 20.99* 1.54* 0.43 0.18

Phonemic Analysisa 28.64* 16.55* 0.40 0.16

Letter Knowledgea 30.35* 17.37* 0.44 0.20

Naming Speed Digits 77.86* -0.86* 0.61 0.37

Naming Speed Lettersa 45.65* -19.49* 0.46 0.22

* p<.05

a These variables are not the original variables, but the dummy variables we created.

 Table 2: Simple regression results with word recognition as the dependent variable.
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Model 1 2 3 4 5 6

(Constant) 42.44* 37.45* 24.64* 30.01* 33.39* 76.56*

Class 1 5.40* 5.32* 4.53* 4.99* 5.32* 7.99*

Class 2 -2.80* -1.18* 1.32* 1.29* .41* 3.49*

Class 3 -11.88* -11.72* -9.32* -11.36* -11.02* -7.77*

Class 4 -3.15* -1.44* 2.08* 3.63* 2.75* 3.51*

Class 5 -.68* .99* -.43* -.17* -.62* -.28*

Class 6 -1.28* 1.42* 1.77* 3.79* 3.51* 3.38*

Class 7 -10.28* -10.12* -7.32* -6.84* -7.46* -1.53*

Class 8 -1.84* -2.06* -.46* 1.09* .81* 4.61*

Boy  2.70* 3.21* 4.40* 3.76* 3.96*

Age  .02* -.08* -.16* -.17* -.31*

Dutch  1.86* 2.4* 2.83* 2.32* 1.15*

Phonemic synthesis   .82* .54* .28* .26*

Phonemic analysis   13.35* 8.33* 8.90* 3.94*

Letter knowledge    12.69* 11.64* 7.04*

Letter knowledge*     .86* .23*
Phonemic synthesis     

Letter knowledge*     4.20* 7.33*
Phonemic analysis     

Letter knowledge*     1.81* .72*
Phonemic synthesis*
Phonemic analysis     

Naming speed digits      -.59*

Naming speed letters      -4.48*

R2 .08* .08* .29* .36 .38* .53*

R2 change  0.05* .21* .07* .02* .16*

* p<.05

Table 3: Hierarchical regression estimates with word recognition as outcome variable.



4.4 Conclusions and Discussion 

4.4.1 Conclusions

The main purpose of this study was to examine the predictive value of kindergarten tests 
for word recognition after the first half of grade 1. In line with suggestions from the litera-
ture (e.g. Verhagen, Aarnoutse, & van Leeuwe, 2006, 2008) we analyzed the effects of the 
following kindergarten tests: phonemic awareness,  letter knowledge and naming speed 
We found that all kindergarten tests to be significant predictors of word recognition in 
our separate  regression analyses.  The results of the subsequent hierarchical regression 
analysis, that included all predictors, showed that letter knowledge and naming speed 
digits are statistically significant predictors of word recognition. The other predictors: 
phonemic awareness, naming speed letters, letter knowledge * phonemic synthesis,  letter 
knowledge * phonemic analysis,  and letter knowledge * phonemic synthesis * phonemic 
analysis were not statistically significant. 

4.4.2 Discussion

In a separate regression analysis used in our study we found that kindergarten phonemic 
awareness, letter knowledge and naming speed are significant predictors of word recog-
nition. These results correspond with several Dutch studies of children’s early word 
recognition (e.g. Aarnoutse, van Leeuwe, & Verhoeven, 2000, 2005; Verhagen, Aarnoutse, 
& van Leeuwe, 2006, 2008).  However, a hierarchical regression analysis, in which we also 
added the interaction terms showed that only letter knowledge and naming speed for digits 
effect children’s later word recognition. The other predictors were found not to be statis-
tically significant. Apparently, phonemic awareness and naming speed letters are related 
to word recognition, which we found in the separate regression analyses. However, these 
kindergarten tests have no direct effect on word recognition. In addition, we could find no 
evidence for what Adams (1990) claims, namely that letter knowledge alone (i.e., the isolated 
learning of graphemes in kindergarten) will not predict children’s later word recognition, 
while the combination of letter knowledge with phonological skills (letter knowledge * pho-
nemic synthesis; letter knowledge * phonemic analysis; and letter knowledge * phonemic 
synthesis * phonemic analysis) does.  The results of our study, however, showed that letter 
knowledge alone (without the combination with phonological skills) is an important predictor 
of word recognition.

According to Bond and Dijkstra (1997), Bowey (2005), Ehri and Sweet (1991), Ehri and Wilce 
(1987), and de Jong and van der Leij (1999), letter knowledge influences word recognition 
because letter knowledge reflects recognition of the connections between graphemes 
and their corresponding phonemes (i.e., the link between written and spoken language). 
Recognition of the grapheme-phoneme link is an important step in the process of converting 
a sequence of letters into a series of sounds for the identification (i.e., reading) of a word. 
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The explanation for why naming speed is found to be such a strong predictor of word 
recognition presumably lies in the common factor: speed. In both the test used to assess 
naming speed letters and the test used to assess naming speed digits, the pupils are asked 
to respond as quickly as possible. However, after introduction of letter knowledge into our 
regression model, the effect of naming speed for letters became nonsignificant. We suspect 
that this is due to the overlap between the letter knowledge test and naming speed letters 
test: In both tests, the children must call upon their letter knowledge to name the presented 
letters.

On the basis of the present findings, we strongly recommend the measurement of children’s 
letter knowledge and naming speed digits at the end of the kindergarten period. Such 
information allows us to detect stagnation in the development of children’s early word 
recognition skills and therefore initiate early interventions to prevent further stagnation. 
Exactly how remedial instruction for pupils who fall behind on letter recognition and/or 
naming speed can improve their skill and facilitate their later word recognition should be 
examined in future research.
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Chapter 5 
 

Convergent or divergent development of word recognition 
in beginning reading?4

 4Snel, M.J., Aarnoutse, C.A.J., Terwel, J.,  & van der Veld, W.M. (submitted). 
Convergent or divergent development of word recognition in beginning reading?
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Abstract

In this study we analyzed the development of beginning reading. We have measured word 
recognition of 178 children 4 times during grade 1. Our research questions were: How does 
word recognition in general develop during grade 1? How does word recognition develop 
during grade 1, for pupils initially classified as poor and non-poor readers? And are pupils 
tied to one category, i.e. poor reader or non-poor reader, during grade 1? 

The results of this study showed that the development of word recognition in grade 1 is 
roughly linear and that poor and non-poor readers show a parallel development of word 
recognition. In addition, pupils are not tied to the classification made at the beginning of 
grade 1. About 40% of the poor readers in November manage to become non-poor readers 
in May, and about 10% of the non-poor readers in November become poor readers in May. 
Therefore, it is very important that in grade 1 word recognition skills are measured fre-
quently in order to adapt the amount and type of reading instruction to the pupils reading 
skills.

5.1 Introduction 

Teaching children to read is a complex task. The purpose of beginning reading instruction 
is to help children master the many challenges of the written word, including knowledge 
of the alphabetic system, the ability to decode new words, a vocabulary that allows words 
to be read at sight, and the ability to construct, integrate and remember the meanings of 
words in text. The purpose of this study was to determine the development of first grade 
pupils with regard to an important aspect of beginning reading, namely word recognition. 
Word recognition is the process of converting a sequence of letters into sounds for the 
identification of a word. This decoding process can initially be quite slow. As words are 
encountered more and more frequently, word recognition becomes more automatic and 
thereby faster. Specific patterns of letters, morphemes, and words get directly linked to 
their representations in the mental lexicon (Coltheart, 1978). As a result, the initially 
arduous process of word recognition gives way to smooth reading and comprehension.

5.1.1 Beginning reading instruction

Beginning reading instruction in the Netherlands starts in grade 1, around the age of six 
years. In the first half of grade 1 all of the regular grapheme-phoneme correspondences 
are taught. The instructions are focused on the reading of monosyllabic words of the 
type Consonant Vowel (CV), Vowel Consonant (VC) and Consonant Vowel Consonant (CVC) 
(Verhoeven & Aarnoutse, 1999). The second half of grade 1 is focused on the automatization 
of word recognition skills. During this period, the pupils are taught via repeated practice to 
recognise words more directly in memory and as a result reading becomes faster and more 
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fluent (Gentry, 2006). At the end of grade 1, pupils can read phonologically regular words of 
the type CCVC, CVCC and CCVCC; they can read short words with different spelling patterns 
and also polysyllabic words; they can call upon a wide variety of word-identification tech-
niques and they can automatically recognize many words (Verhoeven & Aarnoutse, 1999). 

