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1.1 Introduction 
The research project ‘Evaluating the MOVE curriculum with children with profound intellectual 
and multiple disabilities’ was launched in October 1998 as part of a collaboration between the 
Institute of Human Movement Sciences and the Department of Educational Psychology at the 
University of Groningen (RUG). The aim of the research was to evaluate both the effects and the 
working mechanisms of the movement-oriented American curriculum ‘Mobility Opportunities Via 
Education’ (MOVE)™ (Bidabe & Lollar, 1995) on children with profound intellectual and 
multiple disabilities (PIMD) who attend a centre for special education (CSE). The research was 
conducted at the request of the Ipse Foundation, which ‘offers custodial care to people with an 
intellectual or multiple disability’. Ipse approached the above departments at the RUG to conduct 
the research because of their considerable expertise in the field of evaluating mobility programmes 
and care for people with intellectual and multiple disabilities. 
Since 1994, children with profound or severe multiple disabilities in the Netherlands have been 
taught in accordance with the MOVE curriculum within a limited number of settings such as 
rehabilitation facilities, centres for individuals with intellectual disabilities and CSEs. At ‘De 
Zonnehof’, a CSE in Naaldwijk that is specifically geared toward children with PIMD, the 
movement-oriented curriculum MOVE was implemented on the initiative of a physiotherapist and 
an occupational therapist. Both felt that the principles of MOVE were so attractive for this target 
group that the curriculum should be incorporated into the care package offered by the CSE. When 
positive results were subsequently observed in practice, the Ipse Foundation, of which ‘De 
Zonnehof’ is a part, decided in 1997 to become a licensee for MOVE. As licensee, the Ipse 
Foundation wished to expand the use of the curriculum within the Netherlands and Dutch-
speaking Belgium. But first they needed a greater understanding of MOVE’s effectiveness with 
children with PIMD. By effectiveness, Ipse was thinking not only of the external validation of the 
curriculum; it was also concerned with an understanding of the possible value of MOVE and the 
question of how to best implement the curriculum within the total care package. Thus the research 
focus was not simply the question of whether or not MOVE worked, but also why, how and when 
it was most effective for children with PIMD.  
 

1.2 ‘Mobility Opportunities Via Education’ 
The Mobility Opportunities Via Education™ curriculum (MOVE) consists of movement-oriented 
activities for children and adults with profound multiple disabilities. The curriculum was 
developed in the USA by Bidabe and Lollar at a time when discussions were held about how to 
educate and activate children and young people with profound multiple disabilities (Elkins, 1994). 
These discussions arose out of changes made in some US states to existing laws and regulations 
relating to what constituted specialist medical care and rehabilitation and what form special 
education and adapted mobility training should take. The MOVE curriculum was initially 
developed to assist special-needs teachers by improving both the form and substance of their care 
and training of children with multiple disabilities. Later the curriculum was implemented in 
various European and Asian countries, not just within special education, but also in rehabilitation 
facilities and centres for people with intellectual and other disabilities (Barnes & Whinnery, 2002). 
In the Netherlands, MOVE has primarily been used since 1994 in caring for people with profound 
multiple disabilities. The MOVE curriculum is based on the acquisition of functional skills so that 
participants can live as independently as possible. The ultimate objective, as stated by Bidabe and 
Lollar, is ‘to improve the quality of life for these very special children, their parents or care 
providers’ (Bidabe & Lollar, 1995).  
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1.3 Origins of the MOVE curriculum 
The curriculum was developed by Linda Bidabe, a special education teacher, and Jack Lollar, a 
physiotherapist. They wondered why children with profound multiple disabilities showed barely 
any improvement in the acquisition of movement skills and other skills despite receiving 
physiotherapy and other interventions. Bidabe and Lollar observed that children with multiple 
disabilities are heavily reliant on others because of their limited ability to move about 
independently. This limits the children’s options, thereby reducing their degree of control over 
their lives (Bidabe & Lollar, 1995). In addition, the founders of MOVE found that over time 
children with profound multiple disabilities lose the skills they have acquired, thus further 
increasing their dependency on other people and on equipment. Bidabe gives four explanations for 
this decline in the number of skills. It is these ‘explanations’ that served as the starting point for 
the curriculum. According to Bidabe and Lollar (1995):  
1. Children with profound multiple disabilities require more practice to acquire a new skill than 
children without disabilities. The rate of learning (the number of repetitions required to learn a 
new skill) is so slow in this group of children that the training of less relevant skills such as 
crawling and rolling requires too much time and effort.  
2. The children’s passivity increases as they grow older. As the children become larger and 
heavier, it is more difficult for parents and caregivers to manage them. There is an increased need 
for aids, which in turn further increases the children’s passivity. 
3. The ability to generalize: children with profound multiple disabilities are much less able to 
transfer a skill learned in one situation to another than children without disabilities. 
4. Because caring for the children takes so much time, there is little time left each day for the 
acquisition and practice of skills.  
Using these ideas as their starting point, Bidabe and Lollar developed a curriculum for children 
aged seven and above who had ceased to show any improvement in acquiring the skills of sitting 
independently, bearing their body weight on their feet, or taking reciprocal steps. After analyzing 
the existing work situation, Bidabe came to the conclusion that most children sat in a wheelchair 
as a substitute for what it was felt they could not do, namely move. Bidabe drew the following 
conclusion: ‘We worked from the premise that all people learn. Our people weren’t learning, so 
the fault had to lie in our teaching’ (Bidabe & Lollar, 1995, p2). Bidabe began by developing 
materials so that the children could learn to move. The MOVE curriculum is set out in a 
curriculum guide (Bidabe & Lollar, 1995).  
 

