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Voorwoord 
 
Dit boek begint met het voorwoord, maar voor mijzelf eindigt het werken aan dit 

proefschrift ermee. Het is echter zeker niet het minst belangrijke stuk tekst. In de eerste 

plaats niet omdat het mij de kans biedt de mensen die dat verdiend hebben te bedanken, 

ten tweede omdat het de mogelijkheid biedt met een persoonlijke terugblik afscheid te 

nemen van dit project en ten slotte omdat in ieder geval het voorwoord door iedereen die 

een proefschrift onder ogen krijgt, gelezen wordt.  

Nu al weer zes jaar geleden ben ik begonnen aan iets waarvan ik toen dacht dat 

het in 2005 allemaal al afgerond zou zijn en ook met een ander eindresultaat. Gaandeweg 

het onderzoek bleek echter een bepaald aspect hiervan zo interessant, dat dat me een 

boeiender en aantrekkelijker onderwerp voor een proefschrift leek dan het 

oorspronkelijke onderwerp. Uiteindelijk is het én-én geworden, waardoor alle 

onderzoeksgegevens die met veel tijdsinvestering en moeite verzameld zijn, opgenomen 

konden worden. Het onderwerp van deze dissertatie, vroegkinderlijke diagnostiek, heeft 

tijdens de studie orthopedagogiek al mijn aandacht getrokken. Er is voor mij geen ander 

onderwerp denkbaar dat boeiender, afwisselender, aangrijpender en tegelijkertijd ook 

onbegrijpelijker is dan de vroegkinderlijke ontwikkeling. De mogelijkheid om via dit 

werk een wetenschappelijke bijdrage te kunnen leveren aan de verbetering van de 

mogelijkheden om onderzoek te doen naar de ontwikkelingsproblemen bij hele jonge 

kinderen, heeft mij altijd erg gemotiveerd en gestimuleerd. Ik begin daarom mijn 

dankreeks met mijn promotor Bieuwe van der Meulen. Hij heeft het in de eerste plaats 

voor mij mogelijk gemaakt dit onderzoek te gaan uitvoeren en is gedurende het project 

een stimulerende en aandachtvolle begeleider geweest. Zijn liefde voor overleg heeft mij 

de mogelijkheid geboden om op elk tijdstip (behalve tijdens een andere vergadering) de 

voortgang van het onderzoek uitgebreid te bespreken en over aanverwante interessante 

zaken te discussiëren, waarbij altijd nog even de door hem laatstbezochte opera aan de 

orde kwam. Bieuwe, ik hoop dat we nog lang samen gebakjes zullen blijven eten. In één 

adem wil ik mijn andere promotor Han Nakken bedanken, die, zich niets aantrekkend van 

alle tegenslagen met betrekking tot zijn gezondheid, mij met regelmaat de nodige druk 

bleef opleggen met de vraag: “En Ruiter, waar blijven die teksten?” Stevige kritiek heb ik 

van hem gekregen, maar uiteindelijk werd weer duidelijk dat tegenspraak nodig is, om 



 

iets wat kans van slagen heeft tot iets goeds te ontwikkelen. In de opsomming van mijn 

begeleiders, wil ik ook graag mijn co-promotor Henk lutje Spelberg bedanken voor zijn 

ondersteuning met betrekking tot de statistische en psychometrische aspecten van delen 

van dit proefschrift en voor zijn heldere en nuchtere (dit zijn vast nog de Twentse 

invloeden) manier van denken waardoor ik heb geleerd om op te schrijven wat belangrijk 

is en niet meer dan dat: “Schrijven is schrappen.”  

Voordat ik alle andere betrokkenen bij het onderzoek ga noemen, wil ik toch 

minstens op de tweede plaats alle kinderen en hun ouders of verzorgers bedanken voor 

hun medewerking aan het onderzoek. Hadden ouders of verzorgers het nut van het 

onderzoek niet ingezien of de tijd er niet voor vrij willen maken, dan hadden hun 

kinderen niet het plezier gehad van een uur lang ongestoord spelletjes spelen en had ik 

geen mogelijkheid gehad om dit onderzoek uit te voeren en met de gegevens hiervan een 

proefschrift te schrijven. Jullie zijn met te veel om hier allemaal te noemen, maar 

verdiend zou het zeker zijn geweest! 

Een groot dankwoord moet ook gericht worden aan mijn familieleden. Niet alleen 

omdat ze zo ondersteunend, betrokken en leuk zijn, maar ook omdat ze een belangrijk 

aandeel hebben gehad in de totstandkoming van verschillende onderdelen van dit werk. 

We zijn kennelijk met z’n allen zo veelzijdig, dat veel van de tekorten die ik heb, 

uitstekend opgevangen konden worden door één van hen: mijn vader door zijn enorme 

inzet om de aangepaste testmaterialen zo mooi mogelijk te vervaardigen, mijn moeder 

door haar handwerk-vaardigheden, mijn broer Rob door zijn strategische en statistische 

technieken en mijn broer Jeroen door zijn ontwerptalent. Van de kwaliteit van jullie 

werk, heb ik met veel plezier geprofiteerd! 

Dan alle studenten, assistenten en vrijwilligers. In allerlei rollen zijn zij betrokken 

geweest bij het onderzoek: als onderzoeker, als scribent, als testleider, als organisator, als 

trainer, als begeleider of als heel veel tegelijk. En ik ben hen zeer dankbaar voor de 

enorme inzet en betrokkenheid die getoond is tijdens de uitvoering van allerlei test- en 

onderzoekstaken. Het was niet alleen erg prettig om in hun goede gezelschap te verkeren, 

maar zonder hun inzet was ik nu nog bezig geweest met het verzamelen van 

onderzoeksgegevens die bij publicatie inmiddels verouderd zouden zijn. Met name wil ik 

hier graag noemen alle scribenten en onderzoeksstagiaires (in chronologische volgorde): 



 

Natalja Sarneel, Annelies Wortelboer, Annemarie Tadema, Annemarie van Harten, 

Ravian Veenstra,  Annelies Qualm, Saskia Hiemstra, Marte Pepping, Fenna Zwart, Aafke 

Hoekstra, Francien Geerds, Johanna Hulsebosch, Ineke Vredeveld, Ehsan Mushati 

Hamadani, Margit Duursma en Carolien Lunenborg en de bijzondere inzet als vrijwilliger 

of student-assistent van Kristel Bijen, Janneke Dijk, Carine van Vliet, Cindy Koek en 

Hanneke Ankersmit als onderzoeker. Hans Knot wil ik nog speciaal bedanken voor zijn 

onontbeerlijke steun op het gebied van de audio en visuele diensten en het gemotiveerd in 

het gareel houden van de organisatie rondom het gebruik van testruimtes, testmateriaal en 

de meer huishoudelijke zaken. Gezien de enorme ladingen kopjes die na de testafnames 

nog altijd niet afgewassen worden, moet er aan dat laatste punt nog wat bijgeschaafd 

worden. Ik voorzie helaas weinig verbetering…  

Bij het tot stand komen van de test waar het in dit onderzoek allemaal om draait, 

de BSID-II-NL, zijn ook wetenschappers van buiten de eigen faculteit betrokken 

geweest. De volgende onderzoekers hebben een relevante bijdrage geleverd aan het 

verzamelen van onderzoeksgegevens voor de standaardversie van de BSID-II-NL: dr. 

Nynke Weisglas-Kuperus, dr. Cornelieke van der Beek, prof. dr. Patty Cohen-Kettenis, 

prof. dr. Pieter Sauer, drs. Shalini Soechitram, drs. Ria Tjoonk en prof. dr. Edzer 

Boersma. Deze samenwerking is een voorbeeld van de waarde die het uitwisselen van 

kennis, ervaring en onderzoeksgegevens kan hebben voor het uitvoeren van 

wetenschappelijk onderzoek. Mijn grote dank hiervoor.  

Met betrekking tot het onderzoek naar de aangepaste versies van de BSID-II-NL 

voor gebruik bij kinderen met specifieke beperkingen, zijn praktijkinstellingen in 

Nederland en België van groot belang geweest. Zij zijn nauw betrokken geweest bij de 

totstandkoming van deze versies en bij het verzamelen van de onderzoeksgegevens. Wij 

hebben graag gehoor gegeven aan de roep uit de praktijk om aangepaste instrumenten te 

ontwikkelen teneinde op een eerlijke en goede manier de ontwikkeling van kinderen met 

beperkte lichamelijke mogelijkheden te kunnen onderzoeken. Ook voor de samenwerking 

tussen praktijk en wetenschap geldt dat het uitwisselen van kennis en ervaring tot mooie 

resultaten kan leiden. Ik heb bewondering voor de gedragswetenschappers van deze 

instellingen, waaronder vele revalidatiecentra, instellingen voor visueel beperkte 

kinderen, instellingen voor auditief beperkte kinderen, kinderdagcentra en ziekenhuizen, 



 

die ondanks hun overvolle werkschema’s, veel tijd en energie hebben willen investeren in 

dit onderzoek. Ik hoop dat de resultaten van het onderzoek die in dit proefschrift worden 

beschreven een goed bewijs zijn van mijn dankbaarheid en dat we in de toekomst 

succesvol kunnen blijven samenwerken met betrekking tot de vervolgonderzoeken.  

Geen promotor, familielid, student of wetenschapper, maar wel iemand die van 

groot belang is geweest voor het afronden van mijn proefschrift, is Stefan Suurmeijer. 

Naast een goede vriend bleek hij ook nog vele talenten te bezitten die veelvuldig zijn 

ingezet om mij, nog enigszins binnen de tijdslimiet, richting promotie te helpen. Zijn 

kennis van het Engels, probleemoplossend vermogen met betrekking tot computers, 

kritische en logische denkwijze en dat allemaal gecombineerd met een ongekende 

snelheid (alleen op schrift bij te houden), is voor het schrijven van dit proefschrift en voor 

mij persoonlijk een enorme stimulans geweest. Para siempre, muchas gracias! 

In de rij vrienden wil ik ook graag Jana Knot en Ravian Veenstra noemen. Zij 

hebben de afgelopen jaren bewezen de eer van para-nimf meer dan waard te zijn. In Jana, 

heb ik op de eerste plaats een erg goede vriendin gevonden en daarnaast een geliefde 

collega. We hadden elkaar op het sportieve vlak al snel gevonden. Onze oude liefde voor 

het zwemmen hebben we allereerst nieuw leven ingeblazen, maar al snel waren we 

allebei geheel verslaafd aan hardlopen. Dit resulteerde vorig jaar in iets wat ik nog 

onbereikbaarder had gedacht dan een wetenschappelijke promotie: een halve marathon op 

Terschelling. Ik ben bang dat we van deze verslaving niet meer afkomen: op naar de 

marathon! Ravian, ‘bliksem’, was zelfs al eerder bij het onderzoek betrokken dan ik! Die 

betrokkenheid is, tot mijn geluk, ook gedurende het onderzoek blijven bestaan. In 

verschillende gedaantes heeft hij een bijdrage geleverd, in de eerste plaats als testleider, 

later als onderzoeker en uiteindelijk als collega-trainer. Zijn goede en vele werk met 

betrekking tot dit onderzoek in combinatie met een enthousiaste, sympathieke 

persoonlijkheid, maakt dat ik met veel plezier terug kijk op onze samenwerking.  

Degenen die als geen ander weten dat je als AiO/Promovendus normaal 

gesproken een luizenbaan hebt, maar dat dit (naarmate de promotie dichterbij komt) wel 

afgewisseld kan worden met steeds langere periodes van stress en frustratie, waren de 

collega promovendi en jonge onderzoekers van de afdeling. Gelukkig hadden we dan de 

lunch en AiO-huis-wandelgangen om hierover eens lekker te kunnen mopperen, om 



 

elkaar uiteindelijk weer wat gerustgesteld terug te kunnen sturen naar de werkplek. 

Gewoon gezellig was het natuurlijk ook, met het uitwisselen van kopjes thee en koffie, 

vieren van verjaardagen en het meeleven met zwangerschappen en andere persoonlijke 

beslommeringen. In dit rijtje wil ik met name Jelle Drost noemen, die zich regelmatig 

gedraagt als een olifant in een porseleinkast, maar daardoor de boel altijd even 

verhelderend en verfrissend weet op te schudden. Gjin sa troch, Jelle! 

Het is gebruikelijk om de volgende personen als laatste te noemen, maar ze 

komen wat mij betreft altijd op de eerste plaats. Sjoert en Luuk, mijn geliefde mannen. 

Jullie zijn de belangrijkste mensen in mijn leven, die daarmee ook de belangrijkste 

bijdrage hebben geleverd. 

 

Selma Ruiter, januari 2007 
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The purpose of psychological assessment of a child is to screen, diagnose, 

evaluate and classify the child’s current level of functioning. This information enables 

professionals to adjust support, intervention and education to the developmental level of a 

child. As a result of a general view that early support and intervention in a child’s life is 

necessary to minimize lasting effects (e.g. Kenny & Culbertson, 1993; Conlon, 2002) the 

use of appropriate instruments to evaluate the general development of a child has become 

a necessity. Although measures of cognitive development should never be the sole 

indicator for making diagnostic and classification decisions, much of the assessment is 

centred around the use of an intelligence test (for children below the age of 4 often called 

developmental test) (Lichtenberger, 2005; Flanagan & Alfonso, 1995, Neisworth & 

Bagnato, 1992). For instance, in government guidelines, results from a standardized, 

norm-referenced test are often decisive in determining eligibility of a child for 

intervention programs or education.  

Because of the great impact test results can have on a child’s life and that of its 

family, the utility and technical adequacy of early childhood (psycho-)diagnostic 

instruments are often subject of research. Usually the overall conclusion is that 

standardized cognitive measures can be used to aid in decision making as long as the 

practitioner is aware of the test’s limitations, considers the limitations in the 

interpretation and uses other data to substantiate test findings (e.g. Bracken, 1987, 

Flanagan & Alfonso, 1995 Black & Matula, 2000, Bradley-Johnson, 2001, Lichtenberger, 

2005). A psycho-diagnostic instrument is defined as a device for the quantitative 

assessment of psychological characteristics (Mittler (1970)). This thesis focuses 

specifically on an early childhood psychodiagnostic instrument. The addition ‘early 

childhood’ refers to the starting age level of the test; this should be preschool age.  

A subject that is gradually receiving more attention, and is in fact the subject of 

this dissertation, is the limited usability and applicability of standardized instruments with 

children with disabilities. For the group of children for multiple disabilities, Davidson & 

Dolins (1992, pp. 252) put it as follows: “One important goal of the evaluation of a child 

with multiple disabilities is always to estimate his or her cognitive, language, and 

perceptual abilities, independent of limitations that the neurological disorder places on 

processing or integrating information, or of limitations on performance imposed by 
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neuromuscular dysfunction. In practice, as this goal is often difficult to achieve, there is a 

high probability of diagnostic error.” For the purpose of maintaining standardization and 

applicability of the norm tables, examiners cannot deviate from the administration 

procedures dictated in the test manual (Kelly-Vance, Troia & Oliver-Ryalls, 1999). The 

test procedures may be biased though and therefore inadequate and less valid for use with 

children with specific disabilities (Skovgaard, Houmann, Landorph & Christiansen, 

2004). Early child developmental tests, especially before the age of 24 months, place 

great demands on the child’s motor skills. Until this age, a child has very limited 

language skills. For this reason, most tasks the child has to perform in tests require the 

child to show that it has understood the task by physically performing on a task, instead 

of verbally. For instance by putting a cube in a cup or by pointing to the right picture. If 

such a test is administered to a child with a motor disability that also influences fine 

motor control, the child’s cognitive developmental level may be underestimated, simply 

because the child lacks the motor skills to perform the cognitive assignment. The results 

of the developmental test are therefore influenced by the child’s physical limitations. 

Similar problems are found for children with other limitations. Putting a puzzle piece in 

the right place within a certain amount of time will be more difficult for a child with a 

visual disability than for a child with perfect vision and a child with severe hearing loss 

will not be able to understand all items that require verbal instruction. In the most recent 

edition (2004) of ‘Algemeen Standaard Testgebruik’ (General Standard Test Practices), 

the Dutch institute for psychologists (NIP) states that using psycho-diagnostic 

instruments on special groups such as persons with physical or mental disabilities, 

persons that do not speak Dutch, etc., places special demands on the test procedure. It 

indicates that when specific limitations can exert an unwanted influence on test results, 

and no alternative test is available, these influencing factors should be compensated for as 

much as possible in the test instrument. The test situation should be suited to the child 

with the disability and the child should somehow get all visual and auditive information 

needed to understand the test tasks. Adaptations should be made in such a way that the 

test content is not changed, meaning every item administered should measure the same 

skill as the original item and item difficulty should remain unchanged. If this is 

impossible, then it becomes necessary to use separate norm tables.  
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In almost every case, diagnostic tools are developed for use with children without 

any physical disabilities. For children with disabilities hardly any instruments are 

available that can be used to determine the developmental level in an adequate and valid 

way. To facilitate adequate decision making (e.g. school type), effective interventions 

and follow-up for children with specific disabilities, it is essential that appropriate and 

fair assessment is made available. An adapted diagnostic tool will allow the child to take 

the test while minimizing (as much as possible) the effects of its disabilities on the test 

result. At the same time, an adapted and standardized instrument enables better research 

on the development of children with specific disabilities. Finally, with regard to the 

motivation of the child to perform in test situations, adapted play material will increase 

the child’s intrinsic motivation. It allows the child to better explore and manipulate the 

material and therefore it gives the child greater opportunity to show its skills in a test 

situation.  

In this dissertation we give account of the construction and psychometric 

characteristics of the Dutch version of the Bayley Scales of Infant Development – Second 

Edition (BSID-II-NL, Van der Meulen, Ruiter, Lutje Spelberg & Smrkovsky, 2002; 

BSID-II, Bayley, 1993) and our aim to develop adapted versions of this standardized 

instrument to enable educational psychologists and orthopedagogues to determine the 

current developmental level of children with specific impairments in a valid way. The 

main research question to be answered is:  

Is the Dutch translation and adaptation of the BSID-II a valid instrument for individual 

developmental assessment in general and for children with specific impairments in 

particular?  

This question is answered, first, by analyzing results from validity and reliability studies 

for the BSID-II-NL for children from the standard population (norm population) and 

second, by analyzing the value and validity of adapted versions of the BSID-II-NL for 

use with children with specific disabilities. Account is given of research into the 

limitations of the BSID-II-NL for use with special groups of children and possible 

solutions in the form of constructing adapted versions of this instrument.  
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This dissertation is arranged as follows: 

In chapter 2, the standard version of the BSID-II-NL is described and we discuss the 

Dutch standardization and validity and reliability studies. Next, the BSID-II-NL was used 

as a starting point to create adapted test procedures for use with children born 

prematurely (chapter 3) and for use with children with speech/language disabilities and/or 

hearing loss (chapter 4). An adapted test procedure, item instructions and adapted play 

materials were developed for use with children with visual disabilities (chapter 5) and 

finally for children with motor disabilities (chapter 6). The discussion (chapter 7) 

completes the dissertation. In it we discuss to what extent we have succeeded in our aim 

to develop a standardized, norm-referenced instrument for the (standard) population of 

Dutch speaking children and adapted versions of this instrument for determining the 

developmental level of specific groups of children.  
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Abstract 

In this chapter we present normative and psychometric data for the Dutch version of the 

Bayley Scales of Infant Development - Second edition. The BSID-II-NL consists of a 

translation of the original materials and a Dutch standardization for the Mental, Motor 

and the Behavior Rating Scale. The Dutch translation of the BSID-II was made in such a 

way as to stay as close to the original version as possible. Only two important adaptations 

are made: a broadening of the basal and ceiling level and a different factor structure of 

the Behavior Rating Scale. Studies on the psychometric qualities proved the BSID-II-NL 

to be reliable and valid.  
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2.1 Introduction 
 

This chapter introduces the Bayley Scales of Infant Development – Second 

edition - Dutch version (van der Meulen, Ruiter, Lutje Spelberg en Smrkovsky, 2002) 

and presents its normative and psychometric data. The adapted versions for use with 

prematurely born infants, infants with hearing loss and/or speech or language problems, 

children with visual impairments and children with motor impairments are based on this 

standard instrument for assessing the mental and motor development of young children. 

The addition “-NL” refers to the Dutch translation and adaptation of the test material and 

the addition of a Dutch standardization to the original instrument BSID-II (Bayley, 1993).  

The decision to develop a Dutch translation and standardization of the second 

edition of the Bayley test, the BSID-II  was made because of the necessity of updating the 

norms and replacing the dated materials of the “old Bayley”, the BOS 2-30 (van der 

Meulen & Smrkovsky, 1983). A second important consideration was that with the release 

of the BSID-II-NL, the good reputation of the Bayley scales in the field of early child 

diagnostics in the Netherlands could be preserved.  

In this chapter the following research question is answered: Is the Dutch 

translation and adaptation of the BSID-II a valid and reliable instrument for individual 

developmental assessment? 

The justification of the standardization and results from validity and reliability studies 

with the BSID-II-NL provides us with the answer to this research question.  

This chapter is arranged as follows: paragraph 2 is a summarized overview of the 

construction of the BSID-II-NL. The construction phase was concluded by a pilot study 

that was used to examine the experimental version of the BSID-II-NL. Based on the 

results of the pilot study and the experiences and observations of the test administrators, 

the final version of the BSID-II-NL was constructed. The most important results and 

caveats are treated in this paragraph. The final test instrument is described in paragraph 3. 

A standardization study was performed on this final instrument. Paragraph 4 contains a 

justification for this study. In the United States extensive studies were performed on the 

psychometric qualities of the BSID-II. These studies proved the instrument to be both 

highly reliable and valid (Matula & Aylward, 1997). That a test is considered reliable and 
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valid in the United States may be a good indication that the same holds for a Dutch 

translation and adaptation, but it can not be guaranteed (Drenth & Sijtsma, 1990). That’s 

why a separate study was conducted in the Netherlands to determine the psychometric 

qualities of the BSID-II-NL. Paragraph 5 gives account of the results of several studies 

into the validity and reliability of the test. The correlation between test results and 

background variables is discussed in paragraph 6. Finally, in paragraph 7, the use of the 

instrument in the field of orthopedagogics is discussed.  

 

2.2 Construction of the BSID-II-NL 
 
Development of the pilot version 

The Dutch translation of the BSID-II was made in such a way as to preserve the 

original meaning of the item instruction as closely as possible. Adaptations to the text 

were only made in two forms: first some minimal adaptations to the text were made that 

were necessary for understanding the item content, for instance translating American 

measures to the metric system. Secondly, some of the possible answers were adapted, in 

which American terms like “sneaker” for shoe or brand names like “Chevy” for a car 

were changed to Dutch alternatives. Thirdly, a summarized overview of the information 

in the original BSID-II manual concerning theoretical background and construction of the 

new scales was added to the Dutch manual. Finally, based on a literature study (Sarneel, 

1999), the decision was made to include broader basal and ceiling rules for the Mental 

and Motor scales in the Dutch version.  

Publications concerning the BSID-II (e.g. Gauthier, Bauer, Messinger & Closius, 

1999; Washington, Scott, Johnson, Wendel & Hay, 1998) show that the division of the 

Mental and Motor scales into item sets (belonging to certain age groups) and the 

accompanying basal and ceiling rules can be the cause of a less accurate estimation of the 

developmental level of a child. Because of the item sets and the strict basal and ceiling 

rules a child is only tested outside of the original item set when it performs exceptionally 

well or exceptionally bad. Therefore, the choice of the initial item set affects the test 

scores of the child. For this reason the decision was made to require a broader basal and 

ceiling rule for the Dutch version, that provides a broader but also a more accurate picture 



 22 

of the developmental level of a child. An extended description of the item sets and the 

basal and ceiling rules of the BSID-II-NL is given in paragraph 3 of this chapter.  

A pilot study was carried out with the experimental version of the BSID-II-NL 

intended to verify if the translation of the original materials was well phrased and suited 

for the target group. Subsequently, it was important to determine if the original 

arrangement and sequence (based on item difficulty) of the items in the item sets could be 

maintained.  

With the results of the pilot study, the final instrument could be constructed to develop 

the Dutch standardization and determine the validity and reliability of the BSID-II-NL.  

 

The pilot study 

Sample. The experimental version of the BSID-II-NL was administered to 235 

children in the age group of 1 month to 3.5 years old. All children were experiencing 

normal development, i.e. until the moment of testing the children had not been diagnosed 

and/or treated for developmental problems. For all children Dutch was the primary 

language. Randomized recruitment was conducted via the provincial inoculation 

administration in Groningen. Table 1 summarizes the sample by age group and sex. 

 

Table 1  

Number of children per age group and sex in the sample 

Age group Girls Boys Total 

1 12 9 21 

3 16 15 31 

4 10 9 19 

7 9 22 31 

11 15 13 28 

15 15 16 31 

18 10 12 22 

24 16 15 31 

40 10 11 21 

Total 113 122 235 
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Procedure. All tests were administered in the playroom of the department of 

Orthopedagogics of the University of Groningen and by either graduated 

orthopedagogues or master students orthopedagogy. All took part in a brief training in the 

administration of the BSID-II-NL and were counseled on a weekly basis during the pilot 

study. In as far as was possible, all children who were registered by their parents were 

tested, if their age corresponded with one of the age groups that were determined 

beforehand. For children younger than 24 months a margin of one week younger or older 

than the exact age was allowed. For children older than 24 months, 2 weeks difference 

was allowed. The age groups were selected in a way that ensured that every item would 

be administered in at least one of the age groups.  

Results. The first aspect of this pilot study concerned phrasing and content of the 

translated test procedure and item instruction. The most important results of the pilot 

study with regard to test procedure, item instructions and play material of the Mental and 

Motor scale and the Behavior Rating Scale (BRS) are discussed.  

Concerning the test procedure it was found from experiences of the test 

administrators that the order of administration of the items as is noted on the cue sheets 

(the advised order of the items based on needed play materials and content) is preferable 

to administering the items in order of difficulty, as on the score form. This cue sheet 

order should however not be compulsory. The directions in the manual with regard to the 

testing procedure rightly denote that item order and the order in which Mental and Motor 

scales are administered depend on the child and on the testing situation.  

Experiences of the test administrators with the BSID-II-NL and a further 

examination of the pilot version have led to improvements in the item content 

(corrections of errors, addition of missing information) and phrasing (correcting 

grammatical errors and ambiguities).   

From experiences with the play material it became clear that among others the 

stimuli booklet and the doll broke easily. It was advised to replace these materials with 

more solid specimens. Also, it was found that the play materials in different testing kits 

were not the same in all instances. This was true for instance for the bunny, the car and 
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the booklet for reading to the children. The BSID-II-NL is a standardized test and 

therefore care should be taken to create conditions as similar as possible for each test 

administration, which also means providing the same play materials. Apart from the 

remarks mentioned above, the play materials were generally judged to be attractive and 

suitable for the target group and skill to be measured.  