5.1.2 Beginning reading programme Learning to read safely

Primary school teachers can call upon different programmes to teach reading. The most 
frequently used programme for beginning reading instruction in the Netherlands is 
Learning to read Safely (Mommers, Verhoeven, Koekebacker, van der Linden, Stegeman, 
& Warnaar, 2003). This programme is largely based on phonics, but emphasizes the entire 
language experience. During the first half of grade 1, the focus of this programme is the 
three steps in ‘the fundamental reading operation’: 1) linking graphemes to phonemes 
in the direction of reading and thus from left to right, which requires the visual analysis 
of graphemes, linking them to phonemes, and remembering phonemes in sequence; 2) 
auditory synthesis or the merging of phonemes; and 3) assignment of meaning. After this, 
during the second half of grade 1, more complex and varied texts are offered and thereby 
increase the pupils reading fluently. 

In the Learning to Read Safely programme a distinction is made between readers, average 
readers, and poor readers, based on the pupil’s reading skills. Each group is given different 
activities adapted to their own reading level, next to the common activities for all groups. 
Pupils who are able to read a simple book at the beginning of the year are classified as 
readers. They are given extra difficult activities that stimulate reading comprehension. 
Pupils who are able to follow the instructions without serious problems are classified as 
average readers. They are only participating in the common reading activities. Pupils who 
have serious problems with reading are classified as poor readers. They are receiving 
additional guidance of the teacher. The aim of the differentiation is to adapt the instructions 
to the reading skills in order to keep all pupils motivated and to minimize the number of 
pupils who fall behind. 

5.1.3 Differences in reading development

The performance of poor versus non-poor readers has been studied for decades (e.g. 
Aarnoutse, Mommers, Smits, & Van Leeuwe, 1986; Jacobson, 1999; Leppänen, Niemi, 
Aunola, & Nurmi, 2004). The development of poor versus non-poor readers can theore-
tically be divergent, convergent, or parallel. These developmental trajectories should be 
interpreted under the condition that poor readers start at a lower level than non-poor 
readers. When non-poor readers improve their reading skills at faster pace than poor 
readers do, the development is divergent. This type of development process has been called 
the Matthew effect (Merton, 1968), also known as the rich getting richer and the poor get-
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ting poorer. Bast and Reitsma (1998) found evidence for a Matthew effect. Morgan, Farkas 
and Hibel (2008) found evidence for a one-sided Matthew effect where the poor became 
poorer. The opposite is when poor readers improve their reading skills at a faster pace 
than non-poor readers do; in that case the development is convergent. Parrila, Aunola, 
Leskinen, Nurmi and Kirby (2005), and Aarnoutse, van Leeuwe, Voeten and Oud (2001) 
found support for a convergent development. Finally, when poor and non-poor readers 
develop at the same pace, then the development is parallel. Verhoeven and van Leeuwe 
(2003) and Aarnoutse and van Leeuwe (2000) found support for a parallel development. The 
common theme in all these studies is that they deal with the development across several 
grades. In contrast, we will study the development of poor and non-poor readers in grade 1. 

The idea of a common instruction program together with an instruction program adapted 
for readers, average readers, and poor readers, is to minimize the number of pupils who 
fall behind and to keep all pupils motivated. The assignment of pupils to a specific category 
is very important for the individual pupil, because it will determine the amount and type 
of reading instruction. In the Learning to Read Safely programme the teacher decides to 
which category a pupil is assigned. At the beginning of the year, this decision is largely 
based on the performance on kindergarten tests and the readings skills. Juel (1988) and 
Smith (1997) found support for the stability of early classification. This finding paints a 
rather grim outlook for poor readers, as they have little chance on becoming a non-poor 
reader. However, not all scholars share this perspective. In a study covering 6 grades of 
primary school, Phillips, Norris, Osmond and Maynard, (2002) found that reading categories 
are more porous than might be concluded from other evidence (Juel, 1988; Smith, 1997). 
Lohman and Korb (2006) discuss several reasons why pupils are likely to be incorrectly 
classified, e.g. due to measurement errors, differential growth rates, and changes in the 
norming population. 

5.1.4 Research questions

Reading development is commonly studied across several grades. We are, however, 
interested in the development of early reading, i.e. reading development in grade 1. During 
the first half of grade 1 reading instruction focuses on learning to decode words and to read 
short sentences, while in the second half of grade 1 the focus is on learning to read more 
complex words and on automatization of reading. Our first research question therefore is: 
How does word recognition develop during grade 1? Our second research question is: How 
does word recognition develop during grade 1, for pupils initially classified as poor and 
non-poor readers? There exists a controversy about the stability of the classification. Some 
scholars believe that pupils who are classified as poor readers always remain poor readers, 
or at least always belong to the lower percentiles of reading skills. Other scholars contra-
dict this idea. Therefore, our third research question is: Are pupils tied to one category, i.e. 
poor readers or non-poor readers, during grade 1?
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5.2 Methods

5.2.1 Participants

Our participants were 178 pupils from 8 Catholic schools located near the city of Utrecht in 
the Netherlands. The average age of the pupils at the start of grade 1 (August) was 6 years 
and 6 months (SD = 5.1 months). The sample consisted of 51% boys and 39% pupils from 
minority groups, mostly Turkish or Moroccan. The schools in our sample were asked to 
participate by college pupils who were doing their internships at those schools. All schools 
adopted the Learning to read safely programme (Mommers et al., 2003).

5.2.2 Measures

To study the development of the pupil’s word recognition skills, we measured the speed 
of word recognition (WR). This is a measure of the pupil’s ability to decode printed words 
(Aarnoutse & Kapinga, 2007). The pupil is presented a card with a list of 100 words of 
increasing difficulty. The unrelated words range from single syllable words to multi-syllabic 
words. The child is asked to read the words aloud as quickly and accurately as he or she can 
but without pressure. The test score is the number of words read correctly in 90 seconds. 
The test-retest correlation is .86 (Aarnoutse & Kapinga, 2007).

5.2.3 Procedure

We administered word recognition (WR) tests 4 times (November, January, March and 
May) in grade 1. The college pupils administered the WR-tests as part of their internship. 
They received special training sessions on how to administer these WR-tests. All WR-tests 
were administered with individual pupils in a separate and quiet room. All tests were done 
simultaneously (in the same week) on all 8 schools.   

5.2.4 Data analyses

The data were analyzed in IBM statistics version 20. We used Repeated Measures ANOVA to 
analyse the development of word recognition of all pupils (N=178), as well as the development 
of poor readers versus non-poor readers. Pupils were classified as poor or non-poor 
readers using the WR-test of November. For the classification we used the percentile 
distribution in the manual (Aarnoutse & Kapinga, 2007). We choose the 20th percentile to 
create the groups of poor and non-poor readers. According to the manual the cut-off score 
for the November test is 15 words. Applying this cut-off score to our sample resulted in 
18.5% poor readers (n=33) and 81.5% non-poor readers (n=145). 
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In order to analyse whether pupils are tied to one category during grade 1, we compared 
the classification in November with the classifications in January, March and May. Any dis-
agreement in the consecutive classifications indicates that pupils are not tied to their clas-
sification, and thus indicates a classification error at January, March, or May compared to 
November. The classifications of January, March, or May are also based on a cut-off at the 
20th percentile according to the manual; however, because pupils improve over time the 
actual cut-off scores will be higher. According to the manual, the cut-off score in January is 
23 words, in March it is 35 words, and in May it is 44 words. If we apply these cut-off scores 
to our sample it results in 24.7% poor readers (n=44) in January, in 15.2% poor readers 
(n=27) in March, and in 19.1% poor readers (n=34) in May.

5.3 Results

Table 1 shows the univariate statistics of the WR tests for all pupils, as well as for the 
poor and non-poor readers. The average scores of the WR tests increase over time, for all 
pupils as well as for poor and non-poor readers. The biggest improvement occurs between 
January and March. 

Figure 1 shows that the development of Word Recognition for all pupils (n=178) is approxi-
mately linear during grade 1. After each WR test (approximately 8 weeks in between), the 
scores  increase roughly 10 words. A repeated measures ANOVA was performed to test 
whether there is a significant improvement over time. Mauchly’s test indicated that the 
assumption of sphericity had been violated, CHI2(5)=197.02, p = .00, therefore degrees of 
freedom were corrected using the Greenhouse-Geisser estimates of sphericity (epsilon 
= .58). The results show that time has a significant effect on the WR test scores, F(1.74, 
308.33) = 733.16, p = .00. We tested the significance of the improvement between successive 
measures using the contrast: repeated. The difference between November and January 
was significant (F(1, 177) = 308.73, p = .00), the difference between January and March was 

ch5

84

 

 All pupils  Poor readers Non-poor readers
 (n=178)  (n=33)  (n=145) 

WR1 (November) 28.03 (16.89) 11.70 (2.35) 31.75 (16.57)

WR2 (January) 39.52 (19.59) 19.15 (6.27) 44.15 (18.60)

WR3 (March) 54.51 (19.75) 31.30 (10.29) 59.79 (17.45)

WR4 (May) 63.65 (20.70) 40.70 (16.32) 68.87 (17.86)

Table 1: Univariate statistics (mean (SD)) of the WR tests.
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Figure 1: Development of word recognition for all pupils



significant (F(1, 177) = 587.89, p = .00), and the difference between March and May was also 
significant (F(1, 177) = 249.37, p = .00).

