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Summary y 

Whenn the technique of word decoding is insufficient, this wil l impair pupils in about 
everythingg that is to be learned at school. In primary education much can be learned, 
butt reading comes first. In its dyslexia report the Health Council of the Netherlands 
(1995)) recommended the setting up of a trajectory of intensive individual remedial 
teachingg within education. This trajectory would serve two purposes. Firstly averting a 
possiblyy unfavourable reading development of a significant proportion of the pupils 
withh reading problems. Secondly such a trajectory would contribute to the diagnosing 
off  dyslexia, because it would show the persistence of the reading problem in pupils for 
whomm this was not successful. This recommendation was the reason for the research 
reportedd in this thesis. 

AA two-part programme was developed: remedial teaching directed towards working 
withh texts and an experimental computer-assisted word training programme. With the 
wordd training programme four separate studies were carried out. In the introductory 
chapter,, the study is placed within the tradition of practice-based or developmental 
research,, such as that fits within the mission of centres for child study in the Nether-
lands.. The goal is to develop forms of assistance on the basis of scientific knowledge 
inn so far as this is available, within and in cooperation with remedial practice. Use is 
madee of the available scientific knowledge, particularly that of applied behaviour 
analyses,analyses, which is used for the setting up of a systematic, protocolled intervention in 
thee normal, daily educational practice, aimed at the 10% non-starters among in the first 
halff  of grade 2. The paradigm of developmental psychopathology was chosen as a 
framee of reference for the developmental nature of dyslexia as a disorder. This 
paradigmm emphasises the complex manner in which aptitude and environmental factors 
affectt each other, resulting in various development trajectories. 

Thee implementation of educational renewal is in keeping with Martens' et al. (1999) 
observationn that there is no reason to assume that the introduction of renewal in a 
schooll  wil l be subjected to rules other than the bringing about of a behavioural change 
inn a pupil. For these reasons the applied behaviour analyses therefore also provided the 
'language'' and the instruments. The description of the process hopefully illustrates that 
thee introduction of a change in the education requires more than just the provision of 
informationn and the transfer of knowledge, but is a matter of hard work, much practice 
andd endurance, as is also required of pupils with reading problems. 

Inn chapter 2 the choice for intervention in grade 2 is justified, against the apparent 
trendd to invest in prevention in younger pupils. Offord et al. (1999) call for an optimal 
mixmix of universal, targeted and clinical interventions, the nature of the combination will 
changechange as knowledge accumulates and there will always be trade-offs among these 
three.three. This combination of measures is referred to as the continuum of care in which 
schooll  improvement and care measures are brought together. It is argued that there is a 
limi tt to the predictability of reading failure and that there will always, however careful 
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thee preparatory and initial reading education is, be pupils who at the start of grade 2 are 
non-starterss and are dependent on targeted interventions. 
Chapterr 3 first of all describes the development of remedial teaching according to the 
protocol.. For the interaction between the remedial teacher and the pupil use is made of 
thee pause, prompt, praise method, based on applied behaviour analyses. Also for the 
implementationn of this method use is made of this technology of change. Schooling, 
coaching,, observations, logbook and feedback resulted in a high treatment integrity: 
implementationn of the method as this is intended. 

Itt would seem that the first part of the question can be answered positively. Intensive 
remediall  teaching returns a significant proportion, estimated at two out of three of the 
pupilss who could be regarded as potential non-starters, into the group of pupils who in 
normall  primary education can in principle be adequately taught using a standard 
approachh to the curriculum. Although in intervention studies it is frequently found that 
thosee with a relatively favourable starting position are also the ones who benefit most 
fromm intervention, this was not the case in this study. 

Chapterr 4.1 relates findings about reading problems and dyslexia to both the ortho-
graphicc characteristics of various languages and differences in the educational practice. 
Scientificc knowledge from Anglo-Saxon research cannot be applied directly to the 
Dutchh language and education in Dutch and the teaching of the Dutch language. In 
particularr there are differences in the relative importance of phonological deficits 
versuss deficiencies in fluency. For languages with a transparent orthography, such as 
Dutch,, deficiencies in fluency seem to be the most important characteristic for perva-
sivee reading problems. As a consequence the focus of attention will be more on 
readingg speed than on accuracy. 