The second aspect of the pilot study concerned the division of the BSID-II-NL 

into age groups based on the original (US) item difficulty. The most easy (first) item in 

the age group is performed correctly by 95% of the children and 10% of the children 

receive a positive score on the most difficult (last) item. The p-values (item difficulty) of 

Dutch children in the pilot study deviate from these values. In all age groups we found 

lightly to strongly fluctuating p-values. While it is true that the last items administered in 

an age group have lower p-values, a 95% - 10% difference could not be found. Further 

analysis of these results gave no cause for changing (the item compilation of) the age 

groups or the order of items in these age groups. A calculation of correlation between the 

item numbers and p-values per item set gives a sufficiently negative correlation, see table 

2. This table shows that the items are progressively more difficult; the more negative the 

p-value, the better the correlation is between item number and difficulty level. The small 

fluctuations in p-values are, in light of the limited sample, not enough reason to change 

the item order and by doing so the content of the item sets.  
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Table 2 

Correlation between item numbers and p-values per item set on the Mental and Motor 

scale 

Item set Mentale scale Motor scale 

1 -.76 -.60 

3 -.52 -.76 

4 -.65 -.79 

7 -.72 -.72 

11 -.82 -.83 

15 -.74 -.51 

18 -.83 -.73 

24 -.80 -.55 

40 -.62 -.71 

 

 

No special attention was paid to the Behavior Rating Scale. The reasons for not doing this 

were that the clear phrasing of questions and possible answers gave no cause to expect a 

need for modifications in the BRS based on the results of the pilot study and that the 

limited size of the pilot study did not make it possible to perform a factor analysis to 

investigate the original (American) factor structure of the items in separate age groups. 

Only a few corrections to the text were made based on experiences of the test 

administrators in the pilot study.  

 

 Conclusion 

Except for the broadening of the basal and ceiling rules and some changes in the 

wording, no significant changes were made to the testing procedure or item instructions 

of the three scales. No cause was found to adapt the original age group division or item 

order in the final version of the Dutch version of the BSID-II. In the standardization 

study, items are to be administered in the order specified on the cue sheets. As is noted in 

the manual, this order is not compulsory. The order is advised, but can be changed if 

circumstances or the child ask for it. In the standardization study, after each test all 
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questions of the BRS are to be answered by the test administrator. The results collected in 

this way will be used as the basis for a factor analysis to investigate the original factor 

structure and adapt this to the Dutch situation if needed.  

After the results of the pilot study were processed, the final instrument was put 

together. The content and characteristics of the BSID-II-NL are summarized in the next 

paragraph.  

2.3 Description of the final version of the BSID-II-NL 
 

A summary is given of the content and characteristics of the final instrument (a 

comprehensive description is provided in Van der Meulen, Ruiter, Lutje Spelberg & 

Smrkovsky, 2002). For reasons of legibility only BSID-II-NL is mentioned. Apart from 

some (aforementioned) differences, the text also applies to the original (US) BSID-II.  

 

Three scales 

  The Bayley Scales of Infant Development have been constructed in such a way 

as to present the child with tasks and situations that are expected to be of interest to the 

child. The instrument comprises three scales: the Mental scale (178 items), the Motor 

scale (111 items) and the Behavior Rating scale  (30 items). The items of the Mental and 

Motor scale are scored dichotomously (positive/negative), answers to the questions in the 

BRS are awarded a score from 1 to 5.  

  Most of the items in the Mental and Motor scale are task items. In these items, 

the test administrator must try to produce wanted behavior in the child by presenting 

stimuli. Some of the items don’t use stimuli, they have to be observed spontaneously. The 

BRS contains two questions for the parent/caregiver in which the parent/caregiver can 

indicate if the test accurately reflects the child’s skills. Next to these questions, the scale 

comprises a series of items that allow the test administrator to judge the behavior of the 

child during the test.  

The Mental scale consists of 178 items that measure the child’s cognitive skills. 

The Mental scale consists of items related to the processing of visual and auditive 

information, eye-hand coordination, imitation, language development, memory and 

problem solving.  
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After administrating the Mental scale a raw score is calculated (RSMS) and a mental 

development index (DIMS) is determined. A 90% reliability interval is also provided, and 

it is possible to determine how the score should be classified: seriously delayed, delayed, 

normal or accelerated development. For an example, see appendix 1. 

The Motor scale (MR) consists of 111 items that measure skills related to gross 

and fine motor control, including movements like rolling, crawling, standing, walking, 

running and jumping. This scale also tests fine motor manipulations, such as eye-hand 

coordination, adjusted use of writing materials and imitation of hand gestures. For the 

Motor scale a raw score (RSMR), a motor development index (DIMR), a reliability interval 

and a classification are also determined (as in the Mental scale). For an example, see 

appendix 2. 

  The Behavior Rating scale consists of 30 items, the first two of which are 

questions to the parent of the child. This scale is administered after the Mental and Motor 

scales and is meant to measure the behavior of the child during the test. Behavior and 

disposition of the child are judged, based on level of alertness, adaptation to surroundings 

and quality of motor skills. For an example, see appendix 3.  Scoring all items on a five 

points scale and describing the score on the scale improves the reliability of the scale and 

facilitates scoring and interpretation. Items are grouped in three age groups: 1 – 5 months, 

6 – 12 months and 13 – 42 months. Scores on the items of the Behavior Rating scale  are 

differentiated by age groups into factors and total score. For each age group three 

behavioral factors can be determined and a total score. These factor and total scores are 

expressed in terms of percentiles. A description of the original factors here is of little use 

due to the still unknown results of the factor analysis of the results of the data from the 

standardization study. To determine whether the American factor structure also applies to 

the Dutch situation a large amount of data is needed. The final structure of the Behavior 

Rating scale  is described later in this chapter.   

 

Test procedure 

  Bayley’s opinion on the structure and the process of child development has 

allowed for a flexible administration of the test within a standardized procedure. In the 

manual, specific directions are given for presenting items to the child. The order and the 
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speed with which items are administered depend on a combination of factors, including 

the age of the child, its disposition and the success rate on related items. Despite the 

flexible administration procedure, the BSID-II-NL can be characterized as a so called 

power test. A power test  is a test in which the items are presented in order of  increasing 

difficulty. This means that the difficulty of items that are administered in a certain age 

group range from very easy to very difficult.  

For reasons of time limitation (and frustration limitation for the child) and 

uniformity, item sets were classified according to a broad range of items correlated to the 

child’s age. The item sets show some overlap; the most difficult items for 9-month-old 

children are for instance the easiest ones for 13-month-old children. The item sets are 

arranged in such a way as to make the content range of the item set large enough to fix 

the basal and ceiling value within a single item set, and also to establish sufficiently 

differentiated scores. Because of the classification of items into age groups, ceiling and 

basal rules are established instead of cut-off rules. These rules indicate when the lower 

and upper limit have been reached. If a limit is not reached, the extra items of related 

item sets will be administered, that are not included in the original item set. The Dutch 

version of BSID-II has adapted basal and ceiling rules. Instead of at least five positive 

items within the item set on the Mental Scale, a child performing the BSID-II NL should 

score at least eight positive items to reach the basal level in the item set. In the Dutch 

version the child has to perform better to stay within the item set, about a third of all the 

items have to be scored positive. If a child happens to perform well in one area, say 

building blocks, this one skill is not enough to reach the basal level. The ceiling level has 

also been adjusted so that it is easier to administer items outside the item set. In the 

original version, the Mental scale has a ceiling level of three negative items, in the Dutch 

version a maximum score of five negative items is a reason for administering items from 

a higher item set. For the Motor Scale the basal and ceiling levels have been adjusted to 

five positive items and three negative items respectively. By extending the limits, an item 

set will become less rigid; the child is less likely to get ‘stuck’ in the initial item set. The 

child has to achieve more positive scores to reach the basal level, thus having to return 

more often to a lower item set. In order to reach the ceiling level the child must have 

more negative scores. By doing this, the item set at the start will exert less influence on 
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the final test result. By going back or moving up from an item set the examiner is given a 

broader picture of the child’s development. Table 3 provides an overview of the original 

(US) and adjusted (NL) basal and ceiling rules.  

 

Table 3  

Comparison of the original (US) and adjusted (NL) basal and ceiling rules 

 Original (US) Adjusted (NL) 

 Mental scale Motor scale Mental scale Motor scale 

Basal is reached 

when: 

�5 items 

positive 

�4 items 

positive 

�8 items 

positive 

�5 items 

positive 

Ceiling is reached 

when: 

�3 items 

negative 

�2 items 

negative 

�5 items 

negative 

�3 items 

negative 

 

 

Conclusion 

The BSID-II-NL is a translation of the original BSID-II and only one significant 

change is made prior to the standardization study: the use of adapted basal and ceiling 

rules for the Mental and Motor scale. Other than this, the original instrument has 

remained unchanged both in structure and in content. Based on the results from the 

standardization study, additional changes will be made. Naturally, this entails the 

development of Dutch norms, but also a determination of the item difficulty and final 

factor structure of the Behavior Rating scale. The next paragraph describes the 

standardization study and its implications on the structure and content of the BSID-II-NL   

 

2.4 Dutch standardization 
 

To provide valuable information regarding a child’s developmental level, it is 

necessary to compare test results of a child to results of children in its age group, but also 

to compare test results between different ages and to compare with results achieved on 

comparable tests. By converting raw scores into standardized norm scores, age is taken 

into account. Raw scores were converted to normalized standard scores with a mean of 
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100 and a standard deviation of 15. Such scales are used for most development and 

intelligence tests, enabling us to compare the scores. This paragraph describes and 

justifies the standardization study of the BSID-II-NL.  

 

Sample 

The standardization study was based on the test results of 1909 Dutch children. 

The study was conducted at four centers: the department of Orthopedagogics of the 

University of Groningen (UoG), the department of Medical Psychology of the University 

Medical Center Groningen (UMCG), the department of Pediatrics – Neonatology of the 

Sophia Children’s Hospital, Erasmus Medical Center Rotterdam (Sophia) and the 

department of Child Psychiatry of the University Medical Center Utrecht (UMC Utrecht). 

It involved children experiencing normal development, i.e. until the moment of testing 

the children had not been diagnosed and/or treated for developmental problems. For all 

children, Dutch was the primary language.  

Initially, in the set-up of the standardization study, a division was made into 10 

age groups, with the groups selected in a way to assure that all age groups would have 

sufficiently differentiated scores. Later, when data from other centers was made 

available, the number of age groups was expanded. In each center, recruitment was 

conducted in a different way. The sample at the UoG was constructed with the help of the 

Provincial inoculation administration. The main reason for contacting parents through 

this organization was that all children are registered here in connection with the national 

inoculation program. The group of 18 month old children was selected differently: this 

group participated in a study at the University Medical Center Groningen into the effects 

of PCB-levels in mothers on the mental and motor development levels of the 18 month 

old child. The UMCG-group also comprised Dutch speaking children participating in a 

study into the effects of breastfeeding or bottle feeding on the developmental level at 

approximately 18 months old. Ultimately, children were tested in the ages of 17 to 24 

months that were born after a pregnancy without complications, and without having been 

diagnosed or treated for developmental problems until the moment of testing. All 

children in de Groningen sample lived in the city or province of Groningen. The children 

of the Sophia group from Rotterdam also participated in a national study into the effects 
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of PCB-levels in mothers on the psycho-motor and mental development levels of the 18 

month old child. For this group of children the characteristics named above also apply. 

The test subjects presented by the UMC Utrecht participated in a study into the effects of 

hormones in the prenatal and neonatal period on the development of the brain and 

development of behavior, cognition and physiology. These participants had been born in 

normal single child pregnancies, where because of age (96%), medical history (3,3%) or 

other medical reasons (0,7%) an amniocentesis was performed. This produced a group of 

children in the ages of 13 and 14 months old. It should be noted that a small number of 

children in the UoG sample are present in the sample more than once (in different age 

groups). The children in the sample of the Sophia group were all tested when they were 3 

months, 7 months and 18 months old. Because the children all met the inclusion criteria 

and because of the large numbers of children in these age groups, we expect them to 

reflect the population in the Netherlands in these age groups. Besides this, we do not 

expect any measurement effect as a result of the young age of the children, large intervals 

between two test administration and because of the structure of the BSID-II-NL itself. 

Table 4 gives an overview of the number of children per age group and sex in the 

standardization study. 

 

Table 4 

Number of children per age group (in months) and sex 

Age 1 3 4 7 11 13 14 15 17 18 19 20 21 22 24 36 40 Total % 

Girls 17 195 16 154 23 21 9 21 11 189 167 22 20 21 29 11 19 945 49.5 

Boys 13 191 12 163 16 23 13 24 17 193 164 37 26 19 24 13 16 964 50.5 

Total 30 386 28 317 39 44 22 45 28 382 331 59 46 40 53 24 35 1909 100 

  

From the table it is apparent that the number of subjects per age group differs. 

These sometimes large differences in numbers of children per age group and the unequal 

intervals between the age groups are largely compensated for by the standardization 

method. This is because the norm tables have been constructed through a procedure that 

is based on the scores of all age groups together. (For an explanation of the normalization 

method, see later in this paragraph). 
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Because the children from the city and province of Groningen for the most part 

live in “white” living areas, the number of children with an ethnic background is 

expected to be low. Because of the more culturally mixed living areas in Utrecht and 

Rotterdam, this may be different for the children of the UMC Utrecht group and the 

Sophia Rotterdam group. Table 5 gives the education level of the parents of the children 

participating in the standardization study. This data is compared to Statistics Netherlands 

data (Statistics Netherlands (or Centraal Bureau voor de Statistiek (CBS) in Dutch) is the 

Dutch Census bureau) for the year 1999. This is the year in which the gathering of 

standardization data was started. The age group of 30 – 34 years old was chosen since it 

was assumed that this interval closely approximates the average ages of parents of 

children in the sample. 

 

Table 5 

Education level of parents in the standardization sample vs. population averages 

(provided by the CBS) in percentages 

Education level Standardization sample 

BSID-II-NL 

CBS data 

(1999; 30-34 y/o) 

 Male Female Male Female 

Low* 26.1 22.5 27.9 25.3 

Middle* 40.8 49.3 43.3 47.5 

High* 32.3 27.7 28.7 27.2 

*The education level of parents has been subdivided into three groups: 

- Low:  In the Netherlands: Basisonderwijs, LBO, VBO en MAVO) 

- Middle:  In the Netherlands: HAVO, VWO en MBO) 

- High:   In the Netherlands: HBO en WO) 

 

Because of differences in coding between the different study centres a further 

differentiation in education levels is not possible. The CBS data from 1999 has therefore 

been divided into the same three categories. It is clear from the table that the percentages 

of parents participating in the standardization study in different education levels closely 

match the levels of the total population of the Netherlands. A goodness of fit test (�-



 33 

square test) confirms this. There seems to be a dependency between education level and 

the type of sample (BSID-II-NL versus CBS) both for men, �² (2, N=1909) = 13.20, 

p<.01 and women, �² (2, N=1909) = 7.29, p<.05. However effect size-indices for Chi-

square tests for contingency tables were small (see Cohen, 1988, p. 224-225) both for 

men (w=.08) and women (w=.06).  

 

Procedure  

During testing, conditions were made as similar as possible for each child. All 

tests were administered in specially equiped rooms in the study centers. Only a few of the 

tests were administered at home, under conditions closely approximating those at the 

centers.  

De tests were administered by well-trained and experienced test administrators, 

usually in the presence of a parent/caregiver. In total, 37 test administrators participated 

in the project, divided over the four study centers. By extended training and monitoring 

by the project lead during the study we have tried to minimize the effect of variations in 

the behavior of the test administrators. The tests of children in Rotterdam and Utrecht 

were administered by experienced orthopedagogues and psychologists with extensive 

experience in testing young children. In the case of the children in the Groningen group, 

the tests were administered by master students orthopedagogy that had received an 

intensive, two-day training in the test instrument. After this training they first assisted 

more experienced test administrators and video tapes of the first test administrations were 

made. Those tapes were discussed extensively. During the test period, weekly evaluation 

sessions were held to compare notes and experiences. These regular evaluation sessions 

made sure that test administrators were constantly aware of their behavior during the test 

administrations and of the importance of strictly maintaining the test procedures and item 

instructions. 
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Results 

After the test administration with the BSID-II-NL, raw scores for the MS and MR 

are calculated that are converted to normalized standard scores by means of norm tables, 

called Development Indices (DI). The Behavior Rating scale  produces a number of 

factor scores and a total score. The raw scores of the BRS are converted as well by means 

of norm tables, only this time in terms of percentiles (as for the original BSID-II).  

Mental and Motor scale. Table 6 lists the raw scores on the Mental and Motor 

scales for the age groups included in the standardization study.  
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Table 6  

Overview of mean raw scores (Mean RS) and standard deviation (SD) per age Group on 

the Mental and Motor scale 

 Mental Scale Motor Scale 

Age 

(months) 

Mean RS  SD n Mean RS  SD n 

1 11.47 3.32 30 11.67 2.17 30 

3 31.42 3.20 386 22.23 2.31 386 

4 42.64 2.79 28 25.54 1.82 28 

7 63.44 3.11 317 39.16 4.00 317 

11 78.62 3.01 39 58.31 2.75 39 

13 88.79 4.21 43 60.42 3.39 43 

14 92.59 5.75 22 63.55 3.50 22 

15 97.49 4.87 45 67.31 7.83 45 

17 109.21 6.69 28 75.68 2.55 28 

18 109.87 6.05 382 75.20 3.17 381 

19 113.02 6.49 331 76.38 2.72 331 

20 117.36 6.33 59 78.98 3.58 55 

21 119.82 8.70 45 80.04 3.69 45 

22 124.55 6.97 40 82.15 3.22 40 

24 129.94 6.98 52 83.23 3.72 53 

36 156.54 4.21 24 100.13 4.48 24 

40 163.06 5.76 35 104.11 2.63 35 

Total   1906*   1902* 

- Age (months): Age in months; Mean RS: mean raw score;  SD: standard deviation; n: 

number of children 

* The totals don’t add up to 1909 because both scales were not administered to all 

children.  

 

The norm tables for the Mental and Motor scale are constructed through a method 

that uses a fit procedure based on the score differentiation of all age groups together (a 
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method described among others by Snijders, Tellegen and Laros (1988) and Van Eldik 

(1998)). The basic assumption is that in the test population changes in developmental 

characteristics change systematically with age. This method was selected for two reasons: 

first of all, the number of test subjects per age group was too small to determine the 

norms in the classical way, i.e. separately per age group with sufficient reliability. The 

limited sample size for the norm groups increases the chance of random fluctuations, 

especially at the ends of the score range. The second reason was that the fit-procedure 

produces a regression equation that enables the construction of norms for the empirical 

age groups, but also for the (intermediate) age groups that were not studied.  

First, temporary normalized standard scores were determined per age group from 

the raw scores using a non-linear transformation as described by Lienert (1961, p. 336-

344). First the cumulative frequency distribution of raw scores for each age group in the 

standardization sample was determined, after which the normalized z-scores for these 

cumulative proportions are determined (with a continuity correction). These z-values are 

then transformed to a distribution with mean = 100 and standard deviation = 15. As 

stated, these temporary normalized standard scores are not very reliable because of the 

sometimes small number of test subjects per age group. For this reason we performed a 

gradual non-linear regression analysis for a combination of all age groups, using the 

temporary normalized standard score as dependent variable and age and raw score as 

independent variables. This procedure produced a non-linear regression equation that 

could then be used to calculate final standardized scores based on raw score and age.  

For the MS, it was not possible to get a good fit for all ages combined. After 

inspecting the development of the raw scores with age, it was decided to perform two 

separate analyses: one for the age groups of 1 through 13 months old, and one for the age 

groups 7 through 42 months old. In doing so it was possible to get a good fit; this means 

that the multiple correlaties between the final standard scores and the preliminary 

standard scores are sufficiently high and the number of predicting variables is as low as 

possible. If needed, corrections are made for not complying to the requirements set by 

Laros and Tellegen (1991, p. 43): for each specific raw score the final standardized score 

must decrease as the age increases and per age group final standardized scores have to 

increase as the raw score increases. Using the final norm scores, norm tables were 
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constructed for the entire age range. Because of the rapid development of children 

younger than 12 months, the norm tables list norms per half month for this group and per 

full month for children of 12-42 months old.  For the regression equations of the Mental 

and Motor scale, see appendix 1. 

Behavior Rating scale. Using the Dutch test data a principal components analysis 

was used to determine if the original (US) factor structure and division in age groups 

could be maintained in the BSID-II-NL. It was found that this structure and division 

could not be maintained. Only the correlation between the scores on a group of (motor) 

items of the Behavior Rating scale  and the factor “motor quality” corresponded to the 

American results. The results of this component analysis then led us to perform a second 

component analysis, this time using two factors. The structure of the ‘factor loading’ 

found in this way confirmed that based on the Dutch data, the behavior factor structure is 

less differentiated than the US structure. The number of age groups has been reduced 

from three to two and the number of specific behavior factors for each age group is two, 

one less than in the US version. For the BRS percentiles were determined for the raw 

scores. Because here we standardized for combined age groups (with sufficient numbers 

of children) a fit procedure was not necessary. The percentages were calculated directly 

from the cumulative proportions, corrected for continuity.  

 

Developmental indices  

Based on the standardization method described above, norm tables were 

constructed. Using the norm tables, raw scores in the Mental and Motor scales can be 

converted to developmental indices (standard scores). These show how a child is 

developing compared to other children of the same age, but also compared to children of 

a different age. The developmental indices for both scales have, just as for the IQ, an 

mean value of 100 and a standard deviation of 15, with a lower limit of 55 and an upper 

limit of 145. Using internal consistency, 90%-reliability intervals for the developmental 

indices were determined for each age group (in this case “probability-intervals” as 

defined by Evers, van Vliet-Mulder & Groot, 2000, p. 1407 are meant). For the age 

groups in the study these were based on the reliability coefficients that were found; for 

other age groups they were based on interpolated reliability coefficients.  
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Developmental age equivalents 

The mental and motor capabilities of a child can also be expressed in terms of so 

called developmental age equivalents. This expresses the score in terms of the age at 

which a child with a developmental index of 100 (being the mean for that age) would (on 

average) achieve the measured raw score. With some care these developmental age 

equivalents can be calculated for children that are too old to apply the norm tables, but 

achieve a score that corresponds to the mean score of younger children, or to children that 

are younger than 42 months old, but achieve a score that is outside of the norm tables. 

For the latter group of children it is possible to add a (in this case more significant) 

developmental age equivalent determination to the developmental index < 55.  

 

Conclusion  

Because of the standardization method that was used, full use was made of the 

large number of children in the standardization sample. By incorporating the scores of all 

age groups into a continuous function of age, it becomes possible to determine norms 

based on the test data of all children combined. This method has many advantages, but in 

this case it is a necessity, because of the influence of sample variations in the age groups 

with small numbers of children and because of the uneven distribution of children over 

age groups. The smaller the number of children, the larger the influence that random 

and/or extreme scores exert on the mean score of the group. By using the results for all 

age groups in the standardization of the BSID-II-NL, it is possible to compensate for the 

influence of random fluctuations by using scores of children in adjoining age groups. 

This eliminates the need for large numbers (at least 100) of children in evenly distributed 

age groups.  

In the case of the BSID-II-NL, all standardization data had to be gathered in a 

relatively short period and with very limited means. The size of the study in combination 

with time limitations and the limited means available were not conducive to selecting the 

sample. The time limitations were caused by the desire to replace the BOS 2-30 as soon 

as possible because of its dated norms and the unavailability of the test material. Because 

of this it was decided to release the test in parts. This lead to a first publication of the 
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manual and standardization and later in a second publication with the technical 

foundation.  

With regard to the Behavior Rating scale  the BSID-II-NL has a different factor 

structure. It was not possible to sufficiently substantiate the original factor structure using 

the data from the Dutch standardization study.The factor structure in the Dutch version is 

less differentiated: the number of age groups was reduced from three to two and the 

number of specific behavior factors is two for each age group, one less than in the US 

version.  

2.5 Instrumental utility 
 

In the United States extensive studies were performed on the psychometric 

qualities of the BSID-II. These studies proved the instrument to be both highly reliable 

and valid (Black & Matula, 2000). That a test is considered reliable and valid in the 

United States may be a good indication that the same holds for a Dutch translation and 

adaptation, but it can not be guaranteed (Drenth & Sijtsma, 1990). That is why a separate 

study was made in the Netherlands of the psychometric qualities of the BSID-II-NL. To 

examine the instrumental utility, we conducted several reliability and validity studies. We 

assessed internal consistency, test-retest reliability, stability and inter-rater reliability. To 

assess construct validity, the relationship was examined between the BSID-II-NL and 

comparable widely used Dutch instruments. Finally, we discuss the relation with 

background variables.  

 

Sample  

To assess the instrumental utility of the BSID-II-NL, three different samples were 

analyzed. To determine internal consistency, the data of the standardization sample was 

used, sample 1 (n=1909). For assessing test–retest reliability, inter-rater reliability and 

construct validity, sample 2 was constructed by sending a letter to all the parents of 

children participating in the UoG standardization sample, asking them to contact us in 

case they were willing to participate in a second test with their child. This provided us 

with a group of children that partially consists of children that also participated in the 

standardization sample. We added subjects to this sample by inviting (mostly younger) 
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siblings of these children to participate. This sample 2 consists of 168 tested children 

between the ages of 3 and 42 months old (Zwart, 2004). The only criteria for inclusion 

were that each child should be healthy and between 0 and 42 months old. On the basis of 

the age level of the children different ‘sub-samples’ were constructed to be used in 

separate validity and reliability studies. Some of the children in sample 2 took part in 

more than one study. For example some children were examined twice with the BSID-II-

NL (test-retest reliability) and one of the administrations was observed by an inter-rater 

(inter-rater reliability). The sub-samples described for each study belong to sample 2. To 

assess stability (long term reliability), sample 3 was used. The third sample consists of 

children (n=62) that were taking part in the UMCG study into the effects of PCB-levels. 

These children were tested at 18 months of age (and included in the standardization 

sample) and again at 30 months of age. Table 7 shows the division of the children in the 

different sample studies.  
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Table 7 

Characteristics of the sample “instrumental utility” for the different test combinations 

   Age in months sex 

Test combination Sample n mean range boy girl 

Reliability       

Internal consistency 1 1909 See table 8 

BSID-II-NL test-retest 2 34 20.8 4.0-39.2 13 21 

BSID-II-NL inter-rater 2 35 20.7 3.0-42.0 20 15 

BSID-II-NL stability 3 62 18.2* 18-19* 36 26 

Construct validity       

BSID-II-NL vs. BOS 2-301 2 43 17.4 3.0-30.0 19 24 

BSID-II-NL vs. SON 2½-72 2 28 37.2 30.0-42.0 11 17 

BSID-II-NL vs. GOS 2½-

4½3 

2 28 33.8 30.0-41.0 17 11 

* At second measurement (30 months): 30, 44 (30-31) 
1   Bayley Ontwikkelingsschalen 2-30 maanden (Van der Meulen & Smrkovsky, 1983) 
2  Snijders-Oomen Niet-verbale intelligentietest 2½-7 jaar (Tellegen, Winkel, Wijnberg-

Williams, & Laros,  1998) 
3 Groningse Ontwikkelingsschalen 2½ - 4½ jaar (Neutel, Van der Meulen & Lutje 

Spelberg, 1996) 

 

Procedure 

All children, in sample 2 and 3 were tested twice. Some were tested twice with the 

BSID-II-NL as part of the reliability studies, others were tested with the BSID-II-NL and 

either with the BOS 2-30, the SON 2½-7, or the GOS 2½-4½ to assess construct validity. 