Figure 2 shows that the development of Word Recognition for poor (n=33) and non-poor 
readers (n=145) is also approximately linear. After each WR test the number of words read 
in 90 seconds increases about 10 words. We performed a repeated measures ANOVA with 
poor/non-poor as a between groups factor, to test whether the development of poor and 
non-poor readers is convergent, divergent, or parallel. If the effect of time is moderated by 
poor/non-poor, then the development is either convergent or divergent. The factor poor/
non-poor was created from the score on WR1, therefore the variable WR1 is not included in 
the analysis. Mauchly’s test indicated that the assumption of sphericity had been violated, 
CHI2(5)=88.73, p = .00, therefore degrees of freedom were corrected using the Greenhouse-
Geisser estimates of sphericity (epsilon = .72). The results show that time has a significant 
effect on the WR test scores, F(1.43, 251.84) = 315.88, p = .00. Furthermore, the effect of 
time is not moderated by poor/non-poor, F( 1.43, 251.84) = 2.16, p = .13. This implies that 
the development is the same for poor and non-poor readers. 
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In the previous analyses pupils were tied to their classification during grade 1. In order to 
test whether they are tied, we have analyzed the transitions (over time) from poor to non-
poor and the other way around. We created additional classifications for January, March, 
and May that indicate whether a pupil is a poor or a non-poor reader at that moment. The 
cut-off scores mentioned in the ‘data analysis’ section were used to determine who’s a 
poor reader and who’s not. Table 2 shows the transitions of poor to non-poor and of non-
poor to poor between November and January, between November and March, and between 
November and May. If pupils would be tied to their classification, all off-diagonal cells would 
be empty. However, these off-diagonal cells are not empty indicating that pupils are not 
tied to their classification during the year. That is classification errors are made when the 
November classification is used in January, March, and May. It is possible to compute the 
percentage of classification errors by dividing the number of ‘incorrectly’ classified pupils 
by the total number of pupils. This results in 15.2% classification errors between WR1 and 
WR2, 11.2% between WR1 and WR3, and 16.3% between WR1 and WR4. We used the CHI2 
test to test whether the observed frequencies deviate from the expected frequencies under 
the condition that no classification errors are made. However, because that would result 
in zero frequencies for the off-diagonal cells – resulting in a division by zero - we used an 
expected frequency of 1 for those cells. It follows that the number of classification errors 
from November to January is significant (CHI2(1) = 377.43, p < 00), from November to March 
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 January  March  May

November Poor Non-poor Poor Non-poor Poor Non-poor

Poor (n=33) 75.8% 24.2% 60.6% 39.4% 57.6% 42.4%

Non-poor (n=145) 13.1% 86.9% 4.8% 95.2% 10.3% 89.7%

Table 2: Transition of poor and non-poor readers from November to May. 



is also significant (CHI2(1) = 185.46, p < .00), and from November to May is also significant 
(CHI2(1) = 372.49, p < .00).

5.4 Conclusions and Discussion

5.4.1 Conclusions

The development of word recognition in grade 1 is roughly linear. At average, pupils almost 
read twice as fast in May compared to November. This is quite a remarkable improvement. 

We studied the development of word recognition for poor and non-poor readers. Pupils 
were classified as a poor reader when their score on word recognition was 15 or lower in 
November; other pupils were classified as non-poor readers. This cut-off value was taken 
from the manual (Aarnoutse & Kapinga, 2007) of the Word Recognition test and represented 
the 20th percentile. The results indicated that poor and non-poor readers develop at the 
same pace from January to May. We, therefore, conclude that poor and non-poor readers 
show a parallel development of word recognition. By definition, poor readers start at a 
lower level than non-poor readers. This paints a rather grim outlook for poor readers; they 
appear to be tied. 

We studied whether pupils are indeed tied to their classification by inspecting the tran-
sitions between the November classification and successive classifications in January, 
March, and May. Based on the November classification 15.2% of the pupils are classified 
incorrectly in January, 11.2% are classified incorrectly in March, and 16.3% are classified 
incorrectly in May. This leads us to the conclusion that pupils are not tied to the clas-
sification made at the beginning of grade 1, i.e. after 10, weeks. About 40% of the poor 
readers in November manage to become non-poor readers in May, and about 10% of the 
non-poor readers in November become poor readers in May. The number of poor readers 
that become non-poor readers and the number of non-poor readers that become poor 
readers actually cancel each other out.
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5.4.2 Discussion

There are many studies on the development of word recognition during primary school 
(e.g. Aarnoutse, Mommers, Smits, & van Leeuwe, 1986; Morgan, Farkas, & Hibel, 2008). 
To our knowledge our research is unique in that we study the development of reading in 
grade 1. At the beginning of grade 1, most pupils start with knowledge of the alphabet, but 
are not able to read.  Our results show that after about 10 weeks, the average pupil reads 
almost 30 words in 90 seconds and 24 weeks later they read at average twice as fast. This 
is a remarkable achievement by both pupils and teachers. However, we all know that the 
average pupil does not exist and that pupils develop differently. 

In our study we made a distinction between poor readers and non-poor readers. Poor 
readers can read at average almost 12 words in November (after about 10 weeks). Non-poor 
readers already read approximately 3 times as fast in the same period, almost 32 words. 
Despite this big difference, poor and non-poor readers develop at the same pace between 
January and May. The causes for this parallel development are, however, unclear. Given the 
large difference in reading skills in November it is odd that the difference doesn’t increase 
more after November. One of the causes might be the instruction programme Learning 
to Read Safely that is used in the schools in our study. Teachers are trained to adapt their 
instruction to individual differences, with a special attention to poor readers. This extra 
attention might prevent the poor readers from further falling behind, although it could also 
result in poor readers to catch up with the non-poor readers. At the same time, the readers 
in the non-poor readers category are given extra difficult activities that should stimulate 
reading comprehension. This could potentially speed up reading development for the (non-
poor) readers. This extra practice might result in accelerated development of word recogni-
tion of the (non-poor) readers. It seems that the sum of these processes results in a parallel 
development of word recognition between January and May for poor and non-poor readers. 

In a study covering 6 grades of primary school, Phillips et al. (2002) found that reading 
categories are more porous than might be concluded from other evidence (Juel, 1988; 
Smith, 1997). We have found support for this finding, because we observed significant clas-
sification errors, i.e. pupils classified as poor readers in November have a large chance of 
becoming non-poor readers during the remainder of grade 1, while non-poor readers have 
a small chance of becoming poor readers in the same period. Lohman and Korb (2006) dis-
cuss several reasons for these classification errors. First there is the possibility that pupils 
develop their reading skills at a different pace, which among others could be attributed to 
the specific instructions that are part of the Learning to Read Safely programme, without 
ignoring the innate differences that exist between pupils. Another explanation that is often 
mentioned in the context of classification is regression towards the mean (Campbell & 
Stanley, 1963; Furby, 1973). This process refers to the effect of measurement error, or 
unreliability, in the word recognition scores. As a result one can expect that some pupils 
are incorrectly classified as poor readers, while they should have been classified as non-
poor readers, and vice versa.
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5.4.3 Limitations

The results of this study are that poor and non-poor readers in grade 1 develop at the same 
pace between January and May. This result is in agreement with the findings of Verhoeven 
and van Leeuwe (2003) and Aarnoutse and van Leeuwe (2000). Nevertheless, this result 
does not exclude the possibility that during the remainder of primary school there is a con-
vergent development (Parrila, et al., 2005; Aarnoutse, et al. 2001), or a divergent develop-
ment (Bast & Reitsma, 1998; Morgan, et al., 2008). 

This study would have benefited from an early measure of word recognition, e.g. in the first 
week of grade 1. We could have used that early measure to classify pupils as poor or non-
poor readers. This would enable us to study the development of poor and non-poor readers 
in grade 1 using 4 measures instead of 3. With the current measures we can only cover the 
development of poor and non-poor readers in the second half of grade 1. There is, however, 
a practical difficulty in using a WR-test at the very beginning of grade one, only very little 
pupils are able to read a few words at the beginning of grade 1. As a result, we would end 
up with a large group of pupils who are poor readers. Unfortunately, we cannot tell exactly 
what the results of a very early measure of word recognition would be, because we don’t 
have one. We suggest including such a measure in a future study.    