Inn chapter 4.2 the various reading models are examined for their consequences on 
(remedial)) teaching methods. The essence of dyslexia is defined as a problem of 
automatizationn at word level. After the initial reading phase somehow or other a phase 
followss in which pupils increasingly recognise more words immediately and at a faster 
rate.. The various theoretical perspectives - single, dual or multiple route models -
seem,, if the technical reading proficiency has passed the first phase of initial reading, 
att present to have few consequences for the teaching method at this level. With the 
helpp of learning theory terminology, the procedure is outlined along which the training 
off  direct word recognition should proceed. The learning process is described in terms 
off  operant conditioning as a form of discrimination learning. The learning procedure 
followedd is derived from the classical conditioning paradigm. 

Att various places the distinction is made between stimulus and response generalisa-
tion.. Stimulus generalisation is understood to mean the issuing of an identical response 
underr different stimulus conditions. Applied in the area of technical reading, the ability 
too read practised words within a new text is an example of this. However, in the area of 
learningg to read, the term generalisation usually means response generalisation, in 
otherr words that a pupil can read words which are new for him. In this thesis this was 
nuancedd by stating that response generalisation is also shown in an increased ability to 
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learnlearn to read new words. The degree to which the response times decreased during the 
coursee of the training is seen as a measure of sensitivity to instruction. Processing at 
thee subword level seems to be an inherent part of this. The conclusion was drawn that a 
characteristicc for weak readers would seem to be that they are particularly less able to 
easilyy and efficiently switch between different levels of processing written material, if 
thee task requires this. Not all processing possibilities seem to be open to the same 
degreee for them, especially not those with which units at the subword level larger than 
thee grapheme can be efficiently processed. 

Byy setting up the word training within the remedial programme as a training experi-
ment,, an effort was made to find an answer to the second part of the question as well. 

Progresss in the training is not made dependent on the occurrence of generalisation, 
butt the training is set up such that more or less generalisation would be visible in the 
dependentt variables, response times and accuracy. With the distinction between 
stimuluss and response generalisation, how response generalisation is implicated in the 
processingg of subword units above the level of the single grapheme is described. In this 
ann operationalisation of the term differential sensitivity to instruction is found, not as 
thee ability to be able to read new words, but as the ability to be able to learn to read 
neww words with increasing speed. Pupils appear to differ significantly from each other 
inn this respect and this difference would seem to be related to the outcome of the 
remediall  trajectory, in the sense that pupils with a relatively quick progression in the 
training,, are also predominantly the pupils who at the end of the training period no 
longerr belong to the non-starters, and equally the pupils with a relatively slow progress 
inn the training are predominantly the pupils who at the end of the training period still 
belongg to the weakest 10% on a word reading test according to the national standard. 

InIn four experiments, described in chapter 4.3, different aspects of the word training 
weree varied. Study 1 included practice with the cvcc and ccvc words in sets which 
correspondedd with the consonant cluster. The study used pupils who in the first half of 
gradee 2 belonged to the weakest 10% of readers. A modest generalisation effect could 
bee demonstrated between training sets: a somewhat quicker response and a slightly 
greaterr accuracy if two sets were built up from words with the same consonant 
clusters.. The offering of words in the form of a pure block made the reading of these 
somewhatt easier, but the form it was offered in had no effect in either a positive or 
negativee sense, on the degree of generalisation. 

Theree were differences between the pupils in how they responded to the training. 
Thosee who were no longer considered to be non-starters at the end of the training 
period,, exhibited on average a more rapid decrease in the response time than the pupils 
whoo at the end of the training period still scored as non-starters. The same applied 
mutatiss mutandis for the increase in the accuracy. Furthermore, the difference between 
thee two groups in terms of response times increased as the training progressed. 

Studyy 2 was carried out with the weakest 10% of readers in the second half of grade 
1.. Training was carried out with CVC words. The words in the word sets overlapped in 
thee vowel + consonant. There was generalisation between word sets if these had the 
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samee cv word sterns. Offering training words in the form of a pure block affected the 
responsee time; the words were read at a considerably faster rate without this affecting 
thee degree of generalisation. The differences between studies 1 and 2 were fairly large, 
especiallyy with respect to the facilitating effect of offering words in the form of a pure 
blockk and with respect to the occurrence of generalisation. It is concluded that the use 
off  pure blocks lowers the level of difficulty of words to be practised and in this sense it 
iss a useful remedial teaching aid. In study 2, there also seems to be processing at 
subwordd level on the basis of vc word stem among the relatively weak readers. 