From here on, we will refer to such a combination as a test combination. All the tests 

were administered by well-trained and experienced test administrators, usually in the 

presence of a parent/caregiver. Care was taken to ensure that both tests were administered 

under circumstances that were made as similar as possible; if possible, children were 

tested at the same time of day and in the same room. The order in which the tests were 

administered was varied as much as was possible. Some children were tested with the 
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BSID-II-NL first and then with one of the others, other children were tested with the 

other test first. This was systematically varied.  

 

 

Results 

Reliability. There isn’t a single measure for the reliability of a test. By assessing 

different forms of reliability, an indication of general reliability is given. For the BSID-II-

NL, internal consistency, test-retest reliability, long term stability and inter-rater 

reliability were determined.  

Internal consistency was determined based on the data from the standardization 

study (sample 1). To determine internal consistency, the Lambda-2 coefficient (Guttman, 

1945) was used. According to Ten Berge and Zegers (1978), the Lambda-2 coefficient is 

a less-known but better estimator for the lower limit of reliability than the more often 

used alpha-coefficient of Cronbach (1951). Ten Berge and Zegers state that among a 

number of ways to calculate the lower limit of reliability, Lambda-2 is always larger or 

equal to the alpha coefficient and therefore is at least as close as the alpha to reliability in 

the population. For this reason and because of the simplicity of the equation and its long 

existence, Ten Berge and Zegers advise to use the lambda-2 coefficient to determine 

internal consistency.  
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Table 8 

Internal consistency calculated with lambda 2 per age group over administered  items 

 Lambda 2 

Age group Mental Scale Motor Scale 

1 .65 .54 

3 .67 .66 

4 .51 .26 

7 .58 .80 

11 .52 .80 

13 .74 .88 

14 .85 .87 

15 .91 .75 

17 .84 .76 

18 .87 .72 

19 .87 .87 

20 .94 .80 

21 .91 .80 

22 .96 .84 

24 .88 .77 

36 .81 .81 

40 .86 .65 

Mean .79 .74 

 

 

Evers, Van Vliet-Mulder & Groot, (2000) indicate in their ‘Documentatie van 

Tests en Testresearch in Nederland’ (Documentation of Tests and Test research in the 

Netherlands) that when a test is used for selection purposes, a reliability of higher than 

.90 is characterized as good, between .70 en .80 as medium and lower than .70 as 

insufficient. Van Eldik (1998), however, remarks that in the practice of constructing tests, 

often reliability coefficients higher than .80 are deemed satisfactory. Although the Mental 

and Motor scale show low coefficients in a number of age groups (Mental: 1, 3, 4 & 40 
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and Motor: 1, 3, 4, 7 &11) the mean internal consistency coefficients are acceptable. No 

age groups were excluded in these scales, especially to guarantee the international 

equivalence of the BSID-II editions and because it is not advisable to exclude a specific 

age group (e.g. the MR scale for 4 month old children) that is not at the extremes of the 

age range. The low internal consistency of some age groups is expressed in broad 

reliability intervals. This means that a score on a (fictitious) immediate re-test can vary 

substantially.  

To examine test-retest reliability, the BSID-II-NL was administered twice within 

two weeks to 34 children for the Mental scale and 31 children for the Motor scale. The 

age of the children ranged from 4.0 to 39.2 months, with an average age of 20.8 months. 

The mean developmental indices, standard deviation of the results and the correlations 

between developmental indices are listed in table 9. The developmental indices were used 

for calculations so that age is not a factor in the analysis.  

 

Table 9 

Test-retest reliability: correlations and characteristics of the standard scores  

   Standard scores   

  First testing Second testing  

 correlation Mean  SD Mean  SD n 

MS .75** 108.18 11.90 113.09 14.56 34 

MR .80** 99.13 18.04 101.23 18.40 31 

** Correlations significant with an alpha of .01 (2-tailed) 

-    MS: Mental Scale; MR: Motor Scale 

 

The correlation between first and second testing is acceptable for both the Mental 

scale and the Motor scale. Table 9 shows that the mean developmental indices increase 

between the first and second testing, especially on the Mental scale. Discrepancies in 

scores over this short period of time may be explained by the combination of maturation 

and, particularly for children 12 months and older, learning effects. The results on the 

Motor scale closely match the population mean. The results on the Mental scale, 

however, clearly differ. Children in the sample score about 8 to 13 points higher on the 
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first and second test administration respectively. The standard deviation of the first 

administration of the Mental scale also differs. This can be explained because of the 

small sample that allows extreme values to exert more influence on the mean test score.  

Test–retest reliability was also calculated for the Behavior Rating scale . The BRS 

was filled out twice for 20 children. The scale “adaptation to the environment” was filled 

out twice for 19 children. The item “alertness” was not included in the calculations of the 

correlations. “Alertness” only applies to children in the age group of 1 to 5 months old. 

There were too few children in this age group participating in the study to make 

calculations of correlations of this item relevant. The correlations (table 10) of the BRS 

were calculated from the raw scores.  

 

Table 10   

Test-retest reliability: correlations of raw scores for BRS and characteristics of the 

standard scores 

   Standard scores   

  First testing Second testing  

 correlation Mean  SD Mean  SD n 

BRS-adap .49* 74.26 6.67 74.37 7.21 19 

BRS-mot .83** 41.55 5.29 41.50 5.82 20 

BRS-tot .67** 113.70 11.54 115.85 17.76 20 

*   correlations significant with an alpha of .05 (1-tailed) 

** correlations significant with an alpha of .01 (1-tailed) 

-    BRS-adap: adaptation to environment; BRS-mot: motor; BRS-tot: total 

 

The reliability (stability) of the BRS is lower than that of the Mental and Motor 

scale. This is not unexpected. Behavior is, when compared to mental and motor abilities, 

more sensitive to environmental influences (Bayley, 1993). Besides, the filling out of the 

BRS allows for a certain measure of subjectivity. This subjectivity is caused by the 

content of the items and the way they are scored. The items are scored on a scale of 1 to 5 

instead of dichotomously, as in the Mental and Motor scales. Also, items are not as 
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extensively described as in the Mental and Motor scales, leaving more room for personal 

interpretation, necessitating more care in interpreting the data.  

To examine inter-rater reliability, for 35 children, an independent second test 

administrator was present during testing and also (independently) scored the test. The age 

of the children in question varied from 3.0 to 42.0 months, with an average of 20.7 

months. To expand the available data for inter-rater reliability, a number of test 

administrations were videotaped. These tapes were later scored by test administrators. 

The average achieved developmental indices and the correlations between the indices are 

listed in table 11. 

 

Table 11 

Inter-rater reliability: correlations and characteristics of the standard scores 

   Standard scores   

  Test administrator Inter-rater  

 correlations Mean  SD Mean  SD n 

MS .81** 102.40 16.89 100.80 14.16 35 

MR .77** 92.96 15.59 89.74 14.63 27 

** correlations significant with an alpha of .01 (1-tailed) 

-    MS: Mental Scale; MR: Motor Scale 

 

The inter-rater reliability of the Mental scale is sufficient, and of the Motor scale 

close to sufficient. The difference in reliability on the Mental and Motor scales can be 

attributed to the fact that for a correct scoring of some motor skills, one must physically 

manipulate the child. The inter-rater does not have this possibility. In individual cases 

this can cause differences. When the quality of the videotaping of the test administration 

was insufficient, the test was excluded. This explains why not 35 but only 27 children are 

listed for the Motor scale. 

In determining the stability (or long-term reliability) of the BSID-II-NL data was 

used of children that took part in the standardization study and were later tested again 

with the BSID-II-NL as part of a follow-up study into the effects of PCB- and dioxin 

exposure on the mental and motor development of young children. The first test was 
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administered when the children were 18 months old. The second was administered at the 

age of 30 months.  

 

Table 12  

Stability: correlations and characteristics of the standard scores 

   Standard scores   

  18 months old 30 months old  

 correlation Mean  SD Mean  SD n 

MS .58** 97.92 13.36 98.94 11.04 62 

MR .33** 89.13 10.36 95.18 16.66 61 

** Correlations significant with an alpha of .01 (1-tailed) 

-    MS: Mental Scale; MR: Motor Scale 

 

Since very young children were involved and the interval between tests was 

relatively large, the expectation was (based on earlier studies, Bayley 1949; Siegel, 1981; 

Molfese & Acheson, 1997) that correlations would be low on both scales. For the motor 

scale, this expectation was found to be true. The correlation between results on both tests, 

although significant, is low (.33). The prediction value on the Mental scale at 18 months 

for the results at 30 months, however, is substantial (.58), when age and interval are taken 

into account. On the Motor scale, scores for the second test administration are 

significantly higher.  

 

Construct validity. For determining the construct validity, the BSID-II-NL was 

compared to several other Dutch developmental tests. The choice of instruments to use in 

the comparison was based on the goal of the test (measuring the Mental development 

and/or Motor development), the age range of the test (which had to have at least some 

overlap with the BSID-II-NL), the structure of the test (individual and standardized) and 

standardization and psychometric qualities (based on data from Dutch children). The tests 

that qualified, based on these criteria, were the BOS 2-30, the SON 2½-7 and the GOS 

2½-4½. The validity study was based on test results of 99 children with an average age of 

29.5 months (range: 3.0 to 42.0 months). All children were tested twice inside of two 
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weeks. All children had either the BOS 2-30, the SON 2½-7, or the GOS 2½-4½ 

administered next to the BSID-II-NL. From here on, we will refer to such a combination 

of an administration of the BSID-II-NL and a similar test as a test combination.  

For 43 children, the developmental indices on the BSID-II-NL were compared to 

the developmental indices on the BOS 2-30 (van der Meulen, Smrkovsky, 1983), the 

predecessor of the BSID-II-NL. The BOS 2-30 is considered to be a valid and reliable 

test by COTAN (Commissie Testaangelegenheden (COTAN) van het Nederlands 

Instituut voor Psychologen (NIP), 2001) (Test Advisory Board for the Dutch 

Psychologists Institute) but with antiquated standardization. There is of course a strong 

similarity between the BSID-II-NL and the BOS 2-30 as they consist of a substantial 

number of identical items. However, this similarity is limited by differences in the 

administration procedure and by the fact that some of the items of the BOS 2-30 have 

been left out and new items were added. Table 13 shows an overview of the standard 

scores and correlations.  

 

Table 13 

BSID-II-NL vs. BOS 2-30: correlations and characteristics of the standard scores 

   Standard scores   

  BSID-II-NL BOS 2-30  

 correlations Mean  SD Mean  SD n 

MS .57** 108.47 15.33 114.63 16.87 43 

MR .52** 103.17 17.41 112.57 20.82 35 

** correlations significant with an alpha of .01 (1-tailed) 

- MS: Mental Scale; MR: Motor Scale 

 

The correlation coefficients confirm the expectation that the tests are correlated, 

but not highly. Clearly there are differences in the content and structure of the test, but 

also the young age of the children is expected to be an influencing factor on the 

correlation.  The correlations mentioned have been based on scores that did not take into 

account the unreliability of the instruments. If we would take this into account, we would 

have to apply a correction for attenuation (Guilford, 1965). By applying this correction it 
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is possible to determine how high the correlation between two variables would be if it 

were possible to determine both variables with perfect reliability. This correction gives a 

correlation of .68 on the Mental and .67 on the Motor scale. The table shows a 

significantly higher mean score on both scales of the BOS 2-30 than on the BSID-II-NL, 

over 6 DI points on the Mental scale and nearly 10 points on the Motor scale. These 

results confirm the expectation that the antiquated norms of the BOS 2-30 increase the 

chance of overestimating the developmental level of a child, both on the Mental and the 

Motor scale. 

The BSID-II-NL developmental indices have also been compared to scores on 

subtests of the Groninger Ontwikkelingsschalen for children between 2½ and 4½ years 

old (GOS 2½-4½; Neutel, Van der Meulen & Lutje Spelberg, 1996). The GOS 2½-4½ is 

a Dutch translation and adaptation of the Kaufman ABC (Kaufman & Kaufman, 1983). 

At the time this validity study was conducted, the GOS was still widely used by Dutch 

institutions to assess the cognitive abilities of a child. At this time, however, the test 

material is no longer available due to a difficult license transition. Assuming that the test 

is still used and will be re-published, the data from this study are still relevant. The GOS 

2½-4½ received a good evaluation by COTAN (Evers, Van Vliet-Mulder, Groot 2000) on 

the most important parts (norm scores, reliability and construct validity). The subtests of 

the GOS are organized around two ways of processing information: simultaneous (GOS 

2½-4½ sim.) and sequential (GOS 2½-4½ seq.). All subtests together form the cognitive 

scale (GOS 2½-4½ cog.). A significant connection between especially the Sequential 

scale of the GOS and the Motor scale of the BSID-II-NL is expected. The motor planning 

and coordination skills as appear in the Motor scale of the BSID-II-NL specifically target 

the ability to order information sequentially and then process it. In table 14 means and 

standard deviations of test results on the GOS and BSID-II-NL are listed and in table 15 

the correlations between both tests are listed.  
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Table 14  

BSID-II-NL vs. GOS 2½-4½: distribution of standard scores 

 n Mean Standard deviation 

GOS 2½-4½ sim.   28 118.71 13.99 

GOS 2½-4½ seq.  24 112.29 18.42 

GOS 2½-4½ cog.   24 118.63 13.82 

BSID-II-NL MS 28 110.29 11.37 

BSID-II-NL MR 28 100.89 14.92 

- MS: Mental Scale; MR: Motor Scale 

- sim.: simultaneous scale; seq.: sequential scale, cog.: cognitive scale 

 

The high mean scores on the different subtests of the GOS in relation to the test 

results on the BSID-II-NL stand out. For the cognitive scale of the GOS, for instance, the 

mean standard score is 118.63, for the Mental scale of the BSID-II-NL the mean is 

110.29. The mean score on the GOS even exceeds the range of normal development (85-

115).  

 

Table 15 

BSID-II-NL vs. GOS 2½-4½: correlations  

  BSID-II-NL 

  MS MR 

GOS 2½-4½   Sim. -.06 -.13 

GOS 2½-4½   Seq. .33 .38* 

GOS 2½-4½   Cog. .19 .23 

* Correlation significant with p < .05 (1-tailed) 

-    MS: Mental Scale; MR: Motor Scale 

-    sim.: simultaneous scale; seq.: sequential scale, cog.: cognitive scale 

 

Table 15 shows that the correlation between the different subtests of the GOS and 

the Mental and Motor scale of the BSID-II-NL is unexpectedly low. Even the correlation 

between the Motor scale of the BSID-II-NL and the sequential scale of the GOS is low, 
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though significant. Between the Mental scale of the BSID-II-NL and the cognitive scale 

of the GOS a very low correlation of .19 was found. Corrected for attenuation the 

coefficients for the Mental scale are: -.07 (sim.), .41 (seq.) and .22 (cog.) and for the 

Motor scale: -.16 (sim.), .48 (seq.) en .28 (cog.).  

A comparison was also made between the test results on the BSID-II-NL and the 

Snijders Oomen Niet-verbale intelligentie test for children between 2½ and 7 years old 

(SON-R 2½-7; Tellegen, Winkel, Wijnberg-Williams, & Laros, 1998). The SON-R 2½-7 

is a non-verbal, individually administered instrument for assessing cognitive development 

of children in the age group 2 ½ to 7 years old. The COTAN (Evers, Van Vliet-Mulder, 

Groot, 2000) evaluates this test as “good” on all parts. The achievements of a child on the 

six subtests can be summarized in an intelligence score, the SON-IQ. High correlation is 

expected, especially with the Mental scale of the BSID-II-NL. Means and standard 

deviations of the developmental indices are listed in table 16. Correlations between the 

two tests are listed in table 17. 

 

Table 16 

BSID-II-NL vs. SON-R 2½-7: distribution of standard scores 

 n Mean Standard deviation 

SON 2½-7 (SON-IQ) 28 106.18 14.00 

BSID-II-NL MS 28 105.29 17.01 

BSID-II-NL MR 22* 105.86 7.12 

*   The Motor scale was administered to only 22 of the 28 children 

-    MS: Mental Scale; MR: Motor Scale 

 

In calculating the SON-IQ, “inflation-correction” of the IQ was taken into 

account. The manual (Tellegen, Winkel, Wijnberg & Laros, 1998) states that the norm 

scores of the SON-R 2½-7 will age by 1 IQ point every three years.  
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Table 17  

BSID-II-NL vs. SON-R 2½-7: correlations 

 BSID-II-NL 

 MS MR 

SON 2½-7 SON-IQ .55** .56** 

** Correlations significant with p < .01 (1-tailed) 

-    MS: Mental Scale; MR: Motor Scale 

       

The correlation found is sufficient. If we correct for the unreliability (correction of 

attenuation) of both tests the coefficients are: .65 (Mental scale) and .69 (Motor scale). 

 

Conclusion 

The reliability of the BSID-II-NL was tested in a number of ways. The mean 

internal consistency coefficient of the mental scale is sufficient: .79 (range .51-.96). The 

same holds for the Motor scale: .74 (range .26-.88). The lowest coefficients are found in 

the youngest age groups. This means that especially in those groups, the tests provide a 

less accurate picture of the general development of the child in comparison with older age 

groups. Care should therefore be taken when interpreting the data. Especially for children 

up to 12 months of age on the Mental scale and the first few months on the Motor scale 

achieved scores can be significantly higher or lower on re-testing.  

The test-retest correlations are reasonable for the mental scale (.75) and high for 

the Motor scale (.80). The results of the second test administration are higher on the 

Mental scale in 73% of all cases and in 58% of the cases on the Motor scale. This 

indicates that in general, experience from earlier testing has a positive influence on the 

scores of the child. For young children, this might be because of increased familiarity 

with the testing situation, and in the case of older children by increased familiarity with 

the test items. For the Behavior Rating scale , test-retest correlations are low (.49) for the 

factor score “adaptation to the environment” and for the total score (.67). The low 

correlations correspond to expectations. The items of the Behavior Rating scale  are not 

scored dichotomously but on a scale of 1 to 5, leaving more room for interpretation, and 

items are less accurately described than in the Mental and Motor scales. The factor 
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“quality of motor skills” apparently can be determined more objectively, correlation for 

this factor is high (.83).   

Our stability study showed positive outcome. The prediction value of the Mental 

scale at 18 months old for the results at 30 months old is high (.58) when taken into 

account the young age of the children at the time of the first test and the long time 

interval (12 months) between the first and second test. For the Motor scale it is low (.33). 

This indicates that the skills measured by the Mental scale at 18 months old have a higher 

prediction value for the more complex skills at 30 months old than the skills measured by 

the Motor scale. The results on the Motor scale at 18 months old have to be viewed as a 

random indication with a low prediction value for future development, even more so than 

results on the Mental scale. 

The inter-rater reliability shows for the Mental scale that the test results of a child 

are hardly influenced by the person that administers the test: correlation between two test 

administrations by different administrators is high (.81). This also holds, albeit a little less 

pronounced, for the Motor scale. Correlation here is reasonable (.77).  

Construct validity for the BSID-II-NL was tested by comparing the scores on the 

BSID-II-NL with scores on similar tests within two weeks. From the comparison of 

scores between the BSID-II-NL and the BOS 2-30 it is apparent that the tests are 

substantially related to each other (r = .57 on the Mental scale and r = .52 on the Motor 

scale), but less than should be expected based on the similarities between the tests. 

Apparently, the structure and content of the test was changed to such an extent that the 

BSID-II-NL has become a similar test with the same background, but not simply a 

successor to the BOS 2-30. A comparison to the GOS 2½-4½ shows that the tests have 

little in common, despite the claim of both tests to examine cognitive development. Only 

the Motor scale of the BSID-II-NL and the sequential scale of the GOS have significant 

correlation. Between the Mental scale and the total cognitive score of the GOS, a 

correlation of only .19 exists. These results suggest that there is a low amount of overlap 

in the content of the two tests. A possible explanation might be that that the GOS 

measures cognitive development in a different way than the BSID-II-NL. The GOS 

specifically tests the child’s ability to process information, whereas the BSID-II-NL tests 

more general skills. When taking into account that the SON-R 2½-7 differs significantly 
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from the BSID-II-NL because of its specific non-verbal character and that, contrary to the 

BSID-II-NL, de SON-R 2½-7 requires an adaptive test procedure, the correlation 

between scores on both tests is more than reasonable. Correlation on the Mental scale is 

.55 and on the Motor scale .56. Higher correlations weren’t expected, because the 

subtests of the SON-R 2½-7 are more directed at solving problems that require spatial 

comprehension and the ability to reason abstractly and concretely. These skills are also 

tested in the BSID-II-NL, but to a lesser degree. Contrary to the SON-R 2½-7, language 

skills form an important part of the test, especially for children older than 2 ½ years.  

There is a non-verbal version of the Mental scale of the BSID-II-NL. This non-

verbal version comprises a selection of, in some cases adapted, items of only the Mental 

scale. The non-verbal version has norms for the age range of 12 through 30 months old. 

A comparison of non-verbal developmental indices between the BSID-II-NL and the 

SON-IQ was not possible because of the not-overlapping age-range of both tests. The 

non-verbal version of the BSID-II-NL is suitable for children between 12 and 30 months 

of age and the SON test can only be administered to children of at least 2 ½ years old 

when a norm score should be determined.  

Mean test scores on the tests used for validity determination, were in every case 

higher than the scores achieved on the BSID-II-NL. For the SON 2½-7 and the GOS 2½-

4½, this confirms the general impression from practice experience that the scores on 

these tests are often somewhat “flattering.” For the BOS 2-30 it indicates that it’s 

standardization is in fact dated. The high mean developmental indices on the BOS 2-30 

confirm the upward drift of norm scores. This pattern, sometimes referred to as the Flynn 

effect (Flynn, 1999) has been demonstrated in several other cognitive tests for young 

children (Black & Matula, 2000). The drift is estimated at 3 IQ points per decade (Flynn, 

1984, 1987). 
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2.6 Relation with background variables 
 

In this paragraph, background data of the children from the standardization study 

is analyzed and any correlation between background data and test results of the BSID-II-

NL is examined. The relevant background data are: sex of the child, education level of 

the parents, the test administrator and regional origin of the child. To determine the 

background data, parents filled out a questionnaire before the test was administered.  

 

Sex  

Table 18 shows mean standard scores of girls and boys on the Mental and Motor 

scales.  

 

Table 18 

Mean standard scores of girls and boys on the Mental and Motor scales 

 

 Mental scale Motor scale 

Sex n* Mean  SD n Mean  SD 

Girls 943 101.75 14.75 943 100.87 14.78 

Boys 959 98.44 14.55 954 99.11 14.64 

* Total number of tests does not add up to 1909 (the total number of participating 

children) because for some children the sex is not known. 

 

The mean standard score on the Mental scale over all age groups for girls is a little 

more than three points higher than the mean score for boys. On the Motor scale girls on 

average perform a little better than boys as well. The mean score is about 1.5 index points 

higher. Research shows that girls on average experience a somewhat faster development 

of language skills than boys (see for instance Verhulst-Schlichting, Morelli-Kayser & 

Peddemors-Boon, 1987). The large contribution of language development on general 

cognitive development might be a partial explanation for the difference between girls and 

boys on the Mental scale. A two-way variance-analysis over all age groups (see table 19) 

shows that the influence of sex on test scores is only significant (p < .01) for the Mental 
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scale. The effect size (Cohen, 1988), however, is small: f = .10. For the interaction effect 

between sex and age the same holds: the influence is significant (p < .05), but the effect 

size for this effect is small: f = .14. 

 

Table 19  

Results of a two-way variance analysis of the effects of sex and the interaction effects of 

sex and age on the test results for the Mental and Motor scale 

  Mental scale Motor scale 

Source df F Sig. Effect size 

(f) 

F Sig. Effect size 

(f) 

Sex 1 14.55 .00 .10 1.19 .28 .00 

Sex * Age 16 2.01 .01 .14 1.10 .35 .10 

- df: degrees of freedom; F: F-test; Sig.: Significance (p-value); Effect size f: .10 = small 

effect; .25 medium effect; .40 large effect) 

 

Regional origin  

For the standardization study it was assumed that regional origin of a child has no 

significant influence on test scores. Several studies, among others the standardization of 

the BOS 2-30 and both SON-tests, did not show any significant differences between 

children living in different regions. In the table below, the children of the UMCG and the 

UoG were considered separate groups. The children tested in the UMCG mostly came 

from the region around Groningen. The children tested in the UoG study mostly lived in 

the city itself.  
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Table 20  

Results of a one-way variance analysis on the effect of regional origin on the test scores 

on the Mental and Motor scales 

  Mental scale Motor scale 

Source df F Sig. Effect 

size 

(f) 

F Sig. Effect 

size 

(f) 

Origin 3 4.72 .00 .10 10.85 .00 .14 

- df: degrees of freedom; F: F-test; Sig.: significance; Effect size f: .10 = small effect; .25 

medium effect; .40 large effect) 

 

The differences in mean scores on the Mental and Motor scales are significant on 

a 1% level (Mental scale: F{3,1895}= 4.72; p<.01; Motor scale F{3,1895}=10.85; 

p<.01). But the effect of origin is small on both scales. 

 

Administrator effect  

In total, 37 test administrators participated in the project, divided over four study 

centers. To study the effect of the test administrator on the score, a selection was made of 

test administrators, based on number of tests they administered. A minimum number of 

25 tests per administrator was used to reduce the effect of sample fluctuations.  

 



 58 

Table 21 

Results of a three-way variance analysis on the effect of the test administrator on the 

results for the Mental and Motor scales (main effect and interaction-effect with age and 

sex) 

  Mental scale Motor scale 

Source df F Sig. Effect size 

(f) 

F Sig. Effect size 

(f) 

Test administrator 18 3.70 .00 .20 4.97 .00 .25 

administrator * age 97 1.25 .06  1.52 .00 .31 

administrator * sex 18 0.88 .60  0.65 .85  

- df: degrees of freedom; F: F-test; Sig.: significance; Effect size f : .10 = small effect; .25 

medium effect; .40 large effect) 

 

Table 21 lists the results of a three-way variance analysis with test administrator 

as main effect and age and sex as interaction factors. At a significance level of 1%, both 

for the Mental and Motor scale the factor test administrator has significant correlation 

with the mean developmental index. The effect size ranges from small (Mental scale) to 

medium (Motor scale). The interaction effect of test administrator and age is only 

significant for the Motor scale (p<.01). The effect size of this is medium. For both scales, 

no statistically significant interaction effect of test administrator and sex was found.  

 

Education of  parents  

In the table below, the education level of the parents of the children is listed in 

percentages. The education level of the parents was known for all children in the 

standardization study, but only for the children in the UoG and UMCG groups these 

levels could be linked to individual children. For this reason, the analysis of this 

background variable only uses data from these two study centers.  
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Table 22  

Parent’s education levels in percentages 

Level of 

education 

Standardization study 

BSID-II-NL 

CBS data 

(1999; 30-34 y/o) 

 Male Female Male Female 

Low* 26.1 22.5 27.9 25.3 

Middle* 40.8 49.3 43.3 47.5 

High* 32.3 27.7 28.7 27.2 

*Education level, divided into three groups: 

- Low:  In the Netherlands: Basisonderwijs, LBO, VBO en MAVO) 

- Middle:  In the Netherlands: HAVO, VWO en MBO) 

- High:   In the Netherlands: HBO en WO) 

 

Table 23  

Results of a three-way variance analysis on the effects of the level of education of the 

parents on the test scores for the Mental and Motor scale 

  Mental scale Motor scale 

Source df F Sig. F Sig. 