5.4.4 Practical implications

Our results indicated that pupils are not tied to the classification (poor/non-poor) made 
after about 10 weeks (November) in grade 1. We showed that at the end of grade 1, more 
than 40% of the poor readers have become non-poor readers, and more than 10% of the 
non-poor readers have become poor readers. A fair amount of pupils are crossing the 
boundaries from poor to non-poor readers and vice versa. When the teacher sticks to the 
initial classification during grade 1 this system doesn’t work, because some pupils are 
not receiving the attention they deserve. In order to overcome this issue, it is important to 
measure word recognition skills frequently and to take appropriate action on the outcome. 
In the Netherlands, many schools are already adopting this idea. These schools write an 
action plan for a class every three months. This action plan is among other things based 
on observations in the classroom and tests that measure readings skills. Based on these 
observations and reading skill tests each pupil is classified as either an: excellent reader, 
average reader, or a poor reader. In the action plan goals are formulated for each group 
and also how to achieve those goals. At the end of every three-month period the achieve-
ments are evaluated and pupils are classified again as an excellent reader, average reader, 
or a poor reader. In addition, new goals are set. This way of repeatedly evaluating achieve-
ments and repeated adaptation of action plans prevents classifications errors, and thus to 
prevent that pupils receive instructions that are not adapted to individual differences. 
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Chapter 6 
 

General Conclusions and Discussion
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6.1 Introduction

In this study, which is concerned with the development of word recognition, the following 
overarching question was formulated: How does the word recognition of primary school 
pupils develop during the first grade with a Direct Instruction approach and with a Guided 
Co-Construction approach and what factors appear to influence the development of the 
children’s word recognition? This overarching question encompassed the  following three 
research questions: 1) Which instructional approach (DI or GCC) more effectively stimu-
lates the development of word recognition in grade 1? 2) Which kindergarten pre-literacy 
skills appear to be important for the development of children’s word recognition? 3) How 
does the word recognition of first grade pupils develop? To answer these questions we have 
examined the development of word recognition of 178 first grade pupils (in the ages of 6 and 
7-year old), in a longitudinal study. 

The following sections presents our answers to the research questions, their limitations, 
their implications for practice and finally, suggestions for further research.

6.2 Guided Co-Construction versus Direct Instruction

The focus of the first study (Chapter 2) was on the effect of two instructional approaches 
on the development of word recognition in grade 1: Direct Instruction (DI) and the Guided 
Co-Construction  (GCC). For this study a field experiment with a pre-test/post-test control 
group design was undertaken. Two variants of the reading programme Learning to Read 
Safely were implemented among two different groups of pupils: a variant with a pre-
dominantly DI approach (i.e., the control group) and a variant with a more GCC approach 
(i.e., the experimental group). Our more specific question was: Is it better for beginning 
reading instruction to provide pupils with letter-sound relations and ready-made words 
(i.e., DI) or scaffold pupil learning by helping them analyze and generate their own 
letter-sound relations and words in cooperation with both peers and teachers (i.e., GCC)? 
In addition to this, it was also asked if pupils from minority versus majority socio-cultural 
backgrounds might benefit differentially from the two instructional approaches.

Based on a series of research projects (Terwel, van Oers, Van Dijk, & van Den Eeden, 2009; 
van Dijk, van Oers, & Terwel, 2003) it was hypothesized that the word recognition skills of 
first grade children who received GCC would exceed the word recognition skills of first 
grade children who received DI. It was further hypothesized that minority pupils could 
benefit more - than majority pupils - from direct instruction (DI).There are some indica-
tions from literature that differences in home education play a major role in the differences 
observed among the pupils from different socio-cultural backgrounds (Leseman & de Jong, 
1998). 

The results of an overall analysis of the development of word recognition over time (i.e., 
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throughout the whole first grade) showed the pupils  in the experimental group to outper-
form those in the control group. However, the better performance by the experimental 
group attenuated over time with better performance by the control group on the last 
measurement occasion. Majority pupils benefitted more from GCC but minority pupils 
more from DI. Minority pupils in the control group showed greatest progress.  
 

6.3 Implementation

In order to substantiate the insights provided by the field experiment into the effectiveness 
of the different instructional approaches, the outcomes should be seen in the light of  the 
question to what extent  the instructional approaches were implemented in classroom 
practices. Therefore, in the second study (Chapter 3), the quality of the implementation 
of the two instructional approaches (DI and GCC) was assessed. The research question 
of this study was, whether the Direct Instruction and Guided Co-Construction approaches 
were implemented as intended. That is, did the activities of the pupils and teachers in the 
DI group show more characteristics of DI than the activities of the pupils and teachers in 
the GCC group? And conversely, did the activities of the pupils and teachers in the GCC 
group show more GCC characteristics than the activities of the pupils and teachers in the 
DI Group? 

To answer these questions, we carefully described the implementation, collected sys-
tematic time-sampled observational data from the DI and GCC groups, and compared the 
degree of implementation for the two groups. The sums of the observations of teacher 
and pupil activities in the DI and GCC conditions were calculated and found to differ as 
expected. These qualitative and quantitative differences showed the implementation of the 
two instructional approaches to clearly differ in terms of actual classroom practice. Both 
the teacher and pupil activities reflect the differences which we expected to see for a Direct 
Instruction versus Guided Co-Construction approach to beginning reading instruction. 

6.4 Predictors of word recognition

In Chapter 4 we were interested in the question what prerequisites influence the children’s 
word recognition development? This third study was undertaken to see if children’s word 
recognition could be predicted. The research question of this study was: Is there an effect 
of phonemic awareness, letter knowledge, and naming speed in kindergarten on word 
recognition after six month of reading instruction in grade1? 

The results of this study showed that all of the kindergarten tests play a role in the speed of 
later word recognition. When these variables were subsequently entered into a hierarchical 
regression analysis and the nested nature of the cases controlled for by adding classes 
as fixed effects, the resulting model explained 53% of the variance in word recognition. 
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Letter knowledge and naming speed for digits exerted significant direct effects. In order, 
to quickly detect stagnation in the development of children’s word recognition skills, it is 
thus recommend to measure letter knowledge, and naming speed for digits at the end of 
the kindergarten period. Such information enables us to to identify young children at risk 
for reading problems.

6.5 Development of word recognition

Finally in Chapter 5, we were interested in the development of word recognition of the 
group as a whole and two different sub-groups of readers namely: poor and non-poor 
readers. We asked ourselves the following three questions: How does word recognition 
develop during grade 1? How does word recognition develop during grade 1, for pupils 
initially classified as poor and non-poor readers? And are pupils tied to one category, i.e. 
poor reader or non-poor reader, during grade 1? 

The results of this study showed that the development of word recognition in grade 1 is 
roughly linear and that poor and non-poor readers show a parallel development of word 
recognition. In addition, pupils are not tied to the classification made at the beginning of 
grade 1. About 40% of the poor readers in November manage to become non-poor readers 
in May, and about 10% of the non-poor readers in November become poor readers in May. 

6.6 Limitations 

The present studies are limited in certain ways. The first limitation concerns the lack of a 
random assignment of the schools to the control and the experimental conditions. That’s 
why the research design became a quasi-experiment. 

A second limitation concerns the use of the reading programme Learning to Read Safely in 
both the control and the experimental group. Although, some adaptations in the curricu-
lum material were made, it should have been better to design a curriculum that is more in 
accordance with the instructional approach GCC. 

A third limitation concerns the implementation of the two instructional approaches: GCC 
and DI. While we worked to ensure implementation fidelity by using carefully developed 
manuals and giving the teachers a solid training on the particular instructional approach, 
it is still possible that the implementation could be improved with the involvement of the 
teachers in the design of the curriculum, the development of the instructional approach 
and the design of the exercises. Not only would the teachers have a better understanding 
of the approach and the accompanying materials in such a manner; they might also have 
a stronger commitment to using and thus implementing the instructional approach. In 
addition, preparatory practice on the use of the instructional approach with pupils might 
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also improve the implementation of the instructional approaches used in the present 
experiment. In other words, an innovation like GCC needs a long period of training and 
experience, otherwise teachers may fall back to their old patterns of teaching. 

A last limitation is that this study would have benefited from an early measure of word 
recognition, e.g. in the first week of grade 1. We could have used that early measure as 
a pre-test in the first study (see Chapter 2) and to classify pupils as poor or non-poor 
readers in the fourth study (see Chapter 5) There is, however, a practical difficulty in using 
a WR-test at the very beginning of grade one, only very little pupils are able to read a few 
words at the beginning of grade 1. In the first study we solved this problem by using the 
kindergarten tests: Phonemic Synthesis, Letter Knowledge, Naming Speed for Letters/
Digits and Phonemic Analysis as the pre-tests. All of these tests are known to measure 
important predictors of later word recognition (Aarnoutse, 2004; Aarnoutse, Van Leeuwe, 
& Verhoeven, 2000, 2005; Beernink, 2002; Verhagen, Aarnoutse, & Van Leeuwe, 2006, 
2008). T-tests performed under the assumption of unequal variances showed the DI-group 
versus GCC-group do not differ on any pre-reading skills. Which indicate that both groups 
where initially comparable. In fourth study we solved this problem by using the first Word 
Recognition test (November) to classify pupils as poor or non-poor readers. 