1.4 Description of the MOVE curriculum  
The starting point for developing the MOVE curriculum was to determine the basic skills 
necessary for leading as independent a life as possible. From the basic, everyday skills such as 
eating and drinking, self-management, communication and play, an analysis was made of the 
motor skills relating to sitting, standing and walking that are needed to accomplish them. The 
MOVE curriculum focuses on training and improving these motor skills, and on the degree of 
assistance required to perform them. Where possible, the aim is to reduce the level of support, with 
the independent functioning of the child as the ultimate objective. Practice proceeds from the skills 
that the child already possesses, and skills are extended from this level as part of the ‘top-down’ 
approach described in the curriculum. The commonly held view that the acquisition of movement 
skills should follow the lines of normal development is thus abandoned. MOVE emphasises the 
importance of making the most of opportunities for systematic practice in situations that recur 
daily. In this way there is an emphasis on the child itself regularly changing position, with 
considerable importance attached to the feeling of contact with the floor (e.g. by placing the child 
in a low chair so that its feet reach the floor). This attention to active transfer – the changing of 
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position or posture – no longer occurs unexpectedly; the child itself plays an active role. The 
MOVE curriculum is built up systematically as follows: 
 

1.4.1 Testing 
First, the child is tested to see which movement skills have already been mastered. This is done 
using the Top-Down Motor Milestone Test (TDMMT)™, a criterion-referenced instrument 
developed as part of the MOVE curriculum for instructional planning and progress evaluation 
(Burton & Miller, 1998). The TDMMT is made up of various movement skills organized into 16 
categories. All movement skills relate to ‘sitting’, ‘standing’ and ‘walking’ and the transitions 
between them such as the transition ‘from sitting to standing’, ‘from standing to sitting’, ‘from 
standing to walking’ and ‘from walking to standing’. The original skill selection was based on the 
relationship to functional activities; for instance, ‘maintaining a sitting position’ facilitates 
communication with the environment, according to the developers (Bidabe & Lollar, 1995). Each 
mobility skill or category consists of three to eleven items, referred to as ‘motor milestones’ 
(Elkins, 1994) that form a hierarchical scale. The items are described in quantitative terms with 
parameters such as the amount of support needed to perform the skill and/or the time or distance 
that needs to be covered. The parameters are based on the ‘functional use of the skill’. In total, the 
TDMMT consists of 74 items. The format is dichotomous, i.e. the items can be scored either 
negatively or positively. A positive score is given once the child has mastered the particular item. 
The items within each category form an ordinal scale with the most difficult item at the top. The 
items are ranked in four levels, which reflect the degree of independence (Bidabe & Lollar, 1995). 
The TDMMT is administered orally among the direct support professionals (DSPs) such as 
parents, therapist(s), caregivers etc. If there is any doubt as to whether a particular item has been 
mastered, the child itself is tested.  
 

1.4.2 Formulating goals and task analysis 
Following testing, one or more goals are formulated, in consultation with the DSP and where 
possible the child itself. The objectives may relate to a range of matters such as activities of daily 
life (ADL), communication and play. They are formulated within the curriculum using a 
questionnaire developed by MOVE’s founders. A task analysis is then carried out for each 
objective to establish the motor skills that need to be trained in order to achieve that objective. 
  