Level of ed. mother 2 1.01 .39 .67 .57 

Level of ed. father 2 1.97 .12 2.34 .07 

Level of ed. mother  

* Level of ed. father 

4 1.74 .08 1.36 .21 

- df: degrees of freedom; F: F-test; Sig.: Significance; Level of ed.: Level of education 

 

There are differences in the mean developmental indices when these are linked to 

the level of education of the father and the mother. However, these differences are not 

significant, as is shown in the results of the variance analysis listed in table 21. 

 

Conclusion 

Analysis of the influence of the background variables (sex, regional origin, test 

administrator and the education level of the parents) shows that while in some cases a 
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significant correlation was found, the effect size of this correlation was small. Only for 

the Motor scale a medium interaction effect was found between test administrator and 

age on test score. The effect of the test administrator on the end result is probably caused 

by the fact that some test administrators have tested a large number of children in a 

certain age group. In such a case, experience may start to play a part and cause a 

difference between test results for test administrators with more experience with certain 

age groups as opposed to more “all-round” test administrators. It should be noted that this 

effect can’t be attributed to the test administrator alone, since the children tested can 

actually have differed in Mental and Motor ability. The sufficient (MR) to high (MS) 

inter-rater reliability seems to confirm this, see paragraph 2.5.  

 

2.7 Discussion 
 

In the previous paragraphs, we described the construction of the BSID-II-NL, the 

Dutch standardization study, supplementary studies into the psychometric characteristics 

and the relation between the instrument and some background variables. The aim is to 

answer the research question: Is the Dutch translation and adaptation of the BSID-II a 

valid and reliable instrument for individual developmental assessment? 

An extensive Dutch standardization and results from psychometric studies support 

the qualification of the BSID-II-NL as a valid and reliable instrument to determine the 

general development of young children in the Netherlands. The main research question 

can be answered positively. The research is however subject to some limitations and 

discussion on the possibilities and limitations in its use.  This chapter ends with 

recommendations for further study.  

 

The standardization study 

By developing a Dutch standardization, it has become possible to compare the test 

results of a Dutch child on the BSID-II to a relevant norm group. Contrary to many other 

European countries, it’s customary (and imposed by the government) in the Netherlands 

to only use tests that have Dutch norms and have been positively evaluated with regards 

to validity and reliability of the Dutch version.  
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From a comparative analysis between test scores of Dutch children in the 

standardization study and American children (scores were taken from the American 

manual of the BSID-II), the same image arose that was suggested by the pilot study. On 

average and especially in the first 1.5 years, there is a developmental delay in Dutch 

children when compared to American children. See appendix 3 for illustrations. Using 

American norms on Dutch children younger than about 30 months would lead to an 

underestimation of both their cognitive and motor levels in many cases. Although the 

difference was about the same for all age groups and a correction procedure would have 

been an option, it was decided to develop a Dutch standardization. In the first place 

because as described above a test is not deemed fit for use in the Netherlands unless it has 

a Dutch standardization and secondly because any change in the test procedure and item 

instruction is reason for performing a standardization study on the adapted test materials. 

Our findings concerning the different developmental course that American and Dutch 

children show when using the Bayley test (see also Van der Meulen & Smrkovsky, 1983) 

are striking and should be subject for further research.  

In most intelligence tests, norms are calculated per age group. The calculated 

norm is then correct for the middle of the age group. The level however, of children at the 

starting age of the age group is underestimated and the level of children at the end of the 

age group is overestimated (Tellegen, 2004). The BSID-II-NL improves accuracy of 

norms by listing norms per half month for children under 12 months old and per month 

for children between 12 and 42 months of age. The standardization method used further 

allows for correction of deviations caused by using age intervals, by determining standard 

scores based on the exact age. For printed norm tables it is practically impossible to 

determine norms based on the age in days of a child, but this problem can be solved by 

using computerized scoring software. The scoring software for the BSID-II-NL allows 

for the calculation of developmental indices and the accompanying reliability intervals 

based on the age in days. The software offers simple transformation of raw scores into 

standardized scores, takes the rapid development of young children into account and 

solves the problem of big jumps in successive norms tables for, in particular, children 

younger than 12 months old. Those big jumps can cause a large difference in norm score 

for an age difference of one day. For instance, for a child of 5 months and 23 days old, 
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the developmental index is read from the age group of 6 months. If the child has for 

instance a raw score of 55, this gives a developmental index of 88. If the child had been 

tested a day earlier, at 5 months and 22 days, the developmental index would have been 

read from the age group of 5.5 months old. This would have given a developmental index 

of 106. Using the software, a score of 55 gives a developmental index of 97 for a child of 

5 months and 22 days old and 94 for a child of 5 months and 23 days old.  

 

Instrumental utility 

The BSID-II manual presents high reliability and validity figures for the Mental 

and Motor scale, as well as the Behavior Record. In every category the average American 

reliability and validity coefficients are higher than the Dutch results. Despite the limited 

sample sizes, the Dutch results are sufficient to high in every category. From these results 

we conclude that the test is sufficiently reliable, but for some parts, low reliability should 

be taken into account in the interpretation of the results. This depends on the age of the 

child and the scales that were administered. Until an age of about 12 months, one should 

be careful in interpreting the score on especially the Mental scale, but also on the Motor 

scale. The broad reliability intervals should be taken into account. The reliability of the 

Behavior Rating scale  was only partially examined. The test-retest reliability is high for 

the factor motor quality, but low for the other factors. Because of the content of the items 

and the way in which they are scored, a larger measure of subjectivity is expected in this 

scale than in the Mental and Motor scales. Follow-up studies are needed to confirm this. 

To assess construct validity, we examined the relationship between the BSID-II-

NL and comparable established Dutch instruments. Because of the BSID-II-NL’s unique 

ability to assess the developmental level of very young children, no other test is available 

except the BOS 2-30 until the age of 30 months. Only for 30 months old and older, 

comparisons can be made with instruments like the SON-R 2½-7 and the GOS 2½-4½. 

The obvious comparison with the early child version of the Wechsler scales, the WPPSI, 

can not be made because it doesn’t have a good Dutch standardization and the Dutch 

version can only be used from the age of 4 years old. Because of the quality of the test 

and its frequent use, most value is attached to the more than sufficient correlation 

between the  BSID-II-NL en de SON-R 2½-7. 
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Use of the BSID-II-NL 

  The BSID-II-NL offers the opportunity to determine norm scores for cognitive 

and motor development in a standardized and (because of the attractive play materials) 

child-friendly way. In combination with the judgment of the behavior of the child, these 

can be used in judging the way a child functions, compared to a relevant reference group 

(see also Neisworth en Bagnato, 1996). Dunst (1998) adds that the test is very suited for 

this purpose, but has limited use in providing practical advice. As well as its low 

prediction value, because of its broad setup (it only distinguishes between the cognitive 

and motor domain) the test is primarily meant to determine the current level of 

development and the planning of intervention goals for the short term (see Black & 

Matula, 2000 and Lichtenberger, 2005).  The Bayley Scales however, are commonly used 

to assess development of high risk infants for predictive purposes, despite the assertion 

that prediction of future intelligence is not the purpose of the test. Niccols and Latchman 

(2002) concluded from their research that BSID-II assessments of high risk infants in the 

first year of life should not be used for predictive purposes. From about 24 months of age, 

the correlation between test results and subsequent preschool scores is higher. For 

instance Molfese and Keogh (1997) show considerable correlation between test results on 

the BSID-II and the Stanford-Binet IV after two years of age. Results, however, are 

ambiguous.  When correlating BSID-II test results on 20 months of age with KABC test 

results at eight years of age of extremely low birth weight children, poor predictive 

validity was reported (Hack, Taylor, Drotar, Schluchter, Cartar, Wilson-Costello, Klein, 

Friedman, Mercuri-Minich & Morrow, 2005). Our stability study, however showed 

positive outcome. The prediction value of the Mental scale at 18 months old for the 

results at 30 months old is high (.58) when taken into account the young age of the 

children at the time of the first test and the long time (12 months) between the first and 

second test. For the Motor scale it is low (.33). This indicates that the skills measured by 

the Mental scale at 18 months old have a higher predictive value for the more complex 

skills at 30 months old than the skills measured by the Motor scale. The results on the 

Motor scale at 18 months old have to be viewed as a random indication with a low 

prediction value for future development, even more so than results on the Mental scale. 
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  In the Dutch version, for the Mental and Motor scale, the item-difficulty is listed 

for each item. The item-difficulty is the age (in months and weeks) at which 50% of the 

children in the standardization study master the tested ability and therefore scores 

positive on the item. This information offers the possibility to analyze test results for each 

item as well as for the entire test. Especially in the case of children for whom it is 

difficult to determine a standard score because the test could not be administered entirely, 

it is desirable to be able to form an (albeit not very precise or valid) impression of the 

level of the child with regard to specific skills that are tested in the items that were 

administered. This allows for a more differentiated test result and therefore increases the 

usability of the BSID-II-NL. When using item-difficulties in interpreting test results, one 

should remember that the item order is based on the item-difficulties as determined in the 

American standardization study. The Dutch item-difficulties differ from the American 

ones. Because of this, the Dutch score form shows a sub-optimal order of degree of 

difficulty. Since the test procedure requires the administration of a restrictive set of items 

per age group, it was impossible to change the item order afterwards. A change in the 

composition of the age groups would necessitate a new standardization study.  

An important advantage of standardized tests is that each child is confronted with 

the same test conditions, the same materials and the same instructions. This increases the 

validity and reliability of the instrument and allows for a fair comparison between the test 

score of a child and the norm scores of a relevant reference group. A disadvantage of a 

high level of standardization, as in the case of the BSID-II-NL is that it places high 

demands on the user. The division of items in age groups forces the user to repeatedly 

learn new groups of items when testing children of different ages, and to memorize a lot 

of information. Because of this, it takes some time and a sizeable amount of experience to 

be able to administer the test smoothly and without having to rely on the manual pending 

the administration. It is strongly advised to take plenty of time to familiarize oneself with 

the test and to use the item instructions in the manual as a control when checking the 

scoring of the items. Videotaping test administrations can also be a big help.  

Another disadvantage of standardization is that ‘examiners cannot accommodate 

the potentially different needs of children with disabilities’ (Kelly-Vance, Needelman, 

Troia & Oliver Ryalls, 1999). For purposes of maintaining standardization and the use of 
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the norm tables, examiners cannot deviate from the administration procedures dictated in 

the test manual. The tests may be biased, and therefore not suited for children with 

communication or physical impairments as they require use of language and motor skills 

to perform (see also Linder, 1993; McCormick, 1996). When test results of a child with a 

developmental disorder need to be interpreted, one should take into account the specific 

changes needed to compensate for the limitations of the child. For instance, a child with 

hearing problems can greatly benefit from exaggerated gestures and the use of 

pantomime instructions and a child with bad eye-hand coordination will be able to show 

more when enlarged play materials are used that require less motor planning and 

accuracy. Notwithstanding these adaptation, Lichtenberger (2005, p. 205) states that still 

‘much information can be gleaned from traditional cognitive measures (…) but clinicians 

must use their judgements to determine whether standardized norms are applicable and 

valid’.  

The BSID-II-NL in its standard form is unsuited for determining the 

developmental level of many groups of children with specific limitations. For instance, 

for children of 24 months and older, the test places high demands on both language 

understanding and language production, and many of the cognitive items include a large 

(fine-) motor component. To meet the demand for standardized instruments suitable for 

testing children with specific impairments, adapted versions of the BSID-II-NL were 

constructed. By using adapted procedures, item instructions and play materials, it is 

possible to compensate as much as possible for the problems the child experiences in 

executing skills because of its limitations. These adaptations are developed for children 

that were born prematurely, children with hearing impairments and/or speech/language 

impediments (BSID-II-NL, non verbal), children with visual impairments (BSID-II-NL, 

Low Vision) and children with motor impairments (BSID-II-NL, Low Motor). These 

adapted test procedures, item instructions and play material for children with specific 

developmental problems are the subject of the next chapters.  

 

Recommendations  

To increase the usability of the BSID-II-NL, both scientifically and clinically, it is 

advisable to further investigate the possibilities of determining scores in a more 
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differentiated way on the Mental and Motor scale by using factor analysis. For instance, it 

is expected that for children older than 24 months, discernable developmental areas can 

be determined. To form more detailed theories on the development of young children and 

to increase practical usability, it is important to achieve a more differentiated insight into 

the course of the development of a young child. Also, to support the results described in 

this chapter, further studies into the validity and reliability of the BSID-II-NL should be 

carried out. This should not only entail using larger numbers of children in the samples, 

but also a more extended selection of tests for investigating validity and reliability, for 

instance tests with more limited goals, like the Reynell test for language understanding 

and the Schlichting test for language production.  

The sample would have been more representative if the ethnicity of the child had 

been included in the study. The fact that ethnicity wasn’t included is not viewed as a 

problem with regard to possible bias in the understanding of item instruction or items 

having to do specifically with language, since all children in the sample learn Dutch as 

their first language. Additional research is needed to determine possible differences 

between children with Dutch and other ethnic backgrounds.  

In 2005, in the US, the BSID-III was published. This replaces the older norms of 

the BSID-II (1993) and accommodates US regulations for determining the development 

of different skills: cognition, language, motor, social-emotional, and adaptive behaviors. 

An optional Behavior Rating Scale is also included. A general cognition score, as in the 

BSID-II, can no longer be determined, because language skills have been moved to a 

separate scale. The BSID-III consists of five scales with items increasing in difficulty. 

The age groups and therefore the basal and ceiling rules of the BSID-II have been 

replaced by a starting instruction based on the chronological age of the child (instead of 

age group) and the subsequent determination of the basal level by the number of 

consecutive positive scores and the ceiling by the number of consecutive negative scores 

of a child.  

The publication of the BSID-III does not mean that the BSID-II-NL is already 

dated. The Dutch standardization and norms were constructed recently and should 

therefore be valid for approximately ten more years. The possible publication of a BSID-

III-NL will depend in large part on the possibilities the publisher offers with regards to a 
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translation and conducting a large scale standardization study. The recent publication of 

the BSID-II-NL gives us the opportunity to wait a number of years for results of further 

international studies into and practical experience with the BSID-III before deciding on 

whether or not to develop a Dutch version.  
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Appendix 1 

 

Regression equations, where: 

x = Raw score / 100 

L = Age in months / 12 

OI = Developmental index with a range of 55 - 145 

 

Mental scale  

1-13 months old  

OI = 89.726728 + 593.625717x + 394.439760x4L – 653.997903L – 833.657562xL + 

776.520418L2 – 52.750843xL4 – 96.627180x3L5 

 

7 – 42 months old  

OI = -155.754594 + 598.60036Lx + 53.488128x3 – 468.854580xL + 59.396208L2 + 

70.017802xL2 – 0.81628L5 

 

Motor scale 

1 – 42 months old  

OI = 36.714690 + 73.376303x – 4.550059x2 + 0.003247x5 – 327.194629L – 0.000461x5 

+ 99.133583L2 – 0.877068xL4 + 0.163023xL5 
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Appendix 2 

 

Example item Mental scale 

168. Completes pattern       Seated 

Administration: Place the pegboard on the table, directly in front of the child. 

Trial 1. Hold the four red pegs and the three blue pegs in your hand and say to the child:  

 I am going to use these colored pegs to make a pattern 

Then place the pegs appropiately while saying:  

First I put in a red peg and then a blue peg. Next I put in another red peg and 

then a blue peg. Now I put in a red peg. 

Lay the remaining pegs in front of the child and say: 

 Which colored peg comes next? You put the next peg in the hole. 

Regardless of the child’s response, present trail 2.  

Trial 2. Hold three of the red pegs, the three blue pegs, and the two yellow pegs in your 

hand and say to the child: 

 Let’s make another pattern.  

Place the pegs appropriately while saying:  

First I put in a red peg and then a blue peg and then a yellow peg. Next I put in 

another red peg and then a blue peg.  

Lay the remaining pegs in front of the child and say: 

 Which colored peg comes next? You put the next peg in the hole. 

Record form: Place a check mark in the space for trial 1 if the child places the blue peg; 

place a check mark in the space for trial 2 if the child places the yellow peg.  

Scoring: Give credit if the child places the blue peg in trial 1 and the yellow peg in trial 2.  

Previous item in series: 162 

Material: pegboard, four red pegs, three blue pegs, and two yellow pegs.  

 

Example item Motor scale 

87. Laces three beads       Seated 

Caution: Take care to prevent the child from placing beads in its mouth.  
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Administration: Knot one end of each shoe string and place the beads on the table. Lace 

two beads on your string. Then give the child the other shoe string and three of the beads. 

Say to the child:  

 Here is a string for you. Put the beads on the string. Put them all on.  

If the child places all three beads on the string, push the remaining three beads to the 

child and say: 

 Put these on. Put them allo n.  

If the childs stops or takes off beads before placing three beads on the string, say: 

 Put some more beads on. See how many you can put on.  

Record form: record the number of beads that the child laces.  

Scoring: Give credit if the child puts at least three beads on the string at any one time.  

Material: two shoe strings and eight square beads. 

 

Example item Behavior Rating scale  

13. Exploration of objects and/or surroundings 

 1-42 months 

The degree to which the child actively seeks out new aspects of objects or the 

environment, including the child’s visual, auditory and tactile exploration.  

1. No Exploration 

2. One or two instances of exploration 

3. Moderate exploration 

4. Much exploration 

5. Constant exploration 
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Appendix 3 
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Abstract 

The first revision of the Bayley Scales of Infant Development, the BSID-II, has been 

employed since 1993 in the United States and has been adapted worldwide. Since 2002 a 

Dutch translation and standardization is available in the Netherlands and Flanders (BSID-

II-NL). A significant difference from the original Bayley test (BSID) is the classification 

of the scales in item sets with the corresponding basal and ceiling rules, which resulted in 

a new procedure for administration. Research suggests that there is a lack of uniformity 

in the application of this procedure, which may jeopardise the reliability of the test 

results. This chapter discusses the influence of the BSID-II administration procedure on 

the assessment of preterm children. Two suggestions for improvement are given.  First 

the adapted Dutch version is discussed and how it may solve the problems resulting from 

the use of item sets and basal and ceiling rules. Second, an alternative administration 

procedure is put forward, that allows the use of norm tables, but takes into account the 

deviating developmental pattern of preterm children. 

 

 

 

                                                 
1 This chapter has been submitted for publication, slightly adjusted  and it was co-authored by Bieuwe F. 
van der Meulen, Han Nakken and Henk C. Lutje Spelberg.  
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3.1 Introduction 
 

Some years after its introduction the Bayley Scales of Infant Development – 

Second Edition (BSID-II; Bayley, 1993) became an internationally debated topic 

focusing on the uniformity of the administration of the BSID-II (Ross & Lawson, 1997; 

Matula & Aylward, 1997; Gauthier, Bauer, Messinger, Closius, 1999; Black & Matula, 

2000; Glenn, Cunningham & Dayus, 2001; Chandlee, Heathfield, Damokosh, Salganik, 

& Radcliff, 2002). The aim of this paper is threefold. First, by a detailed discussion on 

the administration of the BSID-II with respect to the BSID (Bayley, 1969), we wish to 

contribute towards uniform and standardized use of the BSID-II, in order to obtain valid 

and reliable data on the development of infants at risk. Second, attention is given to the 

issue of prematurity correction in determining the starting item and to converting the raw 

scores to index scores. Prematurity correction entails the period of prematurity in weeks 

relevant to the expected date of birth. Third, the adapted basal and ceiling rules are 

discussed for the Mental and Motor Scale in the Dutch version of the BSID-II. In 

addition, an alternative administration procedure is suggested for testing preterm 

children. This chapter focuses on the use of the BSID-II for clinical assessments and for 

research purposes in measuring a child’s developmental course and intervention 

evaluation.  

 

3.2 Important Modifications 
 

To obtain a clear picture of the issues at hand, the most important modifications to 

the BSID-II testing procedure are discussed relative to the original BSID, in particular, 

the classification of item sets and the revised procedure to demarcate the basal and ceiling 

levels. These modifications have a major impact on the course of test administration and, 

as is apparent from the research literature, on the final results of the test. 

 

Classification in Item Sets and the Basal and Ceiling Rules 

The consequence of the wide age range of the BSID-II is that a substantial 

number of items prove too difficult or too easy when administered individually. In the 
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previous edition frustration and/or motivational problems might occur as a result of 

prolonged testing to determine the lower and upper limit. The lower limit for the Mental 

Scale was reached at 10 consecutive positive scores and the upper limit at 10 consecutive 

negative scores. Likewise, four positive scores and four negative scores determined the 

lower and upper limit for the Motor Scale. For reasons of time limitation (and frustration 

limitation for the child) and uniformity, item sets were classified according to a broad 

range of items correlated to the child’s age. The item sets show some overlap; the most 

difficult items for 9-month-old children are for instance the easiest ones for 13-month-old 

children. The item sets are arranged in such a way to make the content range of the item 

set large enough to fix the basal and ceiling value within a single item set, and also 

establishing sufficiently differentiated scores. Because of the classification of items into 

groups according to age, ceiling and basal rules are established instead of cut-off rules. 

These rules indicate when the lower and upper limits have been reached. If a limit is not 

reached, the extra items of related item sets will be administered, which are not included 

in the original item set. For the Mental Scale, at least five items must receive positive 

scores in order to reach the basal level and three items are to be negative to determine the 

ceiling level. Should a child achieve fewer than five positive scores in the original item 

set, extra items are administered from a lower level and when a child performs well and 

has fewer than three negative scores, extra items are administered from a higher level. 

This procedure is continued until the basal level has been reached as well as the ceiling 

level (not necessarily in the same item set of the basal value). Only an exceptionally high 

or low score gives reason for administering items that are not included in the original 

item set. A consequence of this procedure is that a child will normally reach both ceiling 

and basal level within a single item set because of the broad range of the item set. All 

items prior to the first item of the item set are positive scores and all items following the 

last item are negative. 

 

Consequences of Testing Preterm Children 

Correction in determining the starting item. Research indicates that a child’s test 

result is partly explained by the item set the examiner starts with. The standard procedure 

is that both the item set at the start and the norms should correspond to the child’s 
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chronological age. However, in the case of a child with suspected developmental delay, 

the examiner may choose to start in the item set corresponding to the child’s level of 

functioning (Bayley, 1993; Van der Meulen, Ruiter, Lutje Spelberg, & Smrkovsky, 

2002). If this procedure is followed for children whose development is considerably 

delayed, Washington, Scott, Johnson, Wendel, and Hay (1998) found that a child may 

receive several different Mental Developmental Indices, dependent on the item set at the 

start of the test. Washington and colleagues (1998) discussed cases of children who 

reached the basal and ceiling level in different item sets (between the item set at the start 

and the item set according to chronological age). Consequently, the results show different 

raw scores for the same child, dependent on the item set at the start of the test. When 

comparing the raw scores with the age norm, the outcome will show different Mental 

Developmental Indices. In some cases the differences in MDI are “alarmingly large”. 

Gauthier and colleagues (1999) supported this finding by concluding that the lower the 

selected item set at the start, the lower the index score will be. A group of at-risk infants 

of 12 months were tested with item sets for 11-, 12-, and 13-month-old children. Nearly 

all children reached the basal and ceiling level in all three item sets. When converting the 

raw scores it became clear that the lower the item set was at the start, the lower the 

Developmental Index (DI) when applying the 12-month-norm table. Twice as many 

infants would have received MDI’s of less than 85 using the 11-month set compared to 

the 12-month-set, moreover, MDI’s less than 85 were almost eliminated when the 13-

month-set was used. Earlier results from research by Ross and Lawson (1997) reported 

that children with major developmental delays are likely to achieve similar scores 

whether one uses the chronological age or the adjusted age item set, but children who 

receive average scores when the chronological age item set is used are likely to have 

lower index scores if the corrected age item set is used. They add that these differences in 

scores could be substantial in individual cases and are most likely to occur in at-risk 

children with an uneven developmental course, the consequence of which is a higher risk 

of over or underestimation of the item set at the start of the test. As Glenn and colleagues 

(2001) stated, the problem is a result of the criteria for arriving at basal and ceiling levels. 

The children in above-mentioned studies could pass the basal criterion in higher sets yet 

fail enough items in a lower item set to reach the ceiling. In reaction to the study by Ross 
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and Lawson (1997), the developers of BSID-II emphasised in a report published later 

(Matula & Aylward, 1997) that the examiner should start in the item set matching the 

child’s chronological age or as close as possible when the child is developmentally 

delayed. They confirm that ”the examiner should be conservative and try to select the 

item set closest to chronological age, because it is true that the item set will affect the 

score that the infant receives” (Matula & Aylward, 1997, p. 112).  

Correction in Converting Raw Scores to Standard Scores. Justification can be 

found for the above-mentioned reaction by Matula and Aylward (1997), though it should 

be noted that the manual, as well as publications that followed, dictate that the age of the 

item set at the start should correspond with the norm table. This, for instance, applies to 

the use of the BSID-II with preterm children. If the examiner wishes to compare a child’s 

development with that of the average development of its age group the first step would be 

to proceed with the chronological age item set. 

The first main target is to compare each child with the average development of its 

age group (normative reference group). The administration of the item set that 

corresponds with the norm table as to age, yields a comparison that is as fair as possible 

because both the child and normative reference group are presented with the same item 

set. The practice of testing shows that a large group of children are developmentally 

delayed to such an extent that age appropriate testing would arouse a great deal of 

frustration because of the high degree of difficulty of the items. This could produce a 

negative effect on the outcome of the test. The opposite may also occur; children who 

develop faster may experience motivational problems, as the items prove too easy. Both 

the American and the Dutch manual indicate that in some cases it is considered desirable 

to start in the item set below or above the chronological age closest to the child’s level of 

functioning. Special attention is given to the group of preterm children. Despite differing 

views on the development of preterm children, most will agree that these children show a 

delayed development compared to full term children. In most cases the delayed 

development will be taken into account. The starting item set plays an important role in 

determining developmental indices on the basis of both chronological and corrected age 

because of the structure of the BSID-II and its classification of scales into item sets. The 

items administered belong to a certain age group that should correspond with the age 
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group of the norm table (Bayley, 1993; Van der Meulen et al., 2002) to reach a valid test 

result. The child’s chronological age serves as starting point for both the item set and 

norm table, but for a preterm child aged 19 months with a corrected age of 17 months,  

items that belong to the ‘interval’ age group between 17 and 19 months will be 

administered as well. Consequently, on the basis of such test administration, 

chronological as well as corrected age can serve as a starting point for converting the raw 

scores to the developmental index. A premature child born 12 weeks early who has 

reached a chronological age of 21 months on the day of testing and having a corrected 

age of 18 months for test administration will receive a group of items partially different 

from the ones that would have been administered in the item set of 20-22 months. The 

item set of 20-22 months on the Mental Scale includes eight extra items and the items 

below the basal level are positive scores. In this case it concerns 10 items. A child who is 

tested in the age range of 20-22 months set will receive credit for ten items for free and is 

therefore given an opportunity of scoring eight more items positively. As described 

earlier the clinician’s choice of the starting age-group will increase the chance of under 

and overestimation of the child’s developmental level (Washington et al., 1998). 