6.7 Implications for educational practice

A stagnation in the reading development for large groups of pupils seems not necessary, 
since research has shown that early reading ability has little or no relation with intelligence 
or social cultural background (Adams, 1990). However, many studies showed that about 
10% of the pupils can be identified as ‘functionally illiterate’ (Sijtstra, van der Schoot, & 
Hemker, 2002; Wentink & Verhoeven, 2001). The question is, how can children best be 
stimulated in their reading development and how can stagnation be prevented as much as 
possible? The results of this dissertation generate five important implications for practice:

1. In the first study, we determined which approach was most effective for beginning 
 reading, and whether pupils from minority versus majority socio-cultural back
 grounds might benefit differentially from different instructional approaches. The
 results of this study showed that GCC as a teaching-learning strategy is more effec-
 tive in the classroom than DI. However, this effect faded during the second half of
 first grade. In addition, an interaction effect was found. Majority pupils benefited
 more from a GCC approach, while minority pupils profited more from DI. Therefore,
 from the first study it can be recommended to apply GCC as a teaching-learning
 strategy for beginning reading during the first half of the year. However, during this
 period, special attention should be given to minority pupils. 

2. In the implementation study we carefully described the implementation of the DI 
 and GCC approaches and compared the degree of implementation for the two 
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 groups by systematic time-sampled observations of teachers and pupils activities 
 from the DI and GCC groups. The sums of these observations were calculated and 
 found to differ as expected. From this study it can be concluded that both instructio-
 nal approaches: DI and GCC have been shown to be feasible for teaching beginning 
 reading in real classroom settings.

3. The third study was undertaken to see if children’s word recognition could be predicted 
 with kindergarten tests. We examined the predictive value of phonemic awareness, 
 letter knowledge, and naming speed in kindergarten on word recognition after six 
 month of reading instruction. The results of a hierarchical regression analysis, 
 showed that all kindergarten pre-literacy skills explained 53% of the variance in 
 word recognition. Letter knowledge and naming speed for digits exerted significant 
 direct effects. In order, to quickly detect stagnation in the development of children’s 
 word recognition skills, it is recommend to measure letter knowledge, and naming 
 speed for digits at the end of the kindergarten period. Such information enables us 
 to initiate early interventions to prevent further stagnation.

 Both The Central Institute for test development (Centraal Instituut voor Toetsont-
 wikkeling: CITO) and Aarnoutse, Beernink and Verhagen (2008) developed a diag-
 nostic program for teachers, namely, ‘Language for pre-schoolers’ (Taal voor 
 kleuters) and ‘Tests for Early Literacy’ (Toetspakket voor Beginnende Geletterdheid). 
 ‘Language for pre-schoolers’ is a programme that consists of two tests. A test 
 for young pre-schoolers (pupils from 4 till 5 years old) and a test for older pre-
 schoolers (pupils from 5 till 6 years old). Both tests measure passive vocabulary 
 and critical listening. The test for older pre-schoolers also measures phonological 
 awareness, such as rhyme, phonemic analysis and phonemic synthesis and  scrip-
 ture orientation (general knowledge about books). The ‘Tests for Early Literacy” 
 entails tests for both young and older pre-schoolers. These tests measure naming 
 speed, phonological  awareness, letter knowledge and vocabulary. An important 
 added value of  ‘Tests for Early Literacy’ is the measuring of two important predic-
 tors of word recognition namely: naming speed and letter knowledge. 

4. The results of the last study showed that the word recognition scores of all the 
 pupils in grade 1 increase significantly. Apparently, the amount of instruction in 
 reading influences the speeding up of the reading skills within this grade. Therefore, 
 it is very important that there is sufficient time for beginning reading instruction. 
 Every day, there should be enough time for all children to practice reading and on 
 top of that additional time for poor readers.

5. In addition, the last study showed that children who were initially categorized as 
 poor readers do not necessarily stay poor readers and unfortunately, children who 
 were initially categorized as non-poor readers do not necessarily stay non-poor 
 readers. When the teacher sticks to the initial classification during grade 1 some 
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 pupils are not receiving the attention they deserve. In order to overcome this issue, 
 it is important to measure word recognition skills frequently (in grade 1 and the 
 subsequent grades) and to take appropriate action on the outcome. 

 In the Netherlands, many schools are already adopting this idea. These schools 
 write an action plan for a class every three months. This action plan is among other 
 things based on observations in the classroom and tests that measure readings 
 skills. Based on these observations and reading skill tests each pupil is classified 
 as either an: excellent reader, average reader, or a poor reader. In the action plan 
 goals are formulated for each group and also how to achieve those goals. At the end 
 of every three-month period the achievements are evaluated and pupils are classi-
 fied again as an excellent reader, average reader, or a poor reader. In addition, new 
 goals are set. This way of repeatedly evaluating achievements and repeated adapta-
 tion of action plans prevents classifications errors, and thus to prevent that pupils
 receive instructions that are not adapted to individual differences. 

In conclusion, in the first half of the year, GCC as a teaching-learning strategy for beginning 
reading is feasible and more effective in the classroom than Direct Instruction. In addition, 
an interaction effect was found; majority pupils benefited more from a GCC approach, while 
minority pupils profited more from Direct Instruction. Furthermore, the word recognition 
scores of the pupils in grade 1 increase significantly. Therefore, it is very important that 
there is sufficient instruction time for beginning reading. Finally, in beginning reading, early 
detecting of stagnations is possible and recommendable. Pupils at risk sometimes catch up 
while others stay behind. Therefore it is very important to measure word recognition skills 
frequently. Only in this way, it is possible to follow accurately the development of word 
recognition, making targeted intervention possible.

6.7 Suggestions for further research

In our study we have chosen to measure the scores of word recognition as effect of two 
instructional approaches: DI and GCC. However, there could be more or other effects of 
these instructional approaches? For example, for dependent variables can also be taken 
other aspects of beginning reading like: reading comprehension, vocabulary or reading 
motivation. Or factors of more social processes of co-operation such as listening to others, 
trying to understand the perspective of others and being empathic and responsive to each 
other’s needs (Ivey, 1994). Or with regard to specific verbal interactions that are related to 
learning such as giving explanations or providing elaborated help such as how to solve a 
problem or part of a problem (Webb, 1992). Therefore, for further research we recommend 
to measure not only the word recognition skills of children, but also the result of other 
important factors of reading and what can be called the processes of co-elaboration and 
co-construction. 

ch6

97



A second important issue that needs to be mentioned is that word recognition can be 
distinguished into: speed and accuracy. These are not the same. Dyslexic children, for 
example, may recognize words in slow but precise manner or, alternatively, in a fast but 
inaccurate manner (Verhagen, 2009). The speed of word recognition is typically measured 
by having the pupil read as many words as possible from a list of unrelated words within a 
brief period of time, such as 90 seconds. Word recognition accuracy is typically measured 
using a graded word list without time pressure. In order to differentiate between children, 
moreover, the list used to measure the accuracy of word recognition should contain much 
more difficult words than the list used to measure the speed of word recognition. In sum, 
tests of which measure the speed of word recognition and the accuracy of word recognition 
measure partly different constructs. To detect reading problems, it is have been better 
to measure both the speed and accuracy of word recognition. For further research we 
recommend to measure both constructs (speed and accuracy) in a longitudinal study of 
children learning to read in languages with relative consistent orthographies (i.e. English 
or Dutch). In our study, we have chosen to measure only the speed of word recognition. We 
have made this decision because of two reasons: firstly, when children in the Netherlands 
are learning to read, learning to decode words accuracy is typically not the basic problem. 
In Dutch orthography, the speed of word recognition is the main problem (Verhagen, 2009). 
Secondly, because of practical reasons we have limited the measurement of reading tests 
in grade 1, after all  in this grade the teachers already administer a lot of reading tests.

Finally, the four studies of this dissertation have been limited to the following two topics: 
(1) the development of children’s word recognition during grade 1 and (2) the most effective 
instruction to stimulate this development. However, in order to improve reading instruction 
and to improve the development of children’s word recognition further research is needed. 
Some interesting topics for future research could be: ‘prevention of reading problems’, 
‘reading motivation’, ‘effective reading programs’ and  ‘effective teacher skills’. 
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The importance of reading in our time is evident. Someone who does not master this skill 
cannot function properly in our modern society. One of the main tasks of primary education 
is therefore to teach children to read. The purpose of beginning reading instruction is to 
help children master the many challenges of the written word including knowledge of the 
alphabetic system, the ability to decode new words and the ability to determine, integrate 
and recall the meanings of written words within texts. 

This dissertation is concerned with  effective reading instruction and the development of 
early literacy. Early literacy is the phase of literacy occurring after emerging literacy and 
before advanced literacy. Early literacy encompasses the development of reading from 
the beginning of kindergarten through the end of grade 1, with two goals standing central: 
discovery of the alphabetic principle and increased speed of word recognition (Verhoeven & 
Aarnoutse, 1999). Word recognition can be defined as the process of converting a sequence 
of letters into sounds for the identification of a word (Coltheart, 1978). 