1.4.3 Measurement and the reduction of support  
In the next step of the MOVE curriculum, it is determined how much support the child needs in 
the skills mastered at the time that the TDMMT was administered. The degree of support is set out 
in the ‘Prompt Reduction Plan’™, developed as part of the curriculum (Bidabe & Lollar, 1995). 
There are separate charts for both sitting, and for standing and walking, which show where the 
child needs what type of prompt. Based on the objective and the level of support, it is then decided 
how the prompts should be reduced over time to achieve the ultimate objective. The end result and 
the intermediary steps with regard to support are set out in a chart to be made as clear as possible 
for the various DSPs.  
 

1.4.4 Practising the skills 
The actual skill acquisition occurs in the last step of the curriculum. Practice is subdivided into 
four ‘stages of learning’ (Bidabe & Lollar, 1995). The child learns a new skill in the ´acquisition 
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stage´. This skill is learnt in the ‘therapy situation’ because of the considerable effort required. In 
the ´fluency stage´, the child takes a more active role. The child knows what is expected, and it is 
now important to functionally apply the skills acquired. In the ´maintenance stage´ the skill 
becomes part of everyday life. A start can now be made on introducing a new skill. The emphasis 
in the final stage, the ´generalization stage´, is on applying the skill in different situations.  
When practising and performing the skills, use can be made of special equipment developed as 
part of the curriculum: a mobile stander, a gait trainer and a special ‘MOVE chair’. This 
equipment provide maximum assistance, which can gradually be reduced to a minimum. Activity 
and functionality characterize training in the MOVE curriculum. Training is dynamic, encouraging 
children to be as active as possible and to participate to their fullest potential (Barnes & Whinnery, 
2002). Functionality means that only those skills are trained from which children will derive some 
direct benefit in their natural environment; the normal developmental sequence for motor skills is 
not followed. Attention is paid to improving the skill itself, as well as to the amount of support 
needed to perform the skill. The child is given the degree of support (mechanical or physical) it 
requires. All activities are integrated into daily routines. In this way, the child is given frequent 
and immediate opportunities to practise the skills in its natural environment. The activities are 
supported by all the child’s DSPs. In practice, this means that when the child enters the CSE, it is 
encouraged to walk to the class independently (with or without a walking aid). Or the child sits in 
a special MOVE chair during play activities, with only the support the child needs. Practice and 
execution of the skills occurs during daily activities and are integrated into the child’s daily 
programme. 
 

1.5 Target group of the MOVE curriculum 
MOVE was initially developed for ‘students over the age of seven who had not developed the 
physical skills necessary to sit independently, bear weight on their feet, or take reciprocal steps’ 
(Bidabe & Lollar, 1995). Later, following the success of the curriculum in the USA, it was 
expanded to include younger children with profound multiple disabilities, people with orthopaedic 
disabilities only and the elderly (Brach, Jekosch, Dierbach & Heck, 2000). In addition to this 
broad application, contra-indications are also given. These are: a head that is too large to be 
supported by the neck, respiratory problems and circulatory disease which prevent a person from 
being placed in a vertical position, brittle bones, muscle contractures, deformations of the spine, 
hip dislocation, foot and ankle abnormalities, and pain or discomfort.  
 

1.6 Claimed effects 
Bidabe and Lollar (1995) describe a number of claimed effects of the MOVE curriculum. These 
can be divided into effects on anatomical-physiological structures and functions, on the acquisition 
of motor skills and on the acquisition of functional skills. Bidabe and Lollar (1995) also describe 
effects on DSPs. If both the motor and functional skills of a child improve, this reduces both the 
time for support and the time and energy for custodial care. The current study looked only at the 
curriculum’s effects on children with profound multiple disabilities; it did not cover possible 
effects on DSPs. Sections 1.6.1, 1.6.2 and 1.6.3 describe the anticipated effects on children with 
profound multiple disabilities who followed the MOVE curriculum.  
 

1.6.1 Effects on anatomical-physiological structures and functions  
In the anatomical-physiological domain, effects are described of the MOVE curriculum on joints 
and bone structure, muscle function and on the functioning of internal organs. Bidabe and Lollar 
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(1995) state that joint deformities can be reduced or prevented using the curriculum. They claim 
that the traditional ‘passive movement’ of the different joints to prevent contractures is no longer 
necessary if children and adults use MOVE. In addition, Bidabe and Lollar state that the 
movement-oriented activities have a positive effect on bone quality. A further anatomical-
physiological benefit, according to the authors of MOVE, is that muscle function improves in the 
extensor muscles in particular and muscle tension is normalized as a result of practising skills like 
sitting, standing and walking. Being more physically active and adopting a more vertical position 
leads to an improved functioning of different internal organs such as intestines, heart and lungs, 
which according to Bidabe and Lollar (1995) improves the child’s fitness and stamina.  
  