 

3.3 Adaptations of the BSID-II-Dutch Version 
 

The Bayley Scales of Infant Development-Second Edition-Dutch Version (BSID-

II-NL, Van der Meulen et al., 2002; Ruiter, Lutje Spelberg, & Van der Meulen, 2005) is a 

translation and restandardization of the BSID-II for the Mental, Motor and the Behavior 

Rating Scale. In addition, a Non-Verbal Mental Scale was developed with separate 

standardization (derived from the original normative data) for the age range of 12 to 30 

months (Ruiter, Hoekstra, Van der Meulen, & Lutje Spelberg, 2005). 

 

General test administration procedure  

In the essentials edition on the BSID-II (2000) Black and Matula (2000) reported 

that if an examiner wishes to compare the test results with the normative reference group, 

the test administration should follow a prescribed standardized procedure, without any 

special adaptations. Should the examiner, in addition to determining the general 
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developmental index also wish to collect data on for instance specific skills of the child 

or the process of information processing, he or she can adjust the administration 

procedure, although the norm tables for standard administration will no longer apply.  

The examiner will, on the other hand, still be able to include the extra information in the 

assessment and report on the child’s development. 

An alternative test administration procedure for testing preterm children would 

allow for the use of norm tables and at the same time take into account the developmental 

pattern of these children. Such an alternative procedure enables the examiner to make a 

true comparison between a preterm child and the average development of members of its 

age group as well as its corrected age group. By administering the items belonging to 

both the chronological age group and the corrected age it is possible to determine two 

separate valid standard scores. One score realistically reflects the child’s development in 

comparison with the child’s age group members and the other score takes into account 

the preterm condition of the child. The item set at the start of this adapted test 

administration procedure with its altered ceiling and basal rules (see later in this chapter) 

is also expected to affect the test results. Our advice is to start with the items for the 

higher item set (belonging to chronological age), because this has been the procedure in 

the standardization study. There is less chance that the child becomes frustrated by the 

difficulty of the items because of the large overlap of the contents of the item groups and 

only a few extra items are required. Furthermore, numerous items are interrelated, the 

consequence of which is that the administration of one item will also yield the score for 

the next items in the series (or can be skipped in case of a negative score, such as, the 

‘walking items’ on the Motor Scale). The examiner can incorporate successful 

experiences by alternating a number of difficult items with a number of easy, more 

appealing ones. This may require the use of additional item sets.  

The basal and ceiling rules for both groups apply only when the raw scores are to 

be calculated. These scores are calculated for two separate tests, one at the chronological 

age level and the other at the corrected age level. This more flexible test procedure 

requires a thorough preparation of test administration. The examiner should determine the 

adapted order of the test items prior to the test. The recommended order of administration 

of the items from the first (and highest) item set can serve as a starting point. Information 
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from file analysis and from interviews with those involved help determine how items 

from the lower age groups should be integrated in the test administration. If the examiner 

is well prepared there need not be any negative consequences for the pace of test 

administration, contact with the child and final test result. If the child shows increasing 

resistance to the test as a result of fatigue or lack of motivation, which may jeopardize the 

validity of the test, the examiner may decide to postpone further administration. In that 

case, the second test administration is to be solely a continuation of the first test 

administration, excluding all items administered in the first test, unless the negative 

scores in the first test were clearly caused by fatigue or lack of motivation. 

Preterm children often demonstrate not only a developmental delay but also 

atypical development; on average these children have lower scores on items concerning 

fine motor skills and concentration such as solving problems and items with multiple 

instructions. Black and Matula (2000) described how to estimate the regularity of a 

child's developmental course. Score development of an item set is studied, taking into 

account the child’s family history, previous test results and medical history. Most 

children will achieve positive scores on the easiest (first) items, show alternating positive 

and negative scores on the middle section and overall negative scores on the last and 

most difficult part of the item set. The scoring pattern will be less clear when children 

show an atypical development. In such case the examiner may decide to administer an 

adapted item set to test, e.g., the limits. By administering items from other age groups 

closest to the child’s age it is possible to test a certain skill at different levels (use can be 

made of appendix D of the BSID-II manual).  

 

Adjusted basal and ceiling rules 

An item set different from the one at the start is only used when the child’s 

achievements are far below or above the average age level. To retain the use of item sets 

and at the same time reduce the problem of ‘getting stuck’ in an item set, the Dutch 

version of the BSID-II has been adapted. Instead of at least five positive items within the 

item set on the Mental Scale, a child performing the BSID-II NL should score at least 

eight positive items to reach the basal level in the item set. In the Dutch version the child 

has to perform better to stay within the item set, about a third of all the items are to be 
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positive scores. If a child happens to perform well in one area, say building blocks, this 

one skill is not enough to reach the basal level. The ceiling level has been adjusted so that 

it is easier to administer items outside the item set. In the original version the Mental 

scale has a ceiling level of three negative items; in the Dutch version a maximum score of 

five negative items is a reason for administering items from a higher item set. For the 

Motor Scale the basal and ceiling levels have been adjusted to five positive items and 

three negative items respectively. By extending the rules the limits of an item set will 

become less rigid; in this adapted version the child is less inclined to get ‘stuck’ in the 

initial item set. The child has to achieve more positive scores to reach the basal level, thus 

having to return more often to a lower item set. In order to reach the ceiling level the 

child must have five or more negative scores. In doing so, the item set at the start will 

exert less influence on the final test result. By going back or moving up from an item set 

the examiner is given a broader picture of the child’s development. 

It emerges from research data of a group of 18-month old preterm children, as 

described by Ruiter, Moens, Van der Meulen, Weisglas, Nakken, and Spelberg  (2007), 

that when the American cut-off rule for the Mental Scale is applied, only 9.7% of the 

children failed to reach the item set of 17-19 months. After applying the Dutch basal level 

of at least eight positive scores, it appeared, however, that 23% of the subjects did not 

reach the basal and therefore had to go to a lower item set. The difference is less striking 

on the Motor Scale, 6.2 and 9.7 of the children respectively, lack sufficient positive 

scores to stay in the age group. There were no differences in the ceiling level, since all 

children reached the ceiling level in the item set of 17-19 months.  Four cases are 

discussed in an article by Washington and colleagues (1998), three of which provide 

insight into the influence of the chosen item set and the application of the original basal 

rule for the Mental Scale. These cases concern children with a developmental delay or 

atypical development. In these cases the examiner may decide to start in an item set that 

does not correspond with the child’s chronological age but rather with the expected 

developmental level. It emerges from the table below that the developmental index shows 

variation according to the selected item set. This is the result of the different raw scores 

attained on the item sets. In case four, for instance, this difference amounts to 25 raw 

scoring points, as a consequence the developmental index diverges from <50 (at the start 
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in the item set 20-22 months) to 78 (at the start in the item set 32-34 months). If, 

however, the adjusted Dutch basal and ceiling rules are applied the differences will 

become less noticeable (difference is eight index points). As a result of applying the 

extended basal rule (> 8 positives) for the Mental Scale the differences in developmental 

index points for case two is 8 points (US 18; 61-79), case three: 0 points (US �8; 50-58) 

and case four: 8 points (US �28; 50-78). 

 

Table 1  

Test results comparing original (US) vs. adjusted (NL) basal and ceiling rules 

   

Item Set 

 

Credit 

No 

Credit 

Raw 

Score 

Mental 

Index 

US 

Mental 

Index 

NL¹ 

Case 2: Lauren 23-25 mo 14 22 126 61 61 

 (29 mo) 26-28 mo 8 24 130 69 69 

  29-31 mo 5 23 135 79 -* 

Case 3: Daren 26-28 mo 16 16 138 <50 <50 

 (40 mo) 29-31 mo 10 18 140 50 50 

  32-34 mo 7 24 142 54 -* 

  35-37 mo 5 24 144 58 -* 

  38-42 mo 4 29 146 -* -* 

Case 4: Ian 20-22 mo 9 20 115 <50 <50 

 (33 mo) 23-25 mo 11 25 123 51 51 

  26-28 mo 8 24 130 58 58 

  29-31 mo 5 23 135 68 -* 

  32-34 mo 5 26 140 78 -* 

From: Washington et al. (1998): Table 1: Multiple Possible Outcomes for Cases 2, 3, and 

4 (Mental Scale), slightly adjusted 

¹ Mental index when applying the Dutch basal and ceiling level  

* Mental Index can not be determined because basal level was not reached.  
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3.5 Discussion 
 

Developmental indices are important components in the decision making process 

concerning the possibilities and suitability of intervention programs and/or type of 

education. The government has created indication committees for the different types of 

education (clusters) and care. As the outcome of a test often plays a decisive role in the 

assessment of the (im)possibilities concerning the type of education or care, thus the 

child’s future, it is essential to employ the instruments in a correct and standardized way. 

This means that a standard instrument should be administered according to a standard 

procedure in terms of validity and reliability. 

In principle, it should not make any difference which starting item set is 

administered of the BSID-II. The examiner should always arrive at the same raw score 

whether he or she starts in the chronological age range or corrected range. However, it 

does not always turn out that way. Especially children with a deviating developmental 

pattern will more often reach the basal level in consecutive age groups and the 

developmental index is more likely to be influenced by the selected item set. The 

extended basal and ceiling level offer a broader scope for administering the items from 

different age groups and consequently there will be less influence of the chosen item set 

on the final test result. The alternative test procedure enables the examiner to determine 

two raw scores that reflect the child’s developmental level in comparison to that of his 

chronological age group and also reflect the child’s developmental level, taking into 

account a potential or expected developmental delay of a preterm child. 

This chapter discusses the correction for prematurity at two levels, for 

determining the starting item and for establishing the norm score. The discussion on the 

procedural aspects of the BSID-II for testing preterm children often focuses on guidelines 

to find out to what age a correction for prematurity is considered useful. We will briefly 

go into this question here. There is general agreement that even a premature infant with a 

benign neonatal course remains at increased risk of neurological morbidity (National 

Research Council and Institute of Medicine, 2000). In spite of current high technology 

that facilitates an excellent imitation of the mother womb, experts agree that a healthy 

child’s natural environment cannot be emulated. High technology all around, many 

different caretakers and being mostly separated from the parents makes this stressful 
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situation a traumatic experience for parent and child and can thus influence the child’s 

development (Weisglas-Kuperus, 1992). There are differing opinions on the application 

of correction for prematurity in assessing a child’s developmental course. Most studies 

show correction for prematurity for at least the first two years of the child’s life. In 

practice, this is also the convention. There are, however, researchers who advocate a 

correction for only the first year of a child’s life (Den Ouden, Rijken, Brand, Verloove-

Vanhorick, & Ruys, 1991; Batshaw & Shapiro, 2002). Caputo, Goldstein, and Taub 

(1981) hold the opinion that predictions for future development are too optimistic if a 

correction for age is applied. It is their considered opinion that there is no need for 

correction. In a longitudinal study on the development of preterm children it would be 

more appropriate to start from non corrected scores, in order to find out whether there is 

real deficiency or temporary developmental delay. Studying the effect of interaction-

intervention between preterm children and their mothers Schols (1993), using the BOS 2-

30 (Van der Meulen & Smrkovsky, 1984) found that with correction the preterm children 

in the control group scored higher than the norm for full-term children at 15 and 24 

months of age on the Motor Scale; their mental scores are equal to the norm. Without 

correction these children obtained mental scores that were below the norm at both 15 and 

24 months; their motor development was equal to the norm at both times. Schols 

concluded from her study that a preterm child of 2 can safely be tested according to its 

chronological age; the extent of maturation hardly seems to make a difference at that 

stage. Other researchers support the notion of relating the correction for prematurity to 

the child’s birth weight (Hunt & Rhodes, 1977) or applying corrections for the various 

developmental domains (Siegel, 1983; Lems, Hopkins, & Samson, 1993; Palisano, 1986). 

Just as in the original version, the Dutch manual does not make a definite statement about 

the age up to which a correction for prematurity should be applied. The literature advises 

examiners to correct for maturity up to the child’s second year in case of severe 

prematurity. If prematurity is less severe there is more chance of overcorrection, 

considering the fact that these children often make up for their disadvantage in their first 

year of life.  

Future research on the question of determining to which age correction for 

prematurity can be recommended should focus on examining the effect of prematurity on 
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test results. If test results become available for large numbers of children at different 

developmental levels, regression analysis can be applied to investigate the factor of 

prematurity on the test results at different ages. At the same time, as already stated by 

Ross and Lawson (1997), it would be important to further investigate the suggestion by 

Wilson (1987): continue reporting both scores until the corrected index score falls within 

the range of standard error deviation of the uncorrected index score.  

The alternative test procedure for using the test with prematurely born infants has 

only been described in this chapter. The utility and empirical foundation of the alternative 

test administration procedure should however be demonstrated by providing longitudinal 

data that this change yields scores that are, in fact, more reliable and valid for this 

specific group of children.  
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Abstract 

The non-verbal version of the Mental scale of the Dutch version of the Bayley Scales of 

Infant Development – Second Edition (BSID-II-NL) allows us to get a general view of 

the cognitive development of children with hearing and/or speech/language impairments, 

without using spoken language. The items of the non-verbal scale are a selection from the 

original items and where needed, adapted instructions were provided. These adaptations 

consist of extra emphasis on natural gestures or pantomime instructions. Dutch norms 

and reliability intervals were determined for the age group of 12 to 30 months old. This 

chapter describes the content and psychometric qualities of the non-verbal version of the 

Mental scale of the BSID-II-NL. Also a comparison was made between the standard and 

non-verbal version of the Mental scale with a group children with serious developmental 

delay. The results support the applicability and validity of the non-verbal version of the 

BSID-II-NL. Test results on the non-verbal version were significantly higher on the non-

verbal version for this group of children.  

                                                 
2 A part of this chapter has been published before in Tijdschrift voor Orthopedagogiek and was co-authored 
by Aafke T. Hoekstra, Bieuwe F. van der Meulen, Han Nakken and Henk C. Lutje Spelberg.  
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4.1 Introduction 
 

The incredible speed at which a child acquires skills and the close ties between the 

developmental areas, make the first phase of life a very vulnerable part of human life. A 

problem in one developmental area immediately impacts the acquisition and development 

of skills in other developmental areas (Couturier & Tak, 2002). Using developmental 

tests enables us to determine the seriousness and background of a child’s problem (taking 

into account the child’s family history, previous test results and medical history), to 

determine an appropriate strategy for intervention and to evaluate this strategy. Assuming 

that early child development can be influenced and “the sooner, the better”, it’s important 

to detect problems as early as possible and take appropriate action. That’s why in the last 

decades a lot of attention has been given to diagnosing developmental problems in very 

young children (pre school ages). As a result, improved research techniques have become 

available, among others psycho-diagnostic instruments and intervention programs for 

young children and their families.  

The choice of instrument for assessing the developmental course of a young child 

should of course be determined by the specific need for help and the age of the child, but 

also by the possible sensory limitations. For instance, for a young child with a serious 

hearing problem or a young child that has trouble acquiring language skills for other 

reasons, the items in a diagnostic test that require verbal instructions or those that require 

the child to use verbal skills, will be impossible to perform. Standard instruments are 

therefore not adequate for determining the developmental level of children with specific 

limitations. In the most recent edition of General Standard Test Practices (Algemeen 

Standaard Testgebruik’, 2004), the NIP (The Dutch institute for psychologists) states: 

“The use of psycho-diagnostic instruments with special groups, such as persons with 

physical or mental limitations, people that don’t speak Dutch, etc., places special 

demands on the test procedure.” With regard to the children with hearing and/or 

speech/language impairments, an adapted version of an well known developmental 

instrument, the Bayley Scales of Infant Development – Second Edition – Dutch version 

(BSID-II-NL; Van der Meulen, Ruiter, Lutje Spelberg & Smrkovsky, 2002; original 

BSID-II, Bayley, 1993), was constructed. The BSID-II-NL is an individually 
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administered and standardized instrument for developmental diagnostics that can be used 

to get a general impression of the cognitive and motor development of young children. 

The non-verbal version of the Mental scale of the BSID-II-NL (BSID-II-NL NV; Ruiter, 

Hoekstra, Van der Meulen, Lutje Spelberg, 2005) is considered an important addition to 

developmental diagnostic tools for young children in general and for children with 

hearing and/or speech/language problems in particular (Kroese, 2003; Bradley-Johnson, 

2001; Ruiter, Hoekstra, Van der Meulen, Lutje Spelberg & Nakken, 2006). This 

instrument enables us to judge the general cognitive developmental level of a young 

child, based on test results from a non-verbal but standardized instrument. Kraijer and 

Plas (2006) hold the view that the non-verbal Mental scale should be a standard part of 

using the BSID-II-NL, for a more differentiated picture of a child’s cognitive 

development.   

When dealing with cognitive development problems, any language problems 

should be incorporated into the general developmental picture. The relation between 

verbal and non-verbal development should be examined (Van der Meulen & Smrkovský, 

1987; Kroese, 2003). For children with a (suspected) hearing impairment and children 

that have (suspected) speech/language problems, it is useful to get an impression of the 

cognitive skills of the child that are not based on language. For planning intervention, it’s 

important to know if the child has a specific language/speech problem or if the child is 

experiencing a general cognitive delay. From practical experience it is found that 20-25% 

of the children that are referred for speech and/or language problems also experience a 

delay in non-verbal development (Beveren - Valk, Coster, Knijff & Goorhuis – Brouwer, 

1999).  

Most instruments for developmental assessment target cognition, motor skills, 

social behavior and self-sufficiency. For very young children, behavior is stimulated by 

using sound-producing play material and voice. For older children, more use is made of 

language, both in the instructions the test administrator gives and in the response of the 

child. More and more importance is attached to language comprehension and from the 

age of one year old, language production becomes a more important component in 

assessing the cognitive developmental level as well. Because of this, the cognitive 

developmental level for children that are deaf or hearing-impaired and children with 
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speech/language problems may be underestimated. They are unable to profit fully from 

item instruction and are incapable of showing the requested behavior because of their 

limitations.  

The number of developmental tests that can be applied non-verbally is limited. 

For young children as far as we know only two non-verbal standardized tests with current 

norms exist: the non-verbal version of the BSID-II-NL and the Snijders Oomen Non-

verbal intelligence test for children between 2½ and 7 years (SON-R 2½-7; Tellegen, 

Winkel, Wijnberg-Williams & Laros, 1998). This SON-R is the most-used non-verbal 

test for young children. The test consists of 6 different subtests that together determine a 

general intelligence score. Intelligence is examined in ways that are not dependent on 

language. Because of this, the test is considered very suitable for children with problems 

and limitations in speech and language development and communication. The test has 

both verbal and non-verbal instructions. Which are used depends on the possibilities of 

the child (Tellegen, Winkel, Wijnberg – Williams & Laros, 1998).  

The BSID-II-NL NV is developed for children with (suspected) hearing, speech 

and/or language problems and for children for whom it is thought useful to administer a 

test independent of language production and language understanding for other reasons. 

By selecting the non-verbal items, (in some cases) by adapting item instruction and by 

determining separate norm tables, the non-verbal version of the Mental Scale for 12 to 30 

months was constructed.  

In this chapter, next to a general evaluation of the content and psychometric 

qualities of the BSID-II-NL NV, an empirical study provides us with the answer to the 

research question:  Is the non-verbal version of the Mental scale of the BSID-II-NL a 

more appropriate instrument to determine general cognitive development in children with 

serious developmental delay? 

It is expected that speech and language development is a limiting factor in 

understanding language based items and performing items that require active language 

use for these children. Our expectation therefore is, that this group of children profit from 

the non-verbal instructions and response possibilities by showing significantly higher test 

results on the non-verbal version than on the standard version of the BSID-II-NL.  
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4.2 The BSID-II-NL NV 
 

The purpose of the non-verbal BSID-II-NL is to assess the general development 

level without the use of spoken language in the instruction and without expecting any 

language based actions of the child (Wortelboer, 2000). The starting point in the 

construction of the non-verbal version was the situation of a deaf child. Every item that is 

characterized by hearing or producing of sounds or language and/or in which the item 

instruction could not be replaced by pantomime instruction or emphasized natural 

gestures was removed. The non-verbal version consists of 103 items (standard version: 

178). The selected items can be divided into three groups: 

(a) items that can remain unchanged. 

An example is item 82 on the Mental Scale (item 59 on the non-verbal scale): 

‘Suspends ring by string’. In this item, the test administrator shows how a ring can be 

moved with a string. The child should follow this example by obtaining the ring and 

suspending it by the string. The item has no verbal instruction and also doesn’t require a 

verbal response or adequate hearing. That is why the item can be used unchanged in the 

non-verbal Scale.  

(b) items that require extra emphasis on the instructions. 

An example is item 60 on the Mental Scale (item 45 on the non-verbal scale): ‘Attends to 

scribbling’. In this item, the test administrator should clearly and with clear writing 

movements take a crayon and scratch some paper. The administrator then gives the pencil 

to the child, gestures and says: Write on the paper. Make a mark like this!  The verbal 

instruction isn’t absolutely necessary for understanding the item, but the test 

administrator should make sure that the child has seen the required gestures. The 

instruction of this item should be performed with extra emphasis on the gestures in the 

non-verbal version.  

(c) Items that require the replacement of the original instructions by a pantomime 

instruction. 

An example of this is item 89 (item 65 on the non-verbal scale): ‘Puts six beads in box’. 

In this item, the test administrator should show how to put a bead in a box while giving 

verbal instructions: See! They go in here. (Child’s name), put them in. Put them all in! 

Verbal instruction is given to put the beads in the box. For a deaf child, if this instruction 
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is not changed to pantomime, it will not understand part of the instruction and therefore 

be at a disadvantage when compared to a hearing child. Therefore, the instruction of the 

non-verbal version is:  

Clearly demonstrate putting the bead in the box. Point to the child, point at the rest of the 

beads using an ‘open hand gesture’, point to the box and again point to the child. 

 The pantomime instructions that are given should not be equated to sign language. 

Sign language is an independent language, with its own grammar. Pantomime 

instructions are meant to explain and support an assignment. Not every child with 

hearing, language or speech problems and not every test administrator will know sign 

language. But they as well should be able to perform or administer the test. That is why 

we chose pantomime instructions to enable non-verbal administration of the test. The 

item instructions for the SON 2½-7 and the BOS 2-30 were used as an example in 

formulating the instructions for the BSID-II-NL NV (Hoekstra, 2004).  It should be noted 

that following the non-verbal instructions is no reason for the test administrator not to use 

language. That would soon cause unnatural, forced situations. Dependent on the 

possibilities of the child, next to emphasized gestures and pantomime instructions, 

spoken language may be used. The basal and ceiling rules were adapted with regard to 

the standard version of the BSID-II-NL. Cut-off rules for the non-verbal version were 

based on the average number of non-verbal items per age group (Ruiter, Hoekstra, Van 

der Meulen & Lutje Spelberg, 2005).  

 

4.3 Psychometric characteristics 
 

Language plays an ever-increasing role in the cognitive development of a child 

and therefore in the test administration. As age increases, so does the language 

component in the items. This leads to the problem that not many items suited for non-

verbal administration remain for the oldest (30-42 months) children. The upper 

developmental age boundary for the BSID-II-NL NV was therefore set at 30 months. For 

age groups under 12 months old, internal consistency was found to be very low (.50 � 

lambda.2 � .65). This leads to very large reliability intervals and therefore a (relatively) 

low dependability of the test result. For this reason, the lower age boundary was set to 12 
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months. Using data from the standardization study for the standard version, norm scales 

were constructed for the non-verbal version for children aged 12 to 30 months. The 

achieved result can also be expressed in terms of a so called developmental age. This 

allows for a score to be expressed in the age at which children on average achieve this 

score. Using caution, this can be used for children that are too old to apply the norm 

tables but that achieve a score belonging to a lower age (Van der Meulen, Ruiter, Lutje 

Spelberg & Smrkovský, 2002).   

The purpose of administering the non-verbal version of the Mental Scale is getting 

a picture of the general developmental level of a child without using receptive or 

expressive language. The non-verbal scale is a selection from the range of abilities that 

reflect the general cognitive skills of a child. The correlation between the raw scores on 

the standard version of the Mental Scale and the non-verbal version is high: mean .86. 

This means that the non-verbal version gives a good picture of the general development 

level when compared to using the standard version of the Mental Scale. For more detailed 

information on the norms and psychometric characteristics, please see parts II and III of 

the BSID-II-NL instructions.  

 

4.4 Method 
 
Sample 

Forty-two children were included in the sample: 16 girls and 26 boys, see table 1. 

All children were diagnosed with severe developmental delay, they all receive care and 

education in a Child Day Care centre (CDC centre). The children were selected via the 

orthopedagogue or psychologist of the centres. Inclusion criteria were: an expected 

developmental age between 12 and 30 months (within the norm range of the BSID-II-NL 

non-verbal) and able to sit up in a (wheel) chair to work at a table. Children would not be 

included in the sample when diagnosed with a hearing problem or when was expected 

that a test administration would be to stressfull for a child. As a result of their severe 

developmental delay and in several cases the combination with autistic spectrum 

disorders, all children were experiencing serious language delay. Most of the CDC 

centres in the provinces of Groningen, Friesland and Drenthe (Northern part of the 
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Netherlands) and one in Amersfoort (centre of the Netherlands) were contacted and asked 

to take part in the research. Of  the 11 centres contacted, nine answered positively.  

 

Table 1  

Sex and mean chronological  age for girls and boys in the sample 

Sex n Mean chronological 

age in months 

Range in months 

Girl 16 73 34-161 

Boy 26 83 41-162 

 

 

Procedure 

All children were tested twice within a period of two weeks. In counterbalanced 

order the children were examined with the standard version and separately with the non-

verbal version of the Mental scale of the BSID-II-NL. All testing took place at the CDC-

centres and by 12 master students orthopedagogy of the University of Groningen. The 

students had ample experience with the administration of the BSID-II-NL and received 

intensive training in the non-verbal version. Two combination of tests with a child was 

mostly administered by two different students.  

 

4.5 Results 
 

We have analyzed test results by looking at developmental age equivalents. Raw 

scores could not be converted to developmental indices because of the age of the 

children. All children were older than 30 months. Norms were determined for the age 

range of 12 to 30 months. Analyzing raw scores was not possible either, since the number 

of items is not equal for both versions. With regard to the comparison between the test 

results on the standard version and the non-verbal version of the BSID-II-NL, figure 1 

shows the mean developmental age equivalents for girls and boys. 
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Figure 1 

Mean developmental age equivalents for girls (n=26) and boys (n=16) on the standard 

and non-verbal version of the BSID-II-NL 

 

With regard to the clear difference between girls and boys on both versions, it was 

decided to first examine the effect of sex-differences on the test results. A multivariate 

analysis of variance was performed. Results are based on the developmental age 

equivalents. See table 2. 

 

Table 2 

Results of a one-way multivariate variance analysis on the effect of sex on the test results 

on the standard and non-verbal version of the BSID-II-NL 

   Standard version Non-verbal version 

 n df F Sig. F Sig. 

Sex 42 1 6.65 .014 3.10 .09 

- df: degrees of freedom; F: F-test; Sig.: significance 
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From table 2 it becomes clear that the difference between girls and boys on the 

standard version is significant. This was reason for examining differences between test 

results on both versions not only for the total group children, but also separately for girls 

and boys. The results of performing the Wilcoxon signed-ranks test, in order to compare 

test results between the standard and non-verbal version of the BSID-II-NL, are shown in 

table 3. Results are based on developmental age equivalents.  

 

Table 3 

Mean developmental age equivalents and Wilcoxon signed-ranks test for girls and boys 

and the total group 

  

n 

Developmental age 

Standard version 

Developmental age 

Non-verbal version 

 

Z 

 

Sign. 