The development of beginning reading and especially word recognition has been widely 
studied both nationally and internationally. The following factors have been identified as 
important determinants of early word recognition: phonemic awareness; letter knowledge; 
rapid automatic naming of letters and digits  (Aarnoutse, van Leeuwe, Voeten, & Oud, 2001; 
Bowers & Swanson, 1991; Hansen & Bowey, 1994; Näslund & Schneider, 1996; National 
Early Literacy Panel, 2008; Verhoeven & van Leeuwe, 2003; Wagner & Torgesen, 1987). 
This information, however, does not provide us with an answer to the question of which 
instructional approach is most suited to stimulate the development of children’s early 
word recognition. Different instructional approaches can be expected to produce different 
results. And one of the major questions to be addressed  —  and the starting point for this 
dissertation  — is whether knowledge should be provided by teachers or generated by the 
learners themselves (Rosenshine, Meister, & Chapman, 1996). Effective instruction would 
seem to call for a third alternative to overcome this dilemma. This third alternative can be 
found in the guided co-construction of knowledge (Hardman, 2008; Mercer, 1995; Terwel, 
van Oers, van Dijk & van den Eeden, 2009; van Schaik, Terwel, & van Oers, 2014). Guided 
co-construction (GCC) as an instructional approach requires the following core elements: 
an explicit role for the teacher in whole-class instruction, pupil guidance  and the scaf-
folding of pupil learning;  cooperative learning on the part of pupils; and the construction 
of insight, skill and behaviour by pupils on the basis of their accumulated knowledge and 
experiences. 

In this dissertation, the effects of two instructional approaches on the development of 
young children’s word recognition were compared: a providing approach Direct Instruction 
(DI) versus an instructional approach which included a cooperative learning component 
(GCC). DI is a approach for teaching which utilizes carefully planned lessons designed 
around small learning increments. The instruction is highly structured and describes 
or even scripts classroom activities in considerable detail. DI has been shown to be an 
effective instructional approach for teaching children and particularly children at risk for 
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reading difficulties to read (Adams, 1990; Bus & van IJzendoorn, 1999; Chall, 1996; Ehri, 
Nunes, Stahl, & Willows, 2001; Hattie, 2008). However, in recent reviews and meta-analyses, 
Raudenbush (2009) and Slavin, Lake, Chambers, Cheung and Davis (2009) have found other 
instructional approaches which include a cooperative learning component to be particularly 
effective for the teaching of early word recognition. 

In light of the above, the overarching question for the studies presented in this dissertation 
became: How does the word recognition of primary school pupils develop during the first 
grade with a Direct Instruction approach and with a Guided Co-Construction approach and 
what factors appear to influence the development of the children’s word recognition? This 
overarching question encompassed the  following three research questions: 

1. Which instructional approach (DI or GCC) more effectively stimulates the develop-
 ment of word recognition in grade 1?
2. Which kindergarten pre-literacy skills appear to be important for the development 
 of children’s word recognition? 
3. How does the word recognition of first grade pupils develop? 

To answer these questions, the development of the word recognition of 178 first grade 
pupils was examined, in a longitudinal study. 

Guided Co-Construction versus Direct Instruction

In the first study (Chapter 2), we determined which form of instruction best stimulates 
the development of children’s early word recognition. A field experiment with a pre-test/
post-test control group design was undertaken. Two instructional variants of the reading 
programme Learning to Read Safely were implemented with separate groups of pupils: DI 
with the control group and GCC with the experimental group. Teacher training was provided 
on the different instructional approaches and special materials were developed and sup-
plied to facilitate either the DI or GCC.

The development of the 178 children’s word recognition throughout the course of grade 1 
was compared to determine which instructional approach was most effective. More spe-
cifically, it was asked: Is it better for beginning reading instruction to provide pupils with 
letter-sound relations and ready-made words (i.e., DI) or scaffold pupil learning by helping 
them analyze and generate their own letter-sound relations and words in cooperation with 
both peers and teachers (i.e., GCC)? In addition to this, it was also asked if pupils from 
minority versus majority socio-cultural backgrounds might benefit differentially from the 
two instructional approaches.

Drawing on the outcomes of an earlier series of studies (Terwel, van Oers, van Dijk, & van 
Den Eeden, 2009; van Dijk, van Oers, & Terwel, 2003) it was hypothesized that the word 
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recognition skills of first grade children who received GCC would exceed the word recog-
nition of those who received DI. It was further hypothesized that the pupils would benefit 
differently from the two instructional approaches: Minority pupils would benefit more from 
direct instruction (DI) but majority pupils more from GCC (Leseman & de Jong, 1998).

The results of a repeated measures analysis showed the pupils in the GCC group to out-
perform the pupils in the DI group. However, these results also showed the differences 
between the groups to gradually diminish during the course of grade 1 and the pupils in the 
DI group to almost catch up to the pupils in the GCC group by the end of the school year. 
In addition, a significant interaction between instructional condition and the socio-cultural 
background of the pupils was found: The majority pupils indeed benefitted more from GCC 
while the minority pupils benefitted more from DI. The minority pupils in the control group 
were found to show the most progress, and closer inspection of the development of the word 
recognition of the 109 majority pupils separately showed their performance differences 
between the conditions to be relatively constant throughout the year.

Implementation

In the second study (Chapter 3), the quality of the implementation of the two instruc-
tional approaches  — DI and GCC  — was assessed. The specific research question was 
whether the two instructional approaches were implemented as intended. That is, did 
the activities of the pupils and teachers in the DI group show more characteristics of DI 
than the activities of the pupils and teachers in the GCC group? And conversely, did the 
activities of the pupils and teachers in the GCC group show more GCC characteristics than 
the activities of the pupils and teachers in the DI Group? To answer the research question, 
we carefully described the implementation process for the two instructional; systematically 
collected time-sampled observational data from the DI and GCC groups; and compared the 
quality of implementation for the two groups. The sums of the systematic time-sampled 
observations for the pupil and teacher activities in the DI and GCC conditions were then 
calculated and found to differ as expected: The instructional approaches were implemented 
as intended.

Prediction of word recognition

The third study (Chapter 4) was undertaken to examine the prediction of the children’s 
word recognition. Among the cognitive prerequisites for learning to read (Adams, 1990; 
Verhagen, 2009) are phonemic awareness (Aarnoutse, 2004), letter knowledge as a basis 
for understanding the alphabetic principle (Bowey, 2005) and naming speed (Verhagen, 
2009). The specific research question in this third study was therefore: Is there an effect 
of phonemic awareness, letter knowledge and naming speed in kindergarten on children’s 
word recognition after six month of reading instruction in grade 1? 



The results showed all of the kindergarten pre-reading skills to indeed play a role in the 
children’s later speed of word recognition. When the background variables were subse-
quently entered into a hierarchical regression analysis and the nested nature of the cases 
controlled for with the addition of ‘classes’ as fixed effects, the resulting model explained 
53% of the variance in word recognition. Letter knowledge and naming speed for digits in 
kindergarten showed significant direct effects on the children’s word recognition, more-
over. 

In order, to quickly detect stagnation in the development of children’s word recognition 
skills, it is recommend to measure letter knowledge, and naming speed for digits at the 
end of the kindergarten period. Such information enables us to to identify young children 
at risk for reading problems

Development of word recognition

In the fourth and final study (Chapter 5), the development of the children’s word recognition 
during the course of first grade was examined. Children with different levels of ability can 
be expected to show different patterns of reading performance over time (e.g., Stanovich, 
1986; Williamson, Appelbaum, & Enpanchin, 1991). The specific research questions in this 
fourth study were as follows: How does word recognition develop during grade 1? How 
does word recognition develop during grade 1, for pupils initially classified as poor versus 
non-poor readers? And are pupils tied to one category, i.e. poor reader or non-poor reader, 
during grade 1? 

The results of this study showed the development of word recognition in grade 1 to be 
roughly linear and the poor and non-poor readers to show parallel patterns of development 
in their word recognition. Nevertheless, the pupils did not remain tied to their initial classi-
fication as a ‘poor’ or ‘non-poor’ reader at the beginning of grade 1: About 40% of the poor 
readers identified in November managed to become non-poor readers by May of the same 
school year while about 10% of the non-poor readers identified in November had become 
poor readers in May. 

Suggestions for future research

In this dissertation, word recognition was chosen as the most important variable for 
assessing the effects of alternative approaches to early reading instruction (i.e., DI versus 
GCC). Other variables  — such as vocabulary, reading comprehension and reading motiva-
tion  — should also be examined in future research. In addition, variables such as listening 
to others and trying to understand the perspectives of others might be examined as also 
relevant to assess the effects of DI and GCC (Ivey, 1994).
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The speed and accuracy of word recognition are commonly distinguished (Verhagen, 2009). 
In the studies presented in this  dissertation, only the speed of the children’s word recog-
nition was measured. This was done because speed of recognition has been found to be 
the main problem encountered by children having difficulties learning to read. In future 
research, both the speed and accuracy of children’s word recognition should nevertheless 
be examined as these are known to interact and relate differently over time (Verhagen, 
2009).