Inn the word training of study 3, CVCC and CCVC words were used as in study 1 and 
likee in study 1 we worked the weakest 10% of readers during the first half-year of 
gradee 2. With respect to the first study an intermediate level of words which over-
lappedd in vowel + consonant cluster was incorporated. Pupils who at the end of the 
trainingg period no longer needed to be considered as non-starters, had on average 
slightlyy lower response times in the first part of this training trajectory that the pupils 
whoo on the basis of a word reading test still belonged to the weakest 10%. After the 
trainingg had switched to the same style as in study 1, the difference between the 
relativelyy very weak readers and the relatively less weak readers increased consider-
ably.. The difference between both training periods lay in the combination of the con-
sonantt cluster with or without a vowel. The relatively less weak readers also responded 
too the transition with an increase in the average response time, but they recovered 
again.. The weakest readers responded with a much stronger increase in the average 
responsee time and also exhibited no recovery. A possible interpretation of this is that 
thee large intraword redundancy during the first sessions also made it possible for the 
weakestt readers to develop a decoding at the subword level. 

Thee pupils in study 3 exhibited differences between each other in their average per-
formancee in the word training and in particular in the degree to which they responded 
too the transition of overlap with or without a vowel. Based on this last aspect of each 
pupil'ss individual learning curve, a good prediction of their reading level at the end of 
thee training could be made. 

Finally,, study 4 was carried out with the weakest 10% of readers in the second half of 
gradee 2. This study was an attempt to reduce the difficulty level of working with words 
withh a consonant cluster such that it was also possible for the weakest readers to 
practicee with these. The pupils were not asked to read words but only to assess whether 
aa certain phonetic form was contained in or was equivalent to a word shown. The 
phoneticc form could be a single consonant, a consonant cluster or an entire word. 
Variouss conditions, including the time the letters or words were shown, were system-
aticallyy varied. The learning effect was established by the training words being read 
oncee as a test prior to and after each session. An improvement was measured between 
thee pre-training and post-training test in terms of both accuracy and response time, if in 
thee practice the pupils were focussed on the entire word and, although to a lesser extent 
andd only with an unlimited exposure time, when they worked with a single grapheme/ 
phonemee combination from the consonant cluster. If the consonant cluster was used the 
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learninglearning effect was significantly less. Neither in the pre-test scores nor in a word read-
ingg test taken parallel to the training could a response generalisation be demonstrated. 

Trainingg with words at the CVC level with corresponding vc word stems appeared to 
bee easier and generalisation occurred, even with the weakest readers. At cvcc level, 
thee weakest readers lagged far less behind the relatively less weak readers if training 
wordss not only had the CC-cluster in common but also the vowel. 

Thee results of the various studies seem to suggest that in the development of tech-
nicall  reading the sequence appears to be: from decoding at the grapheme level to direct 
wordd recognition to processing at subword level. The consequence of the aforemen-
tionedd would be that practising at subword level with units larger than the graphemes 
wouldd not be an intermediate stage between graphemes and the whole word, but 
followss on from the ability to read the entire word. Exercises at subword level do not 
resultresult in direct recognition of words, but should be based on words which can already 
bee recognised as a unit, resulting, if all goes well, in a quicker acquisition of directly 
recognisedd new words. 

Manyy theses end with the conclusion that more research is necessary, and that is also 
thee case with this thesis. The results of the entire remedial trajectory justify implemen-
tationn on a larger scale. The results of the word-training programme wil l need to be 
replicatedd in a follow-up study. The treatment of pupils who emerge as dyslexic from 
thiss trajectory, could provide insights into how and to what extent the technical reading 
abilityy of these pupils can still be developed. Intervention with these pupils wil l be 
focussedd on the conditions that can elicit response generalisation. In the Rotterdam 
Approachh to Dyslexia, which started at the end of 2002, these aspects will be realised. 