Girl 26 23.81 24.34 -.72 .47 

Boy 16 20.34 21.73 -2.69 .01 

Total  42 21.67 22.71 -2.78 .01 

 

Table 3 shows significant higher scores for the total group on the non-verbal version in 

comparison with the standard version of the BSID-II-NL. When girls and boys are 

divided, boys show a clear significant difference. They receive higher test results on the 

non-verbal version.  

 

4.6 Discussion 
 
The BSID-II-NL NV offers the possibility to assess the cognitive development of young 

children (12-30 months old) with hearing loss and/or speech and language problems,  

without using spoken language. High correlations between the non-verbal and standard 

versions of the Mental scale allow us to conclude that the non-verbal version may be used 

to make a sound judgment of the cognitive development level of a child without using 

spoken language. Extra validating research has been carried out on a group of children 

with a general developmental delay. Both the standard version and non-verbal version of 

the BSID-II-NL were administered to a group of children visiting a CDC-centre. The 
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results show that this group of children scores significantly higher on the non-verbal 

version of the BSID-II-NL. In other words, they profit from the non-verbal instructions 

and response possibilities offered when the non-verbal version of the BSID-II-NL is 

administered. These results allow us to answer the research question: Is the non-verbal 

version of the Mental scale of the BSID-II-NL a more appropriate instrument to 

determine general cognitive development in children with serious developmental delay, 

positively. Analyzing the data did however raise some new questions that will be, 

together with the limitations of the present study, discussed in this paragraph.  

 At this moment, only a non-verbal version of the Mental scale of the BSID-II-NL 

is available (Ruiter, Hoekstra, Van der Meulen & Lutje Spelberg, 2005). The Motor scale 

consists of items that can be performed by the child without spoken language. In the 

instructions of some items, however, the use of language is required. An adaptation of 

these instructions that leads to a non-verbal version of the Motor scale could be the 

subject of a follow-up study. The nature and content of the items on the Behavior Rating 

Scale eliminate the need for a non-verbal adaptation. These items are not administered 

directly, but are scored based on observation, and spoken language is not a part of the 

item content.  

The empirical study is limited to only one specific group of children, future 

research should provide insight in the appropriateness and added value of the non-verbal 

version with other clinical groups of children, especially those with hearing loss and/or 

speech and language problems. Besides additional validity studies, reliability should be 

further examined by determining inter-rater reliability. This allows us to determine the 

level of agreement of judgments of different test administrators for the same test 

administration.  

Individual differences between test results on the standard version and the non-

verbal version seem striking in some cases and are significant when analyzed as a group 

(see table 3). As a whole, the children in the sample with serious developmental delay 

achieve higher scores on the non-verbal version than on the standard version. This result 

can be attributed to the use of the selection of non-verbal items with adapted instruction. 

It should, however, be noted that test administration is subject to (random) factors such as 

time of day, events prior to test administration and the child’s physical condition, and in 
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case of this specific group of children probably the sensitiveness to unfamiliar people, 

testing situation and test material. When the sample size is extended, the possible 

influence of these factors will decrease.  

When the group is subdivided in girls and boys, differences in test results become 

apparent on the standard version and the non-verbal version. The differences are 

somewhat enlarged by the axis scale in the figure. When analyzed, only the difference on 

the standard version is statistically relevant. Reasons for the lower scores of the boys 

cannot be deducted from our current data. Taken the limited sample into account, these 

results could be indicative research findings for the assumption that also in the group of 

children with severe developmental delay, girls on average experience a somewhat faster 

development of language skills than boys (see e.g..Verhulst-Schlichting, Morelli-Kayser 

& Peddemors-Boon, 1987). The large contribution of language development on general 

cognitive development might be a partial explanation for the difference between girls and 

boys on the standard version of the BSID-II-NL. On the other hand, it seems a logical 

explanation that the difference between boys and girls is a result of the fact that in this 

sample the boys are more severely delayed than the girls. Future research should, 

however, put our research finding in perspective.  

With regard to the use and interpretation of the BSID-II-NL NV we would like to 

make some final remarks.  

The characteristics of the child that are known before the test is administered 

determine whether the standard version (all items on the Mental Scale) or the non-verbal 

version of the BSID-II-NL will be administered (Ruiter et al., 2005). To get an 

impression of the general cognitive skills of the child that has already been diagnosed 

with hearing and/or a speech/language problem, it suffices to administer the non-verbal 

version of the BSID-II-NL. If the researcher wishes to know how the child would score 

on the standard version, because he/she wants to know what the influence of the problem 

is on the test result, all items of the Mental scale should be administered and for non-

verbal items, the non-verbal instructions should be followed. In this way, both a non-

verbal and a standard score can be determined. A non-verbal score can be determined 

because the non-verbal instructions were used on non-verbal items. A standard score can 

be determined because all items were administered (provided that not too many refusals, 



 104 

skipped items or items mentioned by parents were scored). If one is unsure of the 

possibilities of a child, it is always advisable to use language and gestures (pantomime). 

The verbal instruction should be carefully articulated in such a case. It is essential that the 

pantomime instruction does not give different or more information than the standard 

instructions do.  

When comparing scores between the non-verbal version and the standard version, 

there are three possible outcomes, here described with regard to Developmental Indices 

(DI) and considering that a difference of 23 DI points is significantly significant.  

1: Non-verbal version (DInv   ) scores higher than score on standard version (DIst) : DInv > 

DIst.  

For children that are expected to have an average general development but have a known 

hearing, speech and/or language problem, this result (non-verbal version scores higher 

than standard version) is expected.  

2: Non-verbal version scores lower than score on standard version: DInv < DIms.  

This result is possible for children with (very) good development of verbal skills, but that 

experience problematic motor development. Many non-verbal items appeal to fine motor 

skills of a child. If a child experiences problems with its motor skills, this could 

negatively affect the score on the non-verbal version. Problems with motor development 

should also lead to a relatively low score on the Motor scale of the BSID-II-NL.  

And 3: Equal scores on non-verbal version and standard version: DInv �  DIms.  

Almost equal scores on the non-verbal and standard version show that the development 

of a child is harmonious. 

There are at least three reasons for determining standard and non-verbal test 

results in practice. First, differences in test results can be a reason for referral for more 

specific assessment. Second, to be able to decide on intervention and education the 

optimal level of cognitive functioning should be determined. A suitable (learning) 

environment should allow a child to maximum development. Third, for applying the right 

teaching strategies and methods it can be important to know whether a child scores higher 

on the standard version or the non-verbal version of the BSID-II-NL. Herewith 

information is provided on the question whether a child profits more from verbal or non-

verbal instruction when performing the tasks.  
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Abstract 

To be able to adjust guidance, intervention and education to the developmental level of a 

visually impaired young child, it is necessary to gain insight into the developmental level 

of a visually impaired child, based on a standardized and specifically adapted diagnostic 

tool. In order to provide such an assessment tool for this specific group, we have adapted 

the procedures, item instructions and play material of a standardized instrument, the 

Bayley Scales of Infant Development –Second Edition (BSID-II). The purpose of 

constructing low vision adaptations is only to compensate for the child’s visual 

impairment; item content and degree of difficulty of the items have remained practically 

unchanged. In doing so, the standard norms still apply. This chapter describes a study that 

has produced an experimental version of the BSID-II-NL Low vision for the age range of 

30-42 months. A pilot study (n=8) was conducted to find an indicative answer to the 

question how appropriate the adaptations of the BSID-II-NL are for low vision children 

and to give a first impression of validity and reliability of the BSID-II-NL Low Vision 

(30-42 months). 

 

                                                 
3 This chapter has been submitted for publication and was co-authored by Bieuwe F. van der Meulen, Han 
Nakken and Henk C. Lutje Spelberg.  
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5.1 Introduction 
 

If a child is at risk for a developmental delay, early identification and intervention 

can be crucial in order to minimize lasting effects of the child’s difficulties (Kenny & 

Culbertson, 1993; Conlon, 2002) and to promote a child’s successful adaptation to the 

environment (Yeates & Taylor, 1998). Visually impaired children belong to the group of 

at-risk children. Because of their impairment they are less able to visually explore and 

understand the world around them and are therefore more at risk of a delayed 

development (Warren, 1984; Best & Corn, 1993). 

To facilitate effective interventions and follow-up for low vision children it is 

essential that appropriate and fair assessment is made available. An adapted diagnostic 

tool will enable the child to perform on a test without being hindered by its visual 

impairment, taking into account the child’s possibly less developed eye-hand 

coordination and spatial orientation when the child has to demonstrate certain skills 

(Baerwaldt, Dik, Van Gendt-Van Evert, Hordijk, Melis, Overbeek, Roorda, Verschuren, 

& De Vroet, 1993; Gerestein, 1990; Kraijer and Plas, 2006). To offer a child with low 

vision the right kind of guidance, intervention and education that meet its specific needs, 

it is essential to employ a standardized and adapted diagnostic tool that provides insight 

into the visually impaired child’s developmental course. At the same time, an adapted 

and standardized instrument enables better research on the specific development of the 

group of low vision children. Relatively few studies have been conducted on how low 

vision influences a child’s development compared to the amount of research on a child’s 

normal development or the development of blind children. (Looijestijn, 2004). 

Worldwide, only few developmental tests are available that take visual 

impairment into account. Three of them measure young children’s cognitive 

development: The Reynell-Zinkin Scales (Reynell, 1979; Vervloed, Hamers, Van Mens-

Weisz, & Timmer-Van de Vosse, 1999), The Callier-Azuza Scale (Stillman, 1978) and 

The Oregon Project for Visually Impaired and Blind Pre-School Children (Brown, 

Simmons, Methvin, Anderson, Boigon, & Davis, 1991) These scales all  cover a large 

part of the aspects of a child’s cognitive development, however, none of them offer the 

possibility to determine norm scores. The above-mentioned scales are primarily targeted 
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at providing information for assessment and intervention based on a developmental 

profile (reference scores). Next to the Reynell-Zinkin scales there is one other instrument 

available in the Netherlands for children with low vision: the adapted version for children 

with low vision of the Dutch version of the BSID (Bayley, 1969), the BOS 2-30 (Bayley 

Ontwikkelingsschalen 2-30 months, Van der Meulen & Smrkovsky, 1983; adapted 

version of the BOS 2-30 for visually impaired children, Smrkovsky, Looijestijn, 

Wiegman, & Dik, 1995). Although the test is widely used by all relevant care services in 

the Netherlands little research has been conducted on the psychometric properties of the 

test, nor has there ever been a separate normative study within the target group. Test 

results are based on the dated norms of the standard version of the BOS 2-30 (1983).  

Because of the lack of standardized and adapted developmental instruments with 

actual norm tables, and the concern of visual impairment bias when using standard 

procedures and materials with visually impaired children, we have developed an adapted 

version of a well known, standardized assessment instrument, the Bayley Scales of Infant 

Development – Second edition (BSID-II: Bayley, 1993). The Bayley is a widely used 

instrument  for assessing young children’s cognitive and motor development, also known 

as the ‘golden standard’ (Aylward, 2002; Gauthier, Bauer, Messinger, & Closius, 1999). 

The Dutch version (BSID-II-NL; Van der Meulen, Ruiter, Lutje Spelberg, & Smrkovsky, 

2002) formed the basis of our current study.  

The Dutch version consists of a translation of the BSID-II, a Dutch 

standardization and a discussion of validity and reliability studies for the BSID-II-NL 

(Ruiter, Van der Meulen, Lutje Spelberg, 2005).   

With the development of an adapted version of the BSID-II-NL for assessing 

visually impaired children (the BSID-II-NL Low Vision), we will provide a diagnostic 

tool that is based on a well-known, psychometrically sound instrument that can be used to 

examine the cognitive and motor development of visually impaired children in an 

adapted, but standardized way.  

Although each adaptation of the test procedure, item instruction and/or play material 

relevant to the standard instructions implies that the original norm tables no longer apply, 

the adaptations we propose are only meant to compensate for the child’s visual 

impairment. By leaving the item content and degree of difficulty essentially unchanged 
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the original standardization will apply as before. Batshaw-Clair, Church, and Batshaw 

(2002) described these changes in format, response, environment, timing or scheduling 

that do not alter in a significant way what the test measures as accommodations. In 

contrast, when changes in the assessment alter what the test is supposed to measure or the 

comparability of the scores, the term modifications is used. If sufficient evidence shows 

that the adapted version of the BSID-II-NL involves only accommodations, it will be 

unnecessary to conduct large-scale and time-consuming standardization research for this 

specific group of children. At the same time, the use of the low vision version combined 

with the original standardization will make it possible to compare the cognitive and 

motor development of low vision children with that of their average peers. 

As a first step in determining the validity of the BSID-II-NL Low Vision, we give 

an account of the construction of the instrument and the applicability of the adapted 

testing procedures, item instructions and play material. A pilot study provides us with an 

indicative answer to the research question: Is the experimental version of the BSID-II-NL 

Low Vision an applicable instrument for measuring cognitive and motor development in 

young children (30 – 42 months) with low vision?  

The three following sub questions are to be addressed: 

(1) Are the adapted test procedures adequate? 

(2) Are the adapted item instructions adequate? 

(3) Are the adapted play materials adequate? 

 

The target group consists of Dutch children whose visual ability is about 1/20 to 

1/3 of normal and/or who have reduced range of vision between 10 and 30 degrees, in the 

developmental age between 30 and 42 months. This is the age range of the target group 

for whom the experimental version of the BSID-II-NL was developed. The results of the 

current study will be used to make the experimental version also suitable for the age 

range between 1-30 months. 

 The answer to the main research question is positive if the answer to all three sub 

questions is positive. To accomplish this, the adapted testing procedure, adapted item 

instruction and play material must meet the requirements of applicability for this target 

group. 
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5.2 Construction of the BSID-II-NL Low Vision 30-42 months 
 

Qualm (2003) used the results of a literature survey and an interview with 

administrators, who used the adapted version for low vision children of the BOS 2-30, to 

formulate recommendations for developing an adapted version of the BSID-II-NL. On 

the basis of these recommendations Pepping (2004) adapted the general testing 

procedures, item instructions and play material of the BSID-II-NL for the group of 

visually impaired children in the developmental age range of 30-42 months. In doing so, 

an experimental version of the BSID-II-NL was developed for the age group 30-42 

months. 

The general instructions for test administration were evaluated and where needed 

adapted to the situation of testing a child with low vision. In reviewing each item, not 

only the content of the item was addressed, but also the procedure for item instructions 

for the administrator and the response possibilities for the child. The goal was to preserve 

the original content of the item. To determine whether this was actually the case, a group 

of experts (researchers and practitioners) evaluated the adapting process. The changes 

should provide the children with the unbiased item, maintaining its original content and 

difficulty. When evaluating each item there were five options, as mentioned in Table 1 

below. This table presents an overview of the number of adapted items and the scales to 

which they belong. 
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Table 1 

Overview of the number of adapted items and the scales to which they belong 

Number of items Options 

Mental scale 

item 131-178 

Motor scale 

Item 84-111 

Item is acceptable as it is 8 2 

Item requires instruction adaptation 4 4 

Item requires material adaptation 6 11 

Item requires instruction and material adaptation 28 10 

Item is biased but cannot be changed to be 

acceptable 

1 0 

 

Concerning the general test procedure, for instance, directions are given for the 

child’s position (its back to the window) and position and intensity of artificial light 

(perpendicular to the material and intensity between 500 and 2000 lux). The item 

instructions of the Low Vision version, include e.g., special directions for an extension of 

the time limit so that children can be given sufficient time to explore material and 

environment visually and tactilely before the item instructions are offered (specifically 

when the child is asked to point to or name objects). In addition, especially when testing 

the Motor scale, the voice of the test administrator and/or a parent is used more. Finally, 

adaptations to material and diagnostic environment include for instance more 

combinations of a dark background and light-colored materials, more use of contrasting 

colors for the materials, darker lines to accentuate the contours of the pictures and in 

some cases enlarged material which is made more visually attractive.  

Table 2 presents some examples of adapted items on the Mental and Motor scale. 

The standard procedures and play material are described in the middle column; in the 

right column are the adapted item instructions, scoring procedures and test material. 
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Table 2 

Examples of standard and adapted items  

 BSID-II-NL Standard BSID-II-NL Low Vision 

(adaptation) 

Mental scale 

162 Sorts pegs 

by color 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mental scale 

165 

Complete blue 

board in 30 

seconds 

 

 

 

 

 

Administration: In a random fashion, 

place all of the pegs on the table in front 

of the child. Then place the three plastic 

bags in front of the child and say: Put all 

of the red pegs in one bag, all of the 

yellow pegs in another bag, and all of 

the blue pegs in another bag.  

 

Scoring: Give credit if the child sorts the 

pegs by color, either by placing the pegs 

in the appropriate bags or by placing 

them in separate piles.  

 

Material: Four red pegs, four yellow 

pegs, four blue pegs and three plastic 

bags.  

 

Administration: Place the pieces on the 

table, in front of you. Place the board on 

the table, in front of the child. Hand the 

child a round piece. Motioning toward 

the holes, say: Put the block in its hole. 

Put it where it belongs. Start timing as 

soon as the child grasps the piece. 

Proceed by alternately handing the child 

a square and a round piece, one at a time, 

until the child has placed each to her 

Administration: Place the 

pegs in the child’s hands 

and allow the child enough 

time to complete the item 

 

 

 

 

Scoring: Same as standard 

 

 

 

 

Material: White pegs 

instead of blue pegs 

 

 

Administration: Same as 

standard 
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Motor scale 88 

Laces three 

beads 

satisfaction, regardless of whether the 

pieces are correctly placed. Stop timing 

when the child places all of the pieces 

correctly or when 150 seconds elapse. . 

 

Scoring: Give credit if the child correctly 

places all the pieces in 30 seconds or 

less. To be correctly placed, a piece must 

fit completely in the hole.  

 

 

 

 

 

 

Material: Puzzle board (blue side), four 

round pieces, five square pieces from the 

blue block set and stopwatch.  

 

 

Administration: Knot one end of each 

shoe string and place the beads on the 

table. Lace two beads on your string. 

Then give the child the other shoe string 

and three of the beads. Say to the child: 

Here is a string for you. Put the beads on 

the string. Put them all on. If the child 

places all three beads on the string, push 

the remaining three beads to the child 

and say: Put these on. Put them all on.  

 

 

 

 

 

 

Scoring: Time limit can be 

extended by half given to 

complete the item. Observe 

and record how the child 

solves the question, for 

instance: the child places 

forms directly or by trial and 

error, tries a form, takes it 

out  and tries another one 

 

Material: Puzzle board (blue 

side, standard) and white 

pieces (low vision adapted 

shapes) 

 

Administration: Show the 

child slowly how to do it. 

Lace a yellow bead followed 

by a green bead and then 

another yellow bead on a 

string. Give the child a red 

string and the yellow and 

green beads. If the child 

looks for the beads, help the 

child by placing them 

nearby or by ticking them 
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Scoring: Give credit if the child puts at 

least three beads on the string at one 

time.  

 

Material: Two shoe strings and eight 

square beads.  

on the table. Give the child 

enough time to complete the 

item. 

 

Scoring: Same as standard 

 

 

 

Material: Red string and 3 

yellow and 3 green beads 

(standard) 

 

 

The adapted manual is an addition to the standard manual of the BSID-II-NL. It 

provides adapted instructions for administering the BSID-II-NL Low Vision, however, its 

design, and principles are maintained as in the BSID-II-NL. 

 

5.3 Pilot Study 
 

A pilot study was conducted to provide us with expert judgments concerning the 

applicability of the experimental version of the BSID-II-NL Low Vision (age range 30 – 

42 months). Answers are given to the three sub questions, whether the changes in testing 

procedures, item instructions and play material satisfy the conditions for providing an 

applicable, unbiased diagnostic instrument suited to low vision children. 

 

Method 

Participants. Eight children with low vision participated in this pilot study. Low 

vision was defined as having visual acuities between 1/20 and 1/3 and/or reduced range 

of vision between 10 and 30 degrees. All children were between 30 and 42 months of 

developmental age. In two cases the children’s chronological age was above 42 months, 
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but their level of functioning was estimated to be within the age range of 30 - 42 months 

of age. They were all known by one of the centers for assessment and intervention for 

visually impaired and blind children in the Netherlands or Belgium. Children were 

recruited via an international organization for educational psychologists working with 

blind and visual impaired children (ILO).  

Four experts of two different centers filled out surveys with regard to the 

appropriateness of the adapted test procedures, item instructions and play materials, after 

applying the test to a child with low vision. Another five experts only filled out the 

surveys on the adapted materials. All experts are qualified educational psychologists 

participating in the ILO, who have ample experience in the assessment of young low 

vision children. 

Procedure. Assessments with the BSID-II-NL Low Vision were administered in 

one session and for research purposes only. The assessment was administered by an 

expert with ample experience in the assessment of low vision children and in 

administering the BSID-II-NL. The assessment provides the expert with the information 

needed to fill out a survey concerning the adapted general procedure, item instructions 

and play materials. To estimate the reliability, the test administrations were recorded on 

videotape so that they could be evaluated by a second administrator in order to determine 

the inter-rater reliability. To get an impression of validity, the test results were compared 

to the estimated developmental level of the child by the experts (administrators) 

beforehand, based on file information. A positioning of the child’s expected performance 

was rated on a scale 1 to 3: 1: developmental delay; 2: normal development and 3: 

accelerated development.  

Via the international ILO group, 23 surveys were sent to experts responsible for 

psychological assessment of children with low vision. Nine experts provided information 

for the surveys on the adapted test procedure, play materials and item instructions. These 

nine experts represent centers for assessment and intervention of blind or visually 

impaired children in the Netherlands (three) and one in Belgium (out of four). The 

experts who also administered the BSID-II-NL Low Vision to one of the children in the 

pilot study were asked not only to comment on every adapted general test procedure, item 

instructions and all adapted play materials but also to answer specific questions with 
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regard to individual assessments. The main question was: Are the adaptations applicable 

and if not how can they be improved?  

 

Results 

Table 3 presents the characteristics of the children in the pilot study and test 

results with the experimental version of the BSID-II-NL Low Vision (30-42 months). 
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Table 3 

Characteristics of the children and test results with the BSID-II-NL Low Vision Mental 

Scale 

Nr.  Chronological 

Age¹ (CA) 

Ophthalmo-

logic 

diagnose 

Raw 

score 

Develop

mental 

Index 

Develop

mental 

Age 

(DA) 

Raw 

score 

inter-

rater³ 

Expert 

judge-

ment4 

DA/

CA 

1 43 Cataract 166 --² 39 165 2 .91 

2 31 Nystagmus 

and 

Hypermetro

py 

142 91 28 144 2 .90 

3 50 Retinal 

dystrofy  

166 --² 39 165 2 .78 

4 37 Retinal 

dystrofy 

158 108 37 158 2 1 

5 30 Aniridy,  

serious 

glaucoma 

and 

nystagmus 

(L+R) 

106 55 17 --² 1 .57 

6 42 Albinism 166 86 39 163 2 .93 

7 34 Retinal 

dystrofy 

152 105 35 154 2 1.03 

8 32 Retinal 

dystrofy 

117 62 20 --² 1 .63 

¹ In months  

² Results are not within the norm range (chronological age is > 42 months) 

³ Raw score of an observer-inter-rater 
4 1: developmental delay; 2: normal development; 3: accelerated development 
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Three children were functioning at a developmental level of roughly one year 

below their chronological age level. The other five children were more or less functioning 

at the age-adequate level.  

The reliability of the experimental version of the BSID-II-NL Low Vision was 

estimated by determining the inter-rater reliability. Six out of eight assessments were 

recorded on videotape and on the basis of these tapes the first author evaluated the 

assessments as a second administrator (inter-rater). The inter-rater reliability of the test 

results on the Mental scale is rho = .95** (n=6) 

Content validity was established by correlating administrator’s assessment of a 

low vision child’s cognitive development with children’s standardized developmental age 

(DA/CA). The validity coefficient is rho = .76 (n=8). 

              

Test procedure (sub question1) 

The experts’ response to whether the adapted test procedure is adequate can be 

summarized as follows: 

In general the adaptations proposed for the test procedures are found to be both adequate 

and appropriate. Particularly the extension of the time limits and the additional auditory, 

tactile and visual stimuli are considered very appropriate. Some specific adaptations meet 

the desired criteria but may be difficult to realize in the home situation. An example is 

how a room should be adapted to the special test requirements. A room without 

interfering sunlight, light colored walls, no visually disturbing stimuli such as wall 

posters and no disturbing auditory stimuli such as zooming lamps. 

The experts were presented with open questions so that they could comment on 

the testing procedure. The remarks that were made more than once are given below: 

-All items involving a stimulus booklet and drawing activity should be performed at a 

working table with a slanting elevation of the surface. 

-Care should be taken that the items are not to be presented in the child’s shade. 

-The test administrator’s clothing need not necessarily be blue, as recommended in the 

instructions, as long as the color is not conspicuous or distracting and the color of the 

clothing should contrast with the background. 
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-Allow the child enough time to explore the play material before proceeding with the 

item instruction. 

Item instruction (sub question 2) 

The low vision adaptations of all separate items were judged by the experts. A 

small group of items meet all the criteria. For the remaining items, comments were given, 

such as: 

-Allow the child enough time to explore the materials before proceeding with the item 

instruction. 

-In some cases it may be necessary for the child to explore the materials together with the 

test administrator, for instance for the item MR 101. Buttons up; together with the test 

administrator the child can feel the button and button hole. 

Play material (sub question 3) 

The question referring to the appropriateness of the adapted play material was 

answered as follows: 

In general terms the play material was found to be adequate and appropriate for the target 

group. For instance, the way in which the pictures in the stimulus booklet were made 

clearer, by accentuating the contours, and the fact that more contrasting colors were used 

against the background.  

Some additional remarks: 

-The natural color of wood is not appealing to children and it does not contrast 

sufficiently with the surroundings. Bright colors are more appealing. 

-A light background with bright colored materials is considered more suitable than a dark 

blue background (placemat and test administrator’s clothing) with for instance light 

colored cubes. 

-The pictures from the stimulus booklet are clearer but the finishing can be improved. 

 

5.4 Discussion 
 

By developing the BSID-II-NL Low Vision, which takes into account a child’s 

visual impairment, a diagnostic tool will become available that test administrators can use 

to determine norm scores of the child’s mental and motor development based on 
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standardized test administration. The main purpose of this study was to examine the 

appropriateness of the adapted materials of the BSID-II-NL for applying the test to 

children with low vision. All sub research questions were answered positively.  For the 

test procedure this means that all proposals for an adapted testing procedure were 

accepted for the final version. Only a few additions were needed to the suggested 

adaptations, for instance “make sure not to offer the stimuli in the child’s shade”. 

According to the experts, all the proposals for adapting the item instructions meet 

the demands for application with children with low vision. It is emphasized that the 

administrator should allow the child ample time to explore the materials before giving the 

item instructions.  

The adapted play materials meet low vision conditions with reference to colour 

and measure of contrast. However, some of the play material will need adjustment before 

being applicable for use with low vision children. The wooden materials should be 

coloured and the colouring and quality of the adjusted pictures (stimulus booklet) should 

be enhanced.  

The main research question: Is the experimental version of the BSID-II-NL Low 

Vision an applicable instrument for measuring cognitive and motor development in 

young children with low vision (30 – 42 months) can be answered positively on condition 

that the necessary improvements will be made.  