Finally, additional research is needed to improve reading instruction and further stimu-
late the development of children’s word recognition. Among the topics which should be 
addressed are the prevention of reading problems, the fostering of reading motivation, the 
implementation of particularly effective reading programmes and effective teacher skills.   

Implications for educational practice

The results of this dissertation have some important implications for both the stimulation 
of reading development and prevention of stagnation. The results of the first two studies 
showed both DI and GCC to be feasible approaches for the teaching of beginning reading in 
real classroom settings. Overall, GCC was found to be most effective for the stimulation of 
word recognition. However, this effect faded during the second half of first grade. In addition, 
an interaction effect was found. Majority pupils benefited more from a GCC approach, while 
minority pupils profited more from DI. Therefore, it can be recommended to apply GCC as a 
teaching-learning strategy for beginning reading during the first half of the year. However, 
during this period, special attention should be given to minority pupils. 

Also on the basis of the present results, it is recommended that educational practice 
consider measurement of letter knowledge and naming speed for digits at the end of the 
kindergarten period. Such measurement can alert us to stagnation in the development of a 
child’s early word recognition skills and allow us to initiate early intervention aimed at the 
prevention of further delay. 

The present results show the devotion of sufficient time to reading instruction during grade 
1 is important. Additional time for pupils identified as poor readers is also beneficial and 
therefore called for.

To conclude, the fourth and final study in this dissertation showed those children who were 
initially categorized as poor readers to not necessarily remain poor readers; unfortunately, 
some 10% of the children initially categorized as non-poor readers did not remain this and 
had thus become poor readers by the end of first grade. When a teacher sticks to the initial 
classification of a child at the start of grade 1 for the remainder of the school year, some 
pupils will thus not received the attention which they need and deserve. In order to over-
come this obstacle, it is thus important that word recognition skills be frequently measured 



and appropriate action be taken depending on the outcome. Frequent measurement is 
important in not just grade 1 but also in the subsequent grades of primary school.
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Samenvatting (Dutch summary)

Lezen is een essentiële vaardigheid om goed te kunnen functioneren in onze maatschappij. 
Eén van de belangrijkste taken van het basisonderwijs is dan ook om alle kinderen te leren 
lezen. Kinderen leren lezen is een complexe taak. Het doel van het aanvankelijk leesonder-
wijs is om leerlingen te helpen zich de vele uitdagingen van het geschreven woord eigen te 
maken, zoals de kennis van het alfabetische systeem, het decoderen van woorden en het 
construeren, integreren en onthouden van de betekenis van woorden in een tekst. 

Deze dissertatie richt zich op effectief leesonderwijs, meer specifiek op de ontwikkeling 
van beginnende geletterdheid. Beginnende geletterdheid is, na de fase van ontluikende 
geletterdheid en voorafgaand aan de fase van gevorderde geletterdheid, de leesontwik-
kelingsfase die loopt van het begin van groep 1 tot het einde van groep 3. Tijdens de fase 
van beginnende geletterdheid staan twee doelen centraal, namelijk het ontdekken van het 
alfabetische principe en het automatiseren van woordherkenning (Verhoeven & Aarnoutse, 
1999). Woordherkenning is het proces van het omzetten van een reeks letters in klanken 
voor het identificeren van een woord (Coltheart, 1978).

De ontwikkeling van woordherkenning is zowel nationaal als internationaal veelvuldig 
onderzocht waarbij fonemisch bewustzijn, letterkennis en benoemsnelheid van onder 
andere letters en cijfers als belangrijke leesvoorwaarden worden genoemd (Aarnoutse, van 
Leeuwe, Voeten, & Oud, 2001; Bowers & Swanson, 1991; Hansen & Bowey, 1994; Näslund 
& Schneider, 1996; National Early Literacy Panel, 2008; Verhoeven & van Leeuwe, 2003; 
Wagner & Torgesen, 1987). Deze onderzoeken geven echter onvoldoende inzicht in welke 
instructiebenadering het beste de ontwikkeling van woordherkenning stimuleert. Het blijkt 
dat verschillende instructiebenaderingen verschillende effecten laten zien. Eén van de 
belangrijkste vragen die de verschillende instructietheorieën oproepen is of kennis dient te 
worden ‘aangeboden’ of te worden ‘gegenereerd’ (Rosenshine, Meister, & Chapman, 1996). 
De vraag van kennis aanbieden of kennis genereren is het vertrekpunt geweest van deze 
dissertatie. Om dit dilemma van ‘aanbieden’ versus ‘genereren’ te overstijgen is een derde 
weg gevonden die leidde tot de instructiebenadering Guided Co-Construction (Begeleide 
Co-Constructie). (Hardman, 2008; Mercer, 1995; Terwel, van Oers, van Dijk, & van den 
Eeden, 2009; van Schaik, Terwel, & van Oers, 2014). Guided Co-Construction (GCC) bevat 
de volgende drie elementen: ‘Guided’ verwijst naar de begeleidende en ondersteunende rol 
van de leerkracht, ‘Co’ refereert aan het samen leren en ‘Construction’ betreft de ontwik-
keling van nieuwe inzichten en vaardigheden waarbij reeds verworven kennis en ervaringen 
worden benut. 

In deze dissertatie is het effect van twee instructiebenaderingen op de ontwikkeling van 
woordherkenning onderzocht: een aanbiedende benadering Direct Instruction (Directe 
Instructie) en een genererende benadering met een coöperatieve leercomponent GCC. 
Direct Instruction (DI) is een instructiebenadering dat gebruikt maakt van gestructureerde 



lesfasen. Waarbij de activiteiten van de leerlingen en de leerkracht zorgvuldig omschreven 
zijn. Reeds verricht onderzoek toont aan dat DI een effectieve manier is om kinderen te 
leren lezen, met name de kinderen die het risico lopen leesproblemen te ontwikkelen 
(Adams, 1990; Bus & van IJzendoorn, 1999; Chall, 1996; Ehri, Nunes, Stahl, & Willows, 
2001; Hattie, 2008). Recente reviews en meta-analyses tonen aan dat ook genererende 
instructiebenaderingen met een coöperatieve leercomponent bijzonder effectief zijn om 
kinderen te leren lezen (Raudenbush, 2009;  Slavin, Lake, Chambers, Cheung, & Davis, 
2009). 

De overkoepelende vraag die in deze dissertatie wordt beantwoord is: Wat zijn de effecten 
van de twee instructiebenaderingen: Direct Instruction en Guided Co-Construction op de 
ontwikkeling in woordherkenning van groep 3 leerlingen en door welke factoren wordt de 
ontwikkeling van woordherkenning van leerlingen beïnvloed? De onderzoeksvragen die 
hieruit voortvloeien zijn:

1. Welke instructiebenadering (DI of GCC) is het meest effectief om de ontwikkeling 
 van woordherkenning in groep 3 te stimuleren?
2. Welke leesvoorwaarden zijn belangrijk voor de ontwikkeling van woordherkenning? 
3. Hoe ontwikkelt woordherkenning zich bij leerlingen in groep 3? 

Om deze drie vragen te beantwoorden is de ontwikkeling van woordherkenning van 178 
leerlingen uit groep 3 in een longitudinale studie onderzocht.
 

Guided Co-Construction versus Direct Instruction 

In hoofdstuk 2 is onderzocht welke instructiebenadering het beste de ontwikkeling van 
woordherkenning stimuleert. Er is een veldexperiment uitgevoerd met een pre-test/post-
test controlegroep-design. Twee varianten van het leesprogramma ‘Veilig Leren Lezen’ 
werden in twee verschillende groepen geïmplementeerd: de DI in de controlegroep en 
de GCC in de experimentele groep. In beide condities werden de leerkrachten getraind in 
de uitvoering van de verschillende instructiebenaderingen en  materialen ontwikkeld en 
aangeboden om zowel DI als GCC te faciliteren.

Om te bepalen welk instructiebenadering het meest effectief was voor de ontwikkeling van 
woordherkenning, is de ontwikkeling van woordherkenning van 178 kinderen uit groep 3 
met elkaar vergeleken. De meer specifieke vraag was: Is het beter om leerlingen tijdens 
het aanvankelijk leesonderwijs letter-klank relaties in van tevoren vastgelegde woorden 
aan te bieden (DI), of is het juist beter leerlingen te ondersteunen en te helpen zelf hun 
eigen letter-klank relaties en woorden te analyseren en te maken in samenwerking met 
medeleerlingen onder de begeleiding van de leerkracht (GCC)? Bovendien is onderzocht of 
leerlingen die verschillen qua sociaal-culturele achtergrond verschillend profiteren van de 
twee instructiebenaderingen. 
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De hypothese voor dit onderzoek was dat de woordherkenningsvaardigheden van de leer-
lingen in de GCC-groep beter zouden zijn dan die van de leerlingen in de DI-groep (Terwel, 
van Oers, van Dijk, & van den Eeden 2009; van Dijk, van Oers, & Terwel, 2003). Tevens 
werd verwacht dat leerlingen met een Nederlandse achtergrond meer van GCC zouden 
profiteren en dat leerlingen uit families met een buitenlandse achtergrond meer baat zou-
den hebben van DI (Leseman & De Jong, 1998).