Although the study resulted in an adapted Low Vision version of the BSID-II-NL 

for children between 30 and 42 months of age, the question whether the validity of the 

instrument has been enhanced for children with low vision has not been addressed 

sufficiently. The small pilot sample does not provide us with a sound empirical indication 

that item content and item difficulty remain unaltered, so norm tables of the standard 

BSID-II-NL are still applicable in a valid and reliable way. To gain substantial support 

for the assumption that the Low Vision version is needed for children with low vision and 

the adaptations are truly helpful, future research should consist of a comparative study. 

Within a short period of time the Standard version as well as the Low Vision version of 

the BSID-II-NL should be administered to the same group of children with low vision. 

Results would support the value of the instrument in case children with low vision 

receive significant higher scores on the Low Vision version in comparison with the 
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standard version. This means that the Low Vision adaptations maximize the child’s test 

results. At the same time a comparative study among children from the standard 

population should provide us with the answer to the question whether the low vision 

adaptations alter the item difficulty. To support the assumption that item difficulty remain 

unchanged, test results should not significantly differ between the Standard and Low 

Vision version. Our (pilot) study was limited to the Netherlands and Belgium; our 

findings should be corroborated by studies in other countries, a more extensive 

international replication is recommended in order to gain sufficient empirical support for 

the validity and reliability of the adapted test. The Low Vision adaptation is applicable to 

the BSID-II worldwide (irrespective of translation and standardization), because the 

adaptation only concerns the test procedure, item instructions and play material. These 

components of the instrument are equal worldwide.  

The positive results for our BSID-II-NL Low Vision study for the age range 30-

42 months suggest a follow-up study to develop a fully adapted BSID-II-NL for assessing 

children with low vision. The next step will be to construct the necessary adaptations for 

the age range of 1-30 months, with regard to the test procedure, item instructions and 

play material.  Once completed, this step will lead to a new experimental version of the 

BSID-II-NL Low vision (1-42 months) that will in turn facilitate large scale research on 

the applicability and psychometric properties of this newly developed instrument for 

assessing children with low vision.  
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Abstract 

Most of the developmental instruments that measure cognitive development in young 

children rely heavily on fine motor skills, especially for young children whose language 

skills are not yet well developed. This will typically result in low scores for motor-

impaired infants. To be able to adjust guidance, intervention and education to the 

developmental level of a motor-impaired young child, it is necessary to gain insight into 

the cognitive development of a motor-impaired child, based on an assessment with a 

standardized and specifically adapted diagnostic tool. For this reason, we have adapted 

the procedures, item instructions and play material of a standardized instrument, the 

Bayley Scales of Infant Development –Second Edition (BSID-II). Results of validity 

studies support the assumption that low motor adaptations only compensate for the 

child’s motor impairment; item content and level of difficulty of the items did not change 

significantly. The Standard and Low motor versions were administered to twenty children 

experiencing normal development and 45 children with motor impairment within a period 

of two weeks. Results of a validity study support the value of the use of the Low-motor 

version with children with motor disabilities. Low-motor children score significantly 

higher on the Low motor version than on the Standard version. No significant difference 

was found for the group of “normal” children between test results on the standard and 

low motor version of the BSID-II-NL. This supports the assumption that item content and 

difficulty have remained unchanged. Because of this, the norm scores of the standard 

BSID-II-NL, can still be used with the low-motor version of the test. 

                                                 
4 This chapter has been submitted for publication, slightly adjusted and was co-authored by Bieuwe F. van 
der Meulen, Han Nakken and Henk C. Lutje Spelberg.  
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6.1 Introduction 
 

If a child has a developmental delay or disability, early identification and 

intervention can be crucial in order to minimize lasting effects (Kenny & Culbertson, 

1993; Conlon, 2002) and to promote a child’s successful adaptation to the environment 

(Yeates & Taylor, 1998). In his hypothetical model for explaining cognitive delay in 

young children with motor impairment, Vriesema (1990. p. 37) mentions several factors 

that increase the risk of cognitive delay in motor-impaired infants: lack of ability to 

explore the world, perceptual disorders, inadequate stimulation by the child’s social 

environment and lack of intrinsic motivation to explore the world and perform on tasks. 

To facilitate adequate decision making (e.g. school type), effective interventions and 

follow-up for low-motor children it is essential that appropriate and fair assessment is 

possible. An adapted diagnostic tool will enable the child to perform on a test without 

being hindered by its motor impairment, taking into account the child’s reduced fine 

motor skills, possibly less developed eye-hand coordination and motor-planning skills 

and delayed information processing. At the same time, an adapted and standardized 

instrument enables better research on the specific development of low motor children. 

Finally, with regard to the motivation of the child to perform in test situations, adapted 

play material will increase the child’s intrinsic motivation. It allows the child to better 

explore and manipulate the material and therefore enhance the opportunity to show its 

skills in a test situation.  

Almost all developmental instruments that measure cognitive development in 

young children have a strong motor component. Especially with young children (when 

language skills are not yet well developed) performance on cognitive tasks highly relies 

on the ability to explore and manipulate play material. Worldwide, only a few diagnostic 

developmental tests are available that measure young children’s cognitive development 

without appealing strongly to the motor abilities of a child. Well known instruments are: 

The Kent Infant Developmental Scale (KIDS, Reuter & Brickett, 1985), the Fagan Test 

of Intelligence (Fagan & Shepherd, 1991) and the Snijders Oomen Non verbal 

intelligence test 2½ to 7 years (SON-R 2½-7; Tellegen, Winkel, Wijnberg-Williams, & 

Laros, 1998).   
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These scales all cover a large part of the aspects of a child’s cognitive 

development, but do not specifically take motor disabilities into account. The KIDS 

evaluates psychomotor development based on information from parents on 252 

behavioral items grouped into five domains: cognitive, language, motor, self-help, and 

social. Although it is not a traditional instrument where a child needs to perform on tasks 

to show its cognitive skills, Stancin, Reuter, Dunn, & Bickett (1984) concluded from 

their research that developmental age estimates from the KIDS are highly correlated and 

similar to results of a traditional test like the Bayley Scales (BSID). Major drawbacks of 

the test are, however, the limited age range (1 to 14 months) and the fact that data are 

entirely dependent on informant report; this increases the possibility of bias. The Fagan 

Test of Infant Intelligence (FTII) is a screening device for testing visual recognition 

(novelty preference).  In examining the predictive validity of the FTII, Tasbihsazan, 

Nettelbeck, & Kirby (2003) concluded that correlations between the BSID-II and the 

FTII were low and non-significant and that clinical utility is limited as a result of low 

sensitivity. Meta-analyses have found average correlations between results on the FTII 

and later scores on intelligence tests (e.g. Bornstein, Slater, Brown, Roberts, & Barrett, 

1997). Apart from low demands placed on motor skills, the limited age range and non-

conclusive validity data, make the FTII less appropriate as an alternative to the BSID-II-

NL for low motor children. The SON-R is a non-verbal intelligence test for young 

children that does not ask much of the fine motor skills of a child, but the manual does 

not give standard low-motor adaptations for the test procedure and item instruction. It is 

left to the clinician how and to what degree adapted procedures and/or item instructions 

are necessary in individual cases. (Tellegen, Winkel, Wijnberg-Williams & Laros, 1998).  

These tests (KIDS, FTII and SON-R) do not specifically take motor impairment 

into account. Low-motor children will, solely due to their impairment, get lower scores 

on certain items. Test results will not give a clear picture of the child’s cognitive abilities.  

To compensate for the lack of standardized and adapted diagnostic instruments 

and concerns about motor impairment bias when using standard procedures and materials 

with motor-impaired children, we have developed an adapted version of a well known, 

standardized assessment instrument, the Bayley Scales of Infant Development – Second 

edition (BSID-II: Bayley, 1993). The Bayley is a widely used instrument  for assessing 
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young children’s cognitive and motor development, also known as the ‘golden standard’ 

(Aylward, 2002; Gauthier, Bauer, Messinger, & Closius, 1999). Our current study was 

based on the Dutch version of this test (BSID-II-NL; Van der Meulen, Ruiter, Lutje 

Spelberg, & Smrkovsky, 2002). The Dutch version consists of a translation of the BSID-

II, a Dutch standardization and a discussion of validity and reliability studies for the 

BSID-II-NL (Ruiter, Lutje Spelberg, &Van der Meulen, 2005).   

Although each adaptation of the test procedure, item instruction and/or play 

material relevant to the standard instructions implies that the original norm tables no 

longer apply, the adaptations we propose are only meant to compensate for the child’s 

impairment. By leaving the item content and degree of difficulty essentially unchanged, 

the original standardization will apply as before. Batshaw-Clair, Church, and Batshaw 

(2002) described these changes in format, response, environment, timing or scheduling 

that do not alter in a significant way what the test measures as accommodations. In 

contrast, when changes in the assessment alter what the test is supposed to measure or the 

comparability of the scores, the term modification is used. If sufficient evidence shows 

that the adapted version of the BSID-II-NL involves only accommodations, it will not be 

necessary to conduct large-scale and time-consuming standardization research for this 

specific group of children. The use of a standardized low-motor version, with adapted test 

procedures, item instruction and play material, combined with the original norm tables 

will make it possible to compare the cognitive development of low motor children with 

that of their average peers. 

A pilot study provided us with the answer to the question whether the 

experimental version of the BSID-II-NL Low Motor is an applicable instrument for 

measuring cognitive development in young children (12 – 42 months) with motor 

impairment. Administering the pilot version to 22 low-motor children and using the 

judgments of experts (n = 15) from the practical as well as scientific field, we were able 

to show positive results with regard to the applicability and usability of the low motor 

version of the BSID-II-NL.  The adapted testing procedure, item instruction and play 

material met the requirements of applicability for this target group. Suggested 

improvements and changes of item procedures, instructions and/or play material were 

evaluated and, when determined as clear and usable improvements, assimilated in the 
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final version of the BSID-II-NL Low Motor. The final instrument consists of 108 items; 

items that were acceptable as they were (29), biased items that could not be changed to be 

acceptable (10), items that required only material adaptation (13), only instruction 

adaptation (9) and items that required instruction and material adaptation (47).   

In this chapter we give an account of validity studies for the BSID-II-NL Low 

Motor. Preliminary results of these studies provide us with an indicative answer to the 

research question: Is the BSID-II-NL Low Motor a valid adaptation for use with children 

with motor impairment  that allows the use of the original norm tables? 

 

6.2 Method 
 
Subjects 

Sixty five children participated in this study. Twenty children represent the 

standard population: all children with average development and without any specific 

physical or mental problems (in this chapter referred to as the group ‘normal’ children). 

All children were between 12 and 42 months old and all come from the city of 

Groningen. This group already participated in the standardization study of the BSID-II-

NL. Their parents were asked to participate in this study as well.  

Forty five children with motor impairment (in this chapter referred to as the group 

low-motor children) represent children with mild to severe motor impairment as a result 

of many different syndromes, anomalies or diseases. All low motor children are known to 

one of the centers for assessment and intervention for motor-impaired children in the 

Netherlands or to child-day-care centers for children with serious developmental delay. 

Children were recruited through the educational psychologists working in the centers. A 

clear description of this group, based on the diagnosis, is not possible because of the 

diversity in diagnoses and heterogeneity within the group of children with the same 

diagnose. Children with the same diagnosis may experience very different limitations in 

motor abilities, to a different degree, and additionally, often in combination with sensory 

problems. We decided to describe the target group by formulating inclusion criteria. 

These criteria describe the minimal necessary abilities of a child to be able to perform on 

the test items. 
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The low motor children met the following inclusion criteria: 

• The child is able to sit up in a (wheel) chair to work at a table 

• The child has sufficient visual abilities  

• The child can use at least one hand 

The (developmental) age of the low motor children is estimated by educational 

psychologists working with the children, between 12 and 42 months.  

Table 1 provides an overview of the number of children that participated in this 

research, divided in the clinical group (low-motor children) and the children from the 

standard population (normal children).  

 

Table 1 

Relevant numbers on the low-motor children and normal children and the number of 

single Low motor administrations and the number of administrations of the Low motor in 

combination with the Standard version. 

 

 n Boy Girl Mean 

age 

(months) 

Age 

range 

(months) 

Single Low 

motor 

administration 

Low motor and 

Standard 

administration 

Low 

motor 

children 

45 29 16 57.1 15-300 23 18 

Normal 

children 

20 6 14 29.5 12-42 - 20 

  

 

Experts of 24 centers for rehabilitation (centers for assessment, intervention, and 

education for motor-impaired children) and eight child day-care centers (centers for 

children with severe developmental problems) agreed to fill out surveys after 

administering the low-motor version of the BSID-II-NL to a low-motor child. All experts 

are qualified educational psychologists, who have ample experience in the assessment of 

young low-motor children.  
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Instruments 

The BSID-II-NL. The BSID-II-NL consists of three scales, the Mental, Motor and 

Behavior Rating scale. Most of the items in the Mental and Motor scale are task items. 

The test administrator must try to produce wanted behavior in the child by presenting 

stimuli. The Mental scale consists of 178 items that measure the child’s cognitive skills. 

The Mental scale consists of items related to the processing of visual and auditive 

information, eye-hand coordination, imitation, language development, memory and 

problem solving. After administrating the Mental scale a raw score is calculated (RSMS) 

and a mental development index (DIMS) is determined. A 90% reliability interval is also 

provided, and it is possible to determine the classification of the score: seriously delayed, 

delayed, normal or accelerated development.  

The Motor scale (MR) consists of 111 items that measure skills related to gross 

and fine motor control, including movements like rolling, crawling, standing, walking, 

running and jumping. This scale also tests fine motor manipulations, such as eye-hand 

coordination, adjusted use of writing materials and imitation of hand gestures. For the 

Motor scale a raw score (RSMR), a motor development index (DIMR), a reliability interval 

and a classification are also determined (as in the Mental scale).  

The Behavior Rating scale (BRS) contains questions that are answered by the 

administrator after administering the test. The questions allow the administrator to judge 

the behavior of the child during the test. Raw scores can be converted to percentile 

scores. (A comprehensive description is provided in Van der Meulen, Ruiter, Lutje 

Spelberg & Smrkovsky, 2002 (Dutch version) and Bayley, 1993 (original version)). 

The BSID-II-NL Low Motor. With the positive results of the pilot study, the final 

version of the BSID-II-NL Low Motor was developed. The general test procedure is 

adapted to the situation of testing a child with motor impairment. For instance, it is 

allowed to support the arm of the child by the elbow, to enable the child to control its 

arm/hand. In reviewing each item on the Mental scale, not only the content was 

addressed, but also the procedure for item instructions for the administrator and the 

response possibilities for the child. The item instructions of the Low Motor version 

include e.g. elimination of the time limits so that children can be given sufficient time to 
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explore the material and perform on the task. In addition, children are allowed to use eye-

pointing (glance direction) in stead of finger pointing. Finally, adaptations to play 

material include for instance enlarged materials (e.g. pegs and peg board, puzzle board, 

and cubes), and separated pictures in the stimulus booklet in combination with the see-

through-frame. This is a perspex framework that stands on the table between the child 

and administrator on which pictures can be attached (well apart) so that eye pointing of 

the child can clearly be observed by the administrator.  

The adaptations in test procedure, item instruction and play material are an 

addition to the standard material of the BSID-II-NL. The Low Motor manual only 

provides adapted instructions for administering the BSID-II-NL Low Motor (12-42 

months). The low-motor play materials are applied in combination with standard 

material. The materials are interchangeable; depending on the child’s degree of 

impairment and therefore need for adaptation, standard or adapted play material is used.  

 

Procedure 

The group of normal children were examined by master students orthopedagogy 

in the playroom of the orthopedagogy department in Groningen. The students were all 

experienced BSID-II-NL administrators and they received an intensive training in 

administering the Low Motor version. All normal children were examined within a 

period of two weeks in counterbalanced order, once with the Standard and once with the 

Low motor version. The low-motor children were examined by experts with ample 

experience in the assessment of low-motor children and in administering the BSID-II-NL. 

They received training in the Low Motor version as well. All children were examined at 

the centers.  

Validity is examined in four ways:  

(1) By comparing test results on the Standard (BSID-II-NL) and Low Motor version 

(BSID- II-NL Low Motor).  

Within a period of two weeks, children from the standard group and the low motor group 

were tested twice; once with the standard version and once with the low motor version in 

counterbalanced order and under the same conditions. The expectation for the normal 

children was that test results on the Standard and Low motor version do not significantly 
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differ. For the low motor children the expectation was that applying the Low Motor 

version would maximize test results, and the test results on the Low Motor version would 

significantly surpass those on the Standard version. As a result of the adaptation, validity 

of the test for the group of low-motor children will increase. 

(2) By comparing test results on item level. 

Test results on the Low Motor and Standard version of the BSID-II-NL for both groups 

of children were compared on item level. Items were assigned to several categories. One 

category is formed by the non-verbal items (category 0), the other categories (1-5) are 

based on the type of adaptation (see figure 2) The expectation was that low-motor 

children will get significantly higher test scores on the items in the categories 0, 2, 3  and 

4. Test results for normal children should not vary significantly between the low motor 

and standard version.  

(3) By comparing test results on the Low Motor version and expert judgments. 

All test results of motor-impaired children on the BSID-II-NL standard and low motor 

version are compared to the developmental level of the child estimated beforehand by the 

experts (administrators), based on file information. The child’s expected performance is 

rated on a scale 1 to 5: 1: very seriously delayed; 2: seriously delayed 3: delayed; 4: 

average; 5: above average. The expectation is that expert judgments correlate 

significantly higher with the test results on the Low Motor version than on the Standard 

version of the BSID-II-NL. 

(4) By asking the experts to fill out surveys after applying the low motor version of 

the BSID-II-NL to a low-motor child about how appropriate the BSID-II-NL Low motor 

adaptations were for this specific child and are expected to be for the target group in 

general.  



 135 

6.3 Results 
 

The collected preliminary data allows us to present preliminary results on the 

comparison between test results on the Standard and Low Motor version for the normal 

children and the low-motor children and also to analyze expert judgments on the 

applicability of the BSID-II-NL Low Motor with regard to specific children within the 

group of low-motor children and in general. The results of the four approaches to 

examine validity (as mentioned under ‘method’) are discussed successively.  

(1) With regard to the comparison between the test results on the Standard version 

and the Low Motor version of the BSID-II-NL, figure 1 shows differences between the 

test results on the Low motor and Standard version of the BSID-II-NL within the group 

of low motor children and within the group normal children. The raw scores in the figures 

are calculated as follows: all items until the basal-item plus all positive items belonging 

to a specific category within the age groups that are administered.  
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Figure 1 

Differences between the raw scores of low motor (n=18) and normal children (n=20) on 

the Low motor and the Standard version of the BSID-II-NL 
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The results of performing the Wilcoxon signed-ranks test, in order to compare test 

results of the standard version of the BSID-II-NL and the low motor version in both the 

normal group and the low-motor group, are shown in table 2. Due to age (>42 months) or 

a raw score that was too low to convert to a developmental index, results are based on 

raw score and developmental age equivalents.  

 

Table 2  

Wilcoxon signed-ranks test 

  

 

 

Raw score Low motor – 

Raw score Standard 

Developmental age Low 

Motor – Developmental age 

Standard 

 n Z Sig. Z Sig. 

Low motor 

children 

18 -2.85 .00** -3.14 .00** 

Standard 

children 

20 -1.23 .22 -1.35 .18 

**: significant at 1 % level 

 

As expected, the Wilcoxon tests comparing the results on the standard and the low 

motor version reveal that significant differences occur in the low motor group. Raw 

scores and (thus) developmental age equivalents in this group are significantly higher on 

the low motor version than on the standard version of the BSID-II-NL. The results show 

no significant difference for the normal children when comparing results on both versions 

of the test. 

(2) Both for the low motor children and the normal children results on item level are 

analyzed. As already mentioned, items (between the age of 12-42 months, nr. 71-178) are 

assigned to several categories. Figure 2 shows a comparison of the results on the standard 

and low motor version of the BSID-II-NL, both for low motor (n=18) and normal 

children (n=20). 
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Category 0: Non-verbal scale (selection of non-verbal items on the Mental scale) 

Category 1: items are acceptable and do not require adaptation 

Category 2: items with instruction adaptation 

Category 3: items with material adaptation 

Category 4: items with instruction and material adaptation 

Category 5: items are biased but cannot be changed to be acceptable.  

 

Figure 2 

Raw score per item category for normal (n=20) and low motor (n=18) children 
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Based on the raw score, table 3 shows the results of the Wilcoxon signed ranks 

tests for every item categorie, compared between the Low Motor and Standard version of 

the BSID-II-NL.  

 

Table 3 

Wilcoxon signed-ranks tests for raw scores on  item categories for low motor and normal 

children  

 

   Category 

  

 

n 

 0 
Non-
verbal 

1 
unchanged, 
acceptable 

2 
material 

adaptation 

3 
instruction 
adaptation 

4 
material 

and 
instruction 
adaptation 

5 
unchanged, 
but biased 

Low 

motor 

children 

18 Z -2.61 -1.77 -2.05 -1.41 -2.90 -1.41 

  Sig. .00** .076 .04* .15 .00** .16 

Normal 

children 

20 Z -1.10 -.55 -.09 -.54 -1.96 -1.93 

  Sig. .27 .58 .93 .59 .05 .05 

*   significant when p < .05 

** significant when p < .01 

 

Table 3 shows significant differences between test results on three item categories 

in the low-motor group on the Low Motor and Standard version. Low-motor children 

receive a significantly higher score on the non-verbal items on the low motor version than 

on the standard version, probably due to the high number of items where a child needs to 

manipulate material. As expected, children profit significantly from the material 

adaptation alone and from the material adaptation in combination with the instruction 

adaptation. For the items with just instruction adaptation no significant difference was 

found.  
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No significant differences were found between results on the low motor version of 

the BSID-II-NL and the standard version for the group of normal children, when taking 

into account a p value < .05.  

(3) For the low-motor group we examined correlation between test results (low motor 

and standard version) and estimated developmental level by the expert before 

administering the test. Based on file information and clinical view, experts estimated the 

cognitive development on a scale of 1 to 5 (based on developmental indices): 1: very 

seriously delayed (<55); 2: seriously delayed (55-70); 3: delayed (70-85); 4: average (85-

114); 5: above average (>114). Correlations between expert judgement and both versions 

were significantly high, but not significantly different: .58 for the standard version and 

.62 for the low motor version. Experts do not predict test results on the low motor better 

than results on the standard version.  

(4) In general, experts mention the favorable effect of the possibility to decide on 

item level whether the item is administered according to the standard or low motor 

version of the BSID-II-NL. Due to the interchangeability of the item (instruction and 

material) an optimal test situation can be created for a child. Another remark mentioned 

often was that the adapted test materials increase the response possibilities of a child and 

therefore increase the child’s motivation to show its abilities. The adaptations proposed 

for the test procedures are found to be both adequate and appropriate. Particularly the 

optional use of personal aids and gestures are considered helpful. Several experts 

underline that a publication of the BSID-II-NL Low Motor will finally enable them to 

administer the test in a standardized way. Most experts present the test using their ‘home-

made’ adaptations. The main part of the adapted item instructions met all criteria. 

Especially the elimination of time limits was positively evaluated. For some remaining 

items, experts mentioned that instructions became more complicated in the low motor 

version. The question referring to the appropriateness of the adapted play material was 

given the most attention by the experts. Probably as a result of the heterogeneity of the 

group children with motor-impairment, divergent comments were given concerning the 

same material. With regard to older children, the play material was found to be adequate 

and appropriate, but for the younger and smaller children (especially the ex-premature 

infants) most of the enlarged material was difficult to handle. Experts that were 
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experienced in using the see-through-frame commented positively on the use of this 

adaptation. Experts that were unfamiliar with this aid mentioned the advantage of 

enabling a child to use eye-pointing, but as a disadvantage they mentioned the time-

consuming application of it.  

 

6.4 Discussion 
 

By developing the BSID-II-NL Low Motor, a diagnostic tool becomes available 

that takes into account a child’s motor impairment. In this chapter we described the 

BSID-II-NL Low Motor and preliminary results of validity studies to answer the research 

question whether the BSID-II-NL Low Motor is a valid adaptation for use with children 

with motor impairments that allows the use of the original norm tables.  

The results as described in this chapter support our assumption that item content 

and difficulty remain essentially unchanged by the low-motor adaptations and that the 

norm tables can still be used when (parts of) the low motor version is (are) applied. The 

scores on the low-motor version for the group of children experiencing normal 

development do not differ significantly from the scores they achieve on the standard 

version. When items are grouped together based on the way in which they were adapted, 

their results on both versions still don’t differ significantly. For low-motor children, 

results indicate that they profit from the use of adapted test materials. Their scores on the 

low-motor version of the test are significantly higher. Item-level analysis shows that low-

motor children score significantly higher on items that use adapted materials and items 

that use adapted materials in combination with adapted instructions. The significantly 

higher scores of low-motor children on the non-verbal items of the low motor version, 

show that low-motor children profit from the expanded response possibilities for those 

items that generally appeal to the fine motor skills of a child. For normal children, no 

such difference was found. These results support the validity of the BSID-II-NL Low 

Motor; item difficulty and content remain sufficiently unchanged to be able to apply the 

standard norm tables and the adapted response possibilities of the low motor version are a 

significant improvement for use with low-motor children.  
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The correlation between expert judgment and test results for the low motor 

version is not significantly higher than the correlation for the standard version. A possible 

explanation is that the experts had little experience using adapted test instruments and 

based their judgments on earlier experience with administering standard test material. A 

more statistical explanation could be that expert judgments were scored on more course 

scale than the test itself, preventing subtle differences from being statistically significant.  

The findings in this chapter are subject to at least two important limitations. First, 

the tests were administered by many different administrators, who had not received 

additional guidance after the one-time training. This will lower the reliability of the test 

results. Second, results are preliminary and based on a small sample, a more extended 

sample is necessary to be able to answer the research question conclusively.  

Although all test administrators involved in this study were experienced users of the 

BSID-II-NL and were trained in administering the Low Motor version, it became 

apparent while processing data provided by clinicians, that regularly, standard procedures 

and item instructions were not applied correctly. From video tapings and notes and 

remarks on the score forms we deduced that mostly, mistakes were made in the way 

items were presented and the amount of assistance that was given. In some cases, the test 

administrator was forced to deviate from the instructions because of the specific 

limitations of the child being tested, but in other cases, the administrator clearly hadn’t 

sufficiently understood the instruction as described in the manual. In processing the 

results, it was possible to correct for the mistakes most of the times. In the cases where 

this wasn’t possible, the test was excluded from the analysis.  

The results from this validity study support the assumption that the low motor 

version is a more valid instrument to examine cognitive abilities in young low motor 

children than the standard version of the BSID-II-NL, but to answer the research question 

conclusively, an extended study to supplement the sample, is recommended.  An 

extended sample will also enable us to classify the heterogeneous sample of low motor 

children into more homogeneous groups, for example, according to Mittler (1974), into 

two main groups: children with motor impairment associated with or as a result of 

cerebral palsy and children with motor impairment that is not related to cerebral palsy. 

Children with cerebral palsy often experience more complex disabilities that affect their 
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intellectual, perceptual, sensory and/or speech and language abilities. Besides this, future 

research should provide insight in the question whether the test is sufficiently reliable to 

permit stable estimates of the cognitive development of young low-motor children.  
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7.1 Introduction 
 

The Bayley Scales are commonly used to assess the general development of 

infants. It offers the opportunity to determine norm scores for cognitive and motor 

development in a standardized and (because of the attractive play materials) child-

friendly way. In combination with the judgment of the behavior of the child, test results 

can be used to compare the early development of a child to a relevant reference group. 

The test is very suited for this purpose (e.g. Neisworth & Bagnato, 1996; Dunst, 1998), 

but has limited use with children with specific impairments. These children may be 

unable to (optimally) use the common (physical and sensorial) functions to perform on a 

standardized instrument. Without suitable adaptations, test results are often biased and do 

not reflect the true level of development. The purpose of this research was to develop 

adapted versions of the BSID-II-NL in such a way as to allow children with specific 

impairments, maximum opportunity to show their cognitive and motor skills and at the 

same time allow the use of the standard norm tables. The adaptations should only 

compensate for the child’s impairment; item content and difficulty should remain 

unchanged.  

This dissertation is a description of the construction and psychometric qualities of 

a standardized instrument for determining the current developmental level of young 

children and also of adapted versions of this instrument that allow a better assessment of 

children with specific impairments. The main research question to be answered was:  Is 

the Dutch translation and adaptation of the BSID-II a valid instrument for individual 

developmental assessment in general and for children with specific impairments in 

particular?  

 Our research, as described in previous chapters, shows positive results. The 

translation and adaptation of the BSID-II for use in the Netherlands proved to be valid en 

reliable and the adapted materials for applying the test to children with hearing and/or 

speech/language problems (BSID-II-NL non-verbal), children with visual impairments 

(BSID-II-NL Low Vision) and children with motor impairments (BSID-II-NL Low 

Motor) proved to be highly valued by practitioners and results from validity studies, 
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though limited, support the assumption that the adaptations can be characterized as 

accommodations (and not modifications) so that the standard norm tables still apply. 

The findings are however subject to some limitations. The specific limitations to 

the five studies collected in this dissertation are described in the discussion at the end of 

each chapter. In this chapter (7) important limitations are discussed that concern all 

studies.   First, the criticism concerning the use of the BSID-II in clinical situations is 

discussed. This criticism mainly focuses on applying the test procedure and basal and 

ceiling rules when administering the test to children with severe developmental delay. 

Second, the limited validity and reliability studies are discussed. Especially with regard to 

the adapted versions, extended validity studies are necessary to support the assumption 

that item content and difficulty has remain unchanged so that the standard norm tables 

still apply, whatever (combination of) version(s) of the BSID-II-NL that is used. Next to 

these limitations, the general purpose of developmental assessment is discussed and the 

necessity of applying standardized, norm-referenced, but adapted instruments to children 

with specific impairments.  

 

7.2 Test procedure and basal and ceiling rules 
 

Several years of use have led to some criticism about the use of the BSID-II. Next 

to remarks about materials and item instructions, an important subject of debate is the 

influence of the starting point in combination with the basal and ceiling rules on the test 

results of a child. In some cases it might be advisable not to start in the chronological age 

group, but in an age group directly above or below the chronological age. However, 

several researchers (e.g. Matula & Aylward, 1997; Gauthier, Bauer, Messinger & 

Closius, 1999) have shown that the scores on the BSID-II are influenced by the item 

group in which the test is started. The lower the item group that the test is started in, the 

lower the final score. These differences in scores can be substantial in individual cases 

and are most likely to occur in at-risk children with an uneven development (Ross & 

Lawson, 1997). To minimize the influence of the testing procedure on the end result, 

adapted ceiling and basal rules are used in the BSID-II-NL. The extended basal and 

ceiling levels offer a better possibility for administering the items from different age 
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groups, allowing us to get a broader picture of development.To ensure a standardized 

administration of the test and to make sure that it isn’t determined after the test that a 

child would have reached the basal level in higher age groups as well (and therefore 

would have reached a higher standard score) it is important to always take the item group 

for the chronological age (or as close to it as possible) as the starting point of the test. The 

standardization study was performed this way, and only an identical operating procedure 

allows for a valid use of the norm tables. 

 

7.3  Adapted versions 
 

To facilitate adequate decision making (e.g. school type), effective interventions 

and follow-up for children with specific disabilities, it is essential that appropriate and 

fair assessment is possible. As Davidson & Dolins (1992) mention in their discussion of 

assessment of the young child with visual impairment and multiple disabilities, test result 

from a core instrument (such as the Bayley Scales; see for the use of the BSID-II as a 

core instrument also Mccune, Kalmanson, Fleck, Glazewski, & Sillari, 1990) in 

combination with more specific instruments (such as a language tests) should enable the 

clinician to distinguish between global developmental delay or disability and deficits due 

to a specific disability. Putting the psychological test results into perspective, by 

combining the information from the physical, behavioral and environmental assessment 

results, will provide the clinician (and parents) with information concerning the physical, 

behavioral and psychological causes for the developmental delay.  

An adapted diagnostic tool will enable the child to perform on a test without being 

hindered by its specific impairment, e.g. motor, visual or language impairment. 

Specifically adapted test procedures, item instructions and play material should take into 

account the child’s reduced sensory and/or physical possibilities and delayed information 

processing, but should not significantly alter the content or difficulty of the test items. At 

the same time, an adapted and standardized instrument enables better research on the 

general development of children with specific impairments. The use of more applicable 

instruments can provide us with information on how a specific impairment influences a 

child’s development compared normal development. Finally, with regard to the 
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motivation of the child to perform in test situations, adapted play material will increase 

the child’s intrinsic motivation. It allows the child to better explore and manipulate the 

material and therefore enhance the opportunity to show its skills in a test situation.  

With the development of adapted versions of the BSID-II-NL, we provide 

diagnostic tools that are based on a well-known, psychometrically sound instrument that 

can be used to examine the cognitive and motor development of children with specific 

impairments in an adapted, but standardized way. Although each adaptation of the test 

procedure, item instruction and/or play material relevant to the standard instructions 

implies that the original norm tables no longer apply, the adaptations we propose are only 

meant to compensate for the child’s impairment. By leaving the item content and degree 

of difficulty essentially unchanged the original standardization will apply as before. 

Batshaw-Clair, Church, and Batshaw (2002) described these changes that do not alter in a 

significant way what the test measures as accommodations. In contrast, when changes in 

the assessment alter what the test is supposed to measure or the comparability of the 

scores, the term modifications is used. If sufficient evidence shows that the adapted 

versions of the BSID-II-NL involve only accommodations, it will be unnecessary to 

conduct large-scale and time-consuming standardization research for the specific groups 

of children mentioned in this dissertation. To obtain sufficient support for a valid use of 

the standard norm tables with adapted versions, extended validity studies should be 

conducted. The research described in this dissertation was meant primarily to construct 

adapted test procedures, item instructions and play material for adequate and appropriate 

use of the BSID-II-NL with children with specific impairments and to gain (indicative) 

information on the psychometric qualities of the adapted versions. For the non-verbal and 

the low motor version we performed a more extensive validity study. Results from these 

studies support the validity of the adapted versions. With regard to the Non-verbal 

version, however, more research is needed to examine the appropriateness and value of 

the adaptations for other clinical groups of children, e.g. children with hearing 

impairments and children with specific language difficulties. For the Low motor version, 

continued research is needed to extend the sample sizes. Despite the substantial number 

of centres that participated in the research, the amount of research data was lower than 

expected. With regard to the validity of the Low vision version only results from pilot 
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studies are incorporated in this dissertation. The results of these studies are positive, but 

too limited (as a result of sample size) to conclusively answer the research question 

whether the low vision adaptations to the standard version are applicable for measuring 

cognitive and motor development in young children with low vision (30-42 months). 

Meanwhile a follow-up study is being conducted with an adapted BSID-II-NL for 

children with low vision in the age range of 1 – 42 months. Incorporating the results from 

the pilot study described in chapter 5 with this new experimental version will facilitate 

large scale research on the applicability and psychometric properties of the adapted 

BSID-II-NL for assessing children with low vision.  

The adaptations of the standard BSID-II-NL for using the test with prematurely 

born children differ from the adaptations made in the non-verbal, low vision and low 

motor versions. No adaptations were made to the item instructions and test material, 

except for a recommended alternative test procedure to take into account the 

developmental pattern of this group of children. Future research should provide us with 

the answer to the question until what age correction for prematurity is recommended and 

whether corrected or uncorrected test results reflect the child’s current level of 

functioning in a more realistic and valid way.  

In discussing the purpose of assessment, some practitioners mention the decrease 

of generalizability of the test results when an adapted version of a standardized test is 

administered to a child with a specific impairment. Performance on tasks in a completely 

adapted situation does not provide practitioners with a realistic picture of a child’s 

functioning in the daily situation. The purpose of psychological assessment with the 

BSID-II-NL is however not to provide the user with practical advise for daily living 

situations. Besides the fact that the test has limited predictive value, the purpose of the 

test is only to determine the current developmental level of a child. This can then be used 

to decide eligibility for support, intervention and education (e.g. Black & Matula, 2000; 

Lichtenberger, 2005, Dunst, 1998). Besides this, information from the adapted tests can 

be used in practice by observing to what degree a child profits from the adaptations when 

performing the tasks. Information from an adapted test situation can be used to adapt the 

child’s learning and living environment to its abilities to maximize its functioning and 

development.    
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The question can be raised why we prefer to compare a child with specific 

impairments to children from the standard population and not, instead, develop separate 

norms. We have three reasons for doing so. The first reason concerns the necessity to 

adhere to formal guidelines. The Dutch government has developed guidelines with regard 

to formal indication of children for intervention programs and education. Results on 

standardized, norm-referenced tests are required and often the decisive factor in 

determining eligibility of a child for appropriate intervention and education. Developing 

separate norms would therefore be less relevant. The second reason has to do with the 

fact that the development of separate norms raises considerable practical and 

methodological difficulties. The limited number of children with specific impairments 

make it difficult to compose a representative sample that consists of a sufficient number 

of children. And in our opinion it would be unfair to compare the abilities of a severely 

motor-impaired child to those of a child with mild motor problems. A relevant number of 

the children is impaired in such a way that not every item in the adapted versions will 

enable them to show the required cognitive skill. Because of this, developing separate 

norms will be complicated and time consuming.  The third reason concerns the  

generalizability of the adapted versions worldwide. By only compensating for the child’s 

impairment and leaving the item content and difficulty unchanged, the adapted versions 

of the BSID-II(-NL) can be used worldwide.  

The use of standardised psychodiagnostic instruments with children with motor or 

visual impairment, hearing impairment and/or language/speach disabilities or children 

with multiple disabilities, strongly appeales to the experience of the test administrator 

with children with specific impairments, his or her knowledge of the physical and sensory 

possibilities (and impossibilities) of this specific child and secundary developmental 

problems (e.g. behavioural problems), and last but not least the know how of good and 

appropriate instruments and the extent to which the administrator is familiar with the test 

content and procedures. With two of the described studies in this dissertation (part of the) 

tests were administered by students orthopedagogics from the University of Groningen. 

With concern to the above mentioned demands for an optimal administration of the test, 

we prefered the clinicians working with these specific groups of children to administer 

the tests with the selected children. If, however, this would have been a necessary 
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condition for setting up a collaborative study, we would not have been succesfull at all in 

collecting data for the validity studies that were conducted with the Non-verbal and Low-

motor version of the BSID-II-NL. Reason for this was simply lack of time. 

Orthopedagogues and psychologists often are very limited in their clinical time, let alone 

their possibilities to cooperate in research by administering tests for only research 

purposes. The communication with the researchers and coordinating the internal 

organisation of the test administrations (selection of the children, informing parents, 

making reservations for the testing rooms) already strongly appealed to their time 

schedule. For this reason only, students were also employed to administer the tests at the 

centers throughout the Netherlands. Important advantages of working with these students 

were that they all received the same (certified) training and they could be monitored more 

easily than clinicians working in the centers. To meet the demands concerning the 

experience with the clinical group of children and the specific problems of each child to 

be tested, ample attention was given to inform the students about the specific groups of 

children and for each child to be tested, the clinician sent individual information relevant 

to the test administration. In cases where this was found necessary (by the clinician) a 

teacher or care-taker was present during the test administration.  

 

7.4 General purpose of assessment 
 

Three important reasons for early assessment and the use of psycho-diagnostic 

instruments with children who are at risk for developmental delay are: (a) to aid the 

development of infants and toddlers with disabilities and to minimize lasting effects of 

the child’s difficulties (Kenny & Culbertson, 1993; Conlon, 2002), (b) to promote a 

child’s successful adaptation to the environment (Yeates & Taylor, 1998), and (c) to 

enhance the capacity of families to meet the needs of children with developmental 

problems (Culbertson & Willis, 1993). This last reason also implies that good and fair 

assessment will clarify the causes of the developmental problems. This can be of help to 

parents to first of all accept the fact that their child has a developmental delay or 

disability and second, to help them to adjust their ideas about the future of their child and 

the role they will play as a parent. All young children have the right to learn and live 
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under conditions that enables development to their full potential. Especially those 

children with physical problems (e.g. very premature infants) and general or specific 

impairments (e.g. visually or motor impaired children) need optimal support and 

possibilities to explore and understand the world around them. To offer a child and its 

family the kind of guidance and support that meet their specific needs, it is essential to 

gain insight into the developmental course of the child and its environment. The content 

of this dissertation is limited to research of a psycho-diagnostic instrument that plays an 

important role in the assessment of young children. However, it cannot  be emphasized 

enough that such an instrument should never be the sole indicator for making diagnostic 

and classification decisions. To put test results into perspective and to get a broader 

picture of a child, an assessment procedure should always include instruments to gain 

insight into the daily learning and living situation of a child as well. This also 

accomodates the shift from a child-centered to a family-centered approach in early 

intervention. All children are part of a family, and both the family’s and child’s needs 

must be met so that both the child and the family’s circumstances are improved (Hauser-

Cram, Upshur, Kraus & Shonkoff, 1988).  

 

End note 
 

Permission for publication in the Netherlands and internationally is a condition 

for implementation of the adapted versions. The non-verbal version was published in 

2005 (Ruiter, Hoekstra, Van der Meulen & Lutje Spelberg, 2005), as part III of the Dutch 

manual (and published in Ruiter, Hoekstra, Van der Meulen, Lutje Spelberg, & Nakken, 

2006) and is also used by German psychologists. Publishing the Low vision and Low 

motor version, however, is more complicated. The Dutch department of Harcourt, 

publisher of the BSID-II-NL, supports our research, but has to adhere to the strict licency 

policy of Harcourt USA. Most of the centres that were involved in our research continue 

to use the experimental versions in anticipation of the official publications. We hope the 

publisher will recognize the importance of allowing these versions to be published and 

used in practice.  
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In this doctoral thesis the Dutch standardization and validation of the Bayley 

Scales of Infant Development – Second Edition (BSID-II-NL) and its adapted versions 

for use with children with specific impairmens are presented. The BSID-II-NL is a 

standardized and norm-referenced instrument to evaluate the general development of a 

child between the (developmental) age of 1 – 42 months. The test consists of a Mental 

scale, a Motor scale and Behavior Rating scale. To facilitate appropriate and fair 

assessment for children with specific disabilities, we developed adapted versions of the 

BSID-II-NL. By adapting test procedures, item instructions and/or play materials for 

specific groups of children, the test facilitates more adequate decision making in 

providing the right support, intervention or education. The research described in this 

thesis resulted in a Dutch translation and standardization of the BSID-II, adapted test 

procedures for using the test with prematurely born infants, a non-verbal version for 

children with hearing loss and/or speech and language problems, a low vision version for 

children with visual impairment and a low motor version for using the test with children 

with motor impairment. The main research question was: Is the Dutch translation and 

adaptation of the BSID-II a valid instrument for individual developmental assessment in 

general and for children with specific impairments in particular?  

This question is answered, first, by analyzing results from validity and reliability 

studies for the BSID-II-NL for children from the standard population (norm population) 

and second, by analysing the value and validity of adapted versions of the BSID-II-NL 

for use with children with specific impairments. Account is given of research into the 

limitations of the BSID-II-NL for use with special groups of children and possible 

solutions in the form of constructing adapted versions of this instrument.  

In chapter 2 the construction, standardization and psychometric characteristics of 

the BSID-II-NL are described. The BSID-II-NL contains of a translation of the original 

(US) materials and a Dutch standardization for the Mental, Motor and Behavior Rating 

Scale. The Dutch version was made in such a way as to preserve the original version as 

closely as possible. Only two important adaptations were made: a broadening of the basal 

and ceiling level and a different factor structure of the Behavior Rating Scale. The norms 
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of the three scales are based on data of 1909 Dutch children. Norm tables are constructed 

through a method that uses a fit procedure based on the score differentiation of all age 

groups together. This method produces a regression equation that enables the 

construction of the printed norm tables per month, but allows also for a more precise 

conversion of raw score into day norms (via a computerized program). Validity and 

reliability studies proved the BSID-II-NL to be an empirical sound instrument.  

Chapter 3 discusses the influence of the BSID-II(-NL) administration procedure 

on the assessment of premature infants. Two suggestions for improvement are given. 

First the Dutch version of the BSID-II is discussed and how it may solve the problems 

resulting from the use of items sets and the adjusted basal and ceiling rules. Second, an 

alternative administration procedure is put forward, that allows the use of norm tables, 

but takes into account the deviating developmental pattern of premature infants.  

 The non-verbal version of the BSID-II-NL is presented in chapter 4. The non-

verbal version contains a selection of the items of the original Mental scale and, where 

needed, adapted instructions are provided. These adaptations consist of extra emphasis on 

natural gestures or pantomime instructions. Separate norm tables were developed for the 

age range of 12 – 30 months. To further examine the validity of the BSID-II-NL NV, a 

comparative study was conducted between the standard and non-verbal version of the 

Mental scale of the BSID-II-NL with a group children with serious developmental delay. 

The results support the applicability and validity of the non-verbal version.  

 The adapted version of the BSID-II-NL for assessing children with visual 

impairment (BSID-II-NL Low Vision) is described in chapter 5. Test procedures, item 

instructions and play material of the Mental and Motor scale are adapted for a more 

appropriate use of the test with this specific group of children. The purpose was to 

preserve the original item content and degree of difficulty. By leaving the items 

essentially unchanged, the standard norms are still applicable to a ‘low vision’ 

administration in a valid way. This chapter describes the study that has produced an 

experimental version of the BSID-II-NL Low Vision for the age range of 30 – 42 months. 

A pilot study was conducted to find out how appropriate the adaptations are for children 

with low vision and to provide us with a first impression of the validity of the BSID-II-

NL Low Vision.  
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 Chapter 6 presents the BSID-II-NL Low Motor, an adaptation of the BSID-II-NL 

for a more appropriate use of the test with children with motor impairments. We adapted 

test procedures, item instructions and play material of the Mental scale for the age range 

of 12 – 42 months. Results from the validity study that are described in this chapter, 

support the assumption that low motor adaptations only compensate for the child’s motor 

impairment. Item content and degree of difficulty of the items did not change 

significantly, so that the standard norm tables are still applicable when administering a 

Low Motor version of the BSID-II-NL.  The Standard and Low Motor version of the 

BSID-II-NL were administered to twenty children experiencing normal development and 

45 children with low motor, within a period of two weeks. Children with low motor score 

significantly higher on the Low motor version compared to the Standard version. No 

significant difference was found for the group of normal children.  

 In chapter 7 the main research question is answered and general limitations, and 

implications for future research are discussed. Although more research is needed, results 

from the studies described in this thesis, provide us with empirical support for the 

conclusion that the Dutch translation and adaptation of the BSID-II is a valid instrument 

for individual developmental assessment in general and for children with specific 

impairments in particular.  
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Dit proefschrift beschrijft de Nederlandse normering and validering van de Bayley 

Scales of Infant Development – Tweede editie (BSID-II-NL) en aangepaste versies van 

dit instrument voor gebruik bij kinderen met specifieke beperkingen. De BSID-II-NL is 

een gestandaardiseerd en genormeerd instrument om het algemene ontwikkelingsverloop 

te bepalen van kinderen in het (ontwikkelings)leeftijdsbereik van 1 – 42 maanden. De test 

bestaat uit een Mentale, een Motorische en een Gedragsobservatie schaal. Met als doel 

eerlijke en geschikte diagnostiek mogelijk te maken voor kinderen met specifieke 

beperkingen, hebben we de BSID-II-NL aangepast voor gebruik bij specifieke groepen 

kinderen. Door het aanpassen van de testprocedure, iteminstructies en/of het 

spelmateriaal, kan op een meer adequate manier ondersteunende informatie verzameld 

worden met betrekking tot de beslissing welke vorm van begeleiding, interventie of 

onderwijs het meest geschikt is voor dit kind. Het onderzoek dat in dit proefschrift 

beschreven wordt, heeft geresulteerd in een Nederlandse vertaling en normering van de 

BSID-II, aangepaste testprocedures voor gebruik van de test bij prematuur geboren 

kinderen, een niet-verbale versie voor kinderen met gehoor en/of spraak-/taalproblemen, 

een low vision versie voor slechtziende kinderen en ten slotte een low motor versie voor 

kinderen met motorische beperkingen. De centrale onderzoeksvraag was: Is de 

Nederlandse vertaling en aanpassing van de BSID-II een valide instrument voor 

individuele diagnostiek in het algemeen en voor kinderen met specifieke beperkingen in 

het bijzonder?  

Deze vraag wordt beantwoord door ten eerste de resultaten te analyseren van 

validiteits- en betrouwbaarheidsonderzoek van de BSID-II-NL bij kinderen uit de 

standaardpopulatie (de groep ‘normale’ kinderen). Ten tweede worden de geschiktheid en 

de validiteit van de aangepaste versies onderzocht, door na te gaan wat de beperkingen 

zijn van het gebruik van de BSID-II-NL bij specifieke groepen kinderen en de mogelijke 

oplossingen hiervoor.  

In hoofdstuk 2 worden de constructie, de normering en de psychometrische 

kenmerken  van de BSID-II-NL beschreven. De BSID-II-NL bestaat uit een vertaling van 

de originele (Amerikaanse) materialen en een Nederlandse normering van de Mentale 
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schaal, de Motorische schaal en de Gedragsobservatieschaal. Er is getracht zo weinig 

mogelijk af te wijken van de originele materialen. Er zijn slechts twee belangrijke 

wijzigingen aangebracht: een verruiming van de drempel- en plafondregel voor de 

Mentale en Motorische schaal en een aangepaste factorstructuur van de 

Gedragsobservatieschaal. De normering van de drie schalen is gebaseerd op 1909 

Nederlandse kinderen. De normen zijn bepaald op basis van een methode waarbij gebruik 

gemaakt wordt van de gegevens van de kinderen van alle leeftijdsgroepen bij elkaar. Dit 

levert een regressie vergelijking op, waarmee de (gedrukte) normtabellen per maand zijn 

ontwikkeld, maar waarmee met een computerprogramma ook een meer precieze 

bepaling, in de vorm van dagnormering, mogelijk is. Resultaten uit onderzoek geven aan, 

dat de BSID-II-NL een valide en betrouwbaar instrument is.  

Hoofdstuk 3 richt zich op de invloed van de testprocedure van de BSID-II-NL op 

het gebruik van de test bij prematuur geboren kinderen en de mogelijke verbeteringen 

voor een meer adequaat gebruik van de test bij deze groep kinderen. Ten eerste wordt de 

Nederlandse versie van de test besproken en hoe de aangepaste drempel- en plafondregel 

een verbetering kan zijn met betrekking tot het gebruik van de test bij deze groep 

kinderen.  Ten tweede wordt een alternatieve test procedure voorgesteld die rekening 

houdt met de bijzondere ontwikkeling van prematuur geboren kinderen, maar waarbij nog 

wel gebruik gemaakt kan worden van de ‘standaard’ normering.  

 De niet-verbale versie van de BSID-II-NL komt aan bod in hoofdstuk 4. Deze 

versie is specifiek bedoeld voor kinderen met gehoor en/of spraak-/taalproblemen en 

bestaat uit een selectie van de items van de Mentale schaal, waarbij waar nodig de item 

instructie is aangepast.  Deze aanpassingen bestaan uit het extra benadrukken van 

natuurlijke gebaren bij het geven van de instructie of wanneer dit niet voldoende is, 

pantomime instructie. Voor het leeftijdsbereik van 12 – 30 maanden zijn aparte 

normtabellen ontwikkeld. Om nader onderzoek te doen naar de validiteit van de niet-

verbale Mentale schaal is een vergelijkende studie uitgevoerd bij een groep kinderen met 

een ernstige ontwikkelingsachterstand. Binnen een periode van twee weken zijn zowel de 

standaard als de niet-verbale versie bij deze groep kinderen afgenomen. De resultaten van 

het onderzoek bevestigen de geschiktheid en validiteit van de niet-verbale versie van de 

BSID-II-NL. 
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 In hoofdstuk 5 wordt de aanpassing van de BSID-II-NL besproken voor gebruik 

bij kinderen die slechtziend zijn (de BSID-II-NL Low Vision). Voor een meer adequaat 

gebruik van de test bij deze groep kinderen, zijn de test procedures, de iteminstructies en 

het spelmateriaal aangepast. Uitgangspunt hierbij was om de originele iteminhoud en 

itemmoeilijkheid zoveel mogelijk te behouden, waardoor de standaardnormering van 

toepassing blijft. In dit hoofdstuk wordt de constructie beschreven van een experimentele 

versie van de BSID-II-NL Low Vision voor het leeftijdbereik 30 – 42 maanden. Een pilot 

studie is uitgevoerd om de geschiktheid van de aanpassingen te onderzoeken en om een 

eerste indruk te krijgen van de validiteit van het instrument.  

 De BSID-II-NL Low Motor wordt besproken in hoofdstuk 6. Dit is een 

aanpassing van de Mentale schaal van de BSID-II-NL voor gebruik bij kinderen met 

motorische beperkingen in de (ontwikkelings)leeftijd van 12 – 42 maanden. Ook voor 

deze groep kinderen zijn de testprocedures, de iteminstructies en het spelmateriaal 

aangepast. Resultaten uit validiteitsonderzoek, ondersteunen de aanname dat de low 

motor aanpassingen slechts compenseren voor de motorische beperking van het kind. 

Iteminhoud en itemmoeilijkheid zijn ongewijzigd gebleven. Hierdoor kan de standaard 

normering ook van toepassing blijven op de afname van de low motor versie van de 

BSID-II-NL. De Standaard en Low motor versie van de BSID-II-NL zijn binnen een 

periode van twee weken afgenomen bij 20 kinderen met een normale ontwikkeling en 45 

kinderen met motorische beperkingen. Kinderen met een motorische beperking behaalden 

significant betere resultaten op de Low motor versie dan op de Standaard versie. De 

resultaten op beide versies van de groep normale kinderen waren gelijk.  

 In hoofdstuk 7 ten slotte, beantwoorden we de centrale onderzoeksvraag. 

Daarnaast bespreken we de algemene kanttekeningen bij het onderzoek en aanbevelingen 

voor vervolgonderzoek. Hoewel meer onderzoek nodig is, geven de resultaten van de 

beschreven onderzoeken empirische ondersteuning aan de conclusie dat de Nederlandse 

vertaling en aanpassing van de BSID-II een valide instrument is voor individuele 

diagnostiek bij jonge kinderen in het algemeen en kinderen met specifieke beperkingen in 

het bijzonder.  

 