Uit de eind-analyse met ‘herhaalde metingen’ blijkt dat de leerlingen in de GCC-groep 
over het geheel gezien beter presteren dan de leerlingen in de DI-groep. Echter, uit deze 
analyse komt ook naar voren  dat de verschillen tussen beide groepen in de loop van 
het jaar afnemen en dat de  DI-leerlingen aan het eind van het jaar hun tegenvoeters 
in de GCC-conditie vrijwel inhalen. Bovendien is er een differentieel effect gelet op de 
sociaal-culturele achtergrond. Leerlingen met een Nederlandse achtergrond profiteren 
meer van GCC terwijl leerlingen uit families met een buitenlandse achtergrond  beter 
presteren in de  DI-conditie. De grootste vooruitgang boeken de DI-leerlingen met een 
buitenlandse  achtergrond. Als we afzonderlijk kijken naar de 109 Nederlandse leerlingen, 
dan blijven de prestatieverschillen tussen de condities nagenoeg constant gedurende het 
gehele jaar. 

Implementatie

In hoofdstuk 3 is de kwaliteit van de implementatie van de twee instructiebenaderingen (DI 
en GCC) geanalyseerd. De onderzoeksvraag was of de twee benaderingen geïmplemen-
teerd zijn zoals bedoeld. Dat wil zeggen, lieten de activiteiten van de leerlingen en de leer-
krachten in de DI-groep meer DI-kenmerken zien dan de activiteiten van de leerlingen en 
de leerkrachten in de GCC-groep? En omgekeerd, lieten de leerlingen en de leerkrachten 
in de GCC-groep meer GCC-kenmerken zien dan de activiteiten van de leerlingen en de 
leerkrachten in de DI-groep? Om deze vragen te beantwoorden is het implementatieproces 
van de twee instructiebenaderingen zorgvuldig beschreven. Tevens zijn op systematische 
wijze observatiegegevens in beide groepen via de time-sampling methode verzameld en is 
de kwaliteit van de implementatie van beide groepen vergeleken. De resultaten toonden 
aan dat zowel de activiteiten van de leerkrachten als die van de leerlingen van elkaar ver-
schilden in de beoogde richting. 

Voorspellers van woordherkenning 

Hoofdstuk 4 richtte zich op de vraag hoe goed woordherkenning van kinderen kan worden 
voorspeld. Uit onderzoek blijkt dat verschillende cognitieve factoren bijdragen aan het 
leren lezen (Adams, 1990; Verhagen, 2009) zoals het fonemisch bewustzijn (Aarnoutse, 
2004), letterkennis als voorwaarde om het alfabetische principe te begrijpen (Bowey, 2005) 
en benoemsnelheid (Verhagen, 2009). In deze studie is het effect van fonemisch bewustzijn, 



letterkennis en benoemsnelheid op de woordherkenning na zes maanden leesonderwijs 
in groep 3 onderzocht. 

Resultaten laten zien dat alle leesvoorwaarden een rol spelen in de snelheid van woord-
herkenning. De multiple regressie analyse waarin een set van achtergrondvariabelen 
is opgenomen toont dat het model 53% verklaart van de variantie van de snelheid van 
woordherkenning. Echter alleen letterkennis en de benoemsnelheid van cijfers hadden een 
significant direct effect. De conclusie is dan ook dat letterkennis en benoemsnelheid van 
cijfers het beste gebruikt kunnen worden om te voorspellen welke kinderen er mogelijk 
achter zullen blijven in hun leesvaardigheid.

Ontwikkeling van woordherkenning

In hoofdstuk 5 is de ontwikkeling van woordherkenning van leerlingen uit groep 3 onder-
zocht. Volgens verschillende onderzoekers laten kinderen met verschillende capaciteiten 
verschillende leesresultaten zien (Stanovich, 1986; Williamson, Appelbaum, & Enpanchin, 
1991). In hoofdstuk 5 is onderzocht hoe leerlingen van groep 3 zich ontwikkelen in woord-
herkenning, hoe deze ontwikkeling verloopt voor zwakke en niet-zwakke lezers en of leer-
lingen vastzitten aan de classificatie ‘zwakke en niet-zwakke’ lezers? 

Resultaten tonen aan dat de ontwikkeling van woordherkenning van de leerlingen in groep 
3 bijna lineair is en dat zwakke lezers en niet-zwakke lezers zich parallel van elkaar ontwik-
kelen. Tevens laten de resultaten zien  dat de leerlingen niet vastzitten aan de classificatie 
die aan het begin van het jaar gemaakt is. Ongeveer 40% van de lezers die in november 
als zwak geclassificeerd waren, waren in mei als niet-zwakke lezers geclassificeerd. En 
ongeveer 10% van de lezers die in november als niet-zwakke lezers geclassificeerd waren, 
waren in mei zwakke lezers.

Aanbevelingen voor toekomstig onderzoek

In hoofdstuk 2 is woordherkenning gekozen als belangrijkste variabele om de effecten van 
twee instructiebenaderingen (DI en GCC) te onderzoeken. Het is zinvol in vervolgonderzoek 
ook naar andere variabelen te kijken, zoals bijvoorbeeld woordenschat, begrijpend lezen en 
leesmotivatie. Ook kan worden gekeken naar coöperatieve vaardigheden zoals het luister-
en naar anderen en het perspectief van anderen proberen te begrijpen (Ivey, 1994). 

Van woordherkenning kan zowel de nauwkeurigheid als de snelheid gemeten worden. 
Omdat de snelheid van woordherkenning vaak het probleem is van kinderen die moeite 
hebben met het leren lezen, is er in de studies van deze dissertatie voor gekozen om de 
snelheid te meten. In een toekomstig onderzoek zou ook de nauwkeurigheid van woordher-
kenning onderzocht kunnen worden. 

121



122

Tevens is er breder onderzoek nodig om meer inzicht te krijgen op het stimuleren van de 
leesontwikkeling van leerlingen en op het voorkomen van uitval bij het lezen. Toekomstig 
onderzoek zou zich daarom kunnen richten op: het voorkomen van leesproblemen, lees-
motivatie, effectieve leesmethoden en effectieve leerkrachtvaardigheden.   

Implicaties voor de onderwijspraktijk

De resultaten van deze dissertatie leveren enkele implicaties voor de praktijk op, die helpen 
de ontwikkeling van woordherkenning te stimuleren en uitval te voorkomen. Op basis van 
de resultaten van de eerste twee studies blijkt dat zowel DI als GCC binnen het aanvanke-
lijk leesonderwijs in een gewone klassencontext uitvoerbaar zijn. GCC is over het geheel 
gezien het meest effectief om de ontwikkeling van woordherkenning te stimuleren. Echter, 
in de loop van het jaar worden de verschillen in gemiddelde prestaties tussen leerlingen 
in beide instructiegroepen steeds kleiner. Gedurende deze periode is wel extra aandacht 
nodig voor leerlingen afkomstig uit families met een buitenlandse achtergrond omdat zij 
meer profiteren van DI dan van GCC. 

Daarnaast is het van belang om aan het eind van groep 2 letterkennis en benoemsnelheid 
van cijfers, te toetsen. Dit kan vroegtijdig  problemen in de ontwikkeling van woordherken-
ning opsporen. Deze signalering maakt het mogelijk in een vroeg stadium interventies te 
plegen om verdere stagnatie te voorkomen. 

Tevens is het van belang om in groep 3 dagelijks ruim voldoende tijd te besteden aan het 
aanvankelijk leesonderwijs met extra tijd voor de zwakke lezers. 

Tenslotte heeft de laatste studie aangetoond dat leerlingen die in eerste instantie gecate-
goriseerd zijn als ’zwakke lezers’ niet altijd ‘zwakke lezers’ blijven en omgekeerd. Dit 
betekent dat als de leerkracht van groep 3 zich vasthoudt aan de categorisering die aan het 
begin van het schooljaar gemaakt is, sommige leerlingen niet de begeleiding krijgen die 
ze nodig hebben. Daarom is het belangrijk om de woordherkenningsvaardigheden regel-
matig te toetsen om naar aanleiding van die resultaten passende acties te ondernemen. 
Regelmatige toetsing is echter niet alleen in groep 3 van belang, maar ook in de daarop 
volgende groepen.
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