1.6.2 Effects on the acquisition of motor skills 
In the motor skills domain, the founders of MOVE claim that the curriculum leads to 
improvements in the motor skills that are trained. MOVE focuses specifically on sitting, standing 
and walking, which are regarded as the basic skills for the acquisition of functional skills like 
communication. The motor skills are improved on the one hand by increasing the number of 
subskills, and on the other hand by reducing the level of support. Improving motor skills in turn 
affects the anatomical and physiological domain and leads to an improvement in functional skills 
such as language use (expressive language), work (work opportunities) and ADL activities 
(bathing, toileting), according to Bidabe and Lollar (1995). 
 

1.6.3 Effects on the acquisition of functional skills  
At the functional level, improvements are claimed in the basic skills of eating and drinking, 
communication, self-management, interaction with the environment, play and language 
development. For children who follow the MOVE curriculum, the movement-oriented activities 
ultimately lead to greater independence and to an improved quality of life. Because children learn 
to move independently, they are also more aware of their environment and this environment 
expands for them. They can also communicate better with their environment and can better explore 
the space around them (Elkins, 1994). Improved sitting, standing and walking skills, and the 
increased independence these bring, reduce the physical burden on the DSPs caring for the 
children. The child participates as it were in the support and requires less help. This also affects the 
time required for custodial care and support for children with a multiple disability (Bidabe & 
Lollar, 1995; Elkins, 1994). Bidabe mentions the effect of the children’s vertical posture on those 
around them. She says: ‘…it is my experience that more is expected of the child if it adopts a 
vertical, or more normal position. The child feels better and the people around it feel more at ease 
in their interaction with the child’ (Elkins, 1994). The emphasis here is on a more active posture. If 
a child sits up straight, it can chew and swallow better and is better able to focus on the 
environment. This position provides the child with more opportunities to develop such skills as 
hand function (Bidabe & Lollar, 1995).   
 

1.7 Research into the MOVE curriculum 
To our knowledge, four studies have been conducted into the effects of the MOVE curriculum. 
Barnes and Whinnery (2002) posed the following research questions: ‘Do functional mobility 
skills in students with physical disabilities improve as a result of direct training using the MOVE 
curriculum and will these skills be maintained over time?’ The researchers looked mainly at the 
skills of ‘walking forward’ and ‘standing in place’. Five children, aged 3-9 years, with severe 
multiple disabilities took part in the study. For each child, there is a brief description of the 
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diagnosis, level of intellectual functioning and potential in the area of motor skills. A multiple-
baseline, single-subject design was used. Repeated measures were taken during baseline, the 
intervention phase (one school year) and the maintenance phase (next school year). Results show 
that four out of five children showed advances in walking skills from baseline to intervention. At 
the start of the study, none of the children were able to carry out functional walking skills, with or 
without support, while at the end of the intervention period three children were able to walk with 
support and to participate more fully in the activities selected for them. One child was able to walk 
small distances completely independently. During the maintenance phase, three of the four 
participants maintained skills and made further gains (Barnes & Whinnery, 2002).  
 Bidabe and Lollar (1995) substantiate the claimed success of the MOVE curriculum with 
data obtained in a three-year study (from 1986 to 1989), which looked at a single group of children 
who followed the MOVE curriculum. The research group comprised 15 individuals with multiple 
disabilities, aged 6 to 16 years. The researchers do not provide precise details for the children. 
Only children whose developmental age was regressing were selected. In 1986 and again in 1989, 
children were tested to determine how many achieved a positive score on eight items described in 
analogous terms to the TDMMT (see table 1). The founders of MOVE conclude that the data 
support the success of the curriculum, with sitting, standing and walking improving during this 
period (Bidabe & Lollar, 1995). Table 1 presents an overview of the items and data as presented in 
the MOVE curriculum guide (Bidabe & Lollar, 1995). 
 
Table 1  Overview of the items and data as presented by Bidabe & Lollar (1995) 
 
Item 

1986 
n 

1989 
n 

1. Sits on a classroom chair for 30 minutes. 
 (this is the average length of time for any classroom activity and for most meals) 

9 14 

2. Sits on a stool for five minutes. 
 (if a person can sit this long without support, the caregiver has ample time to get the person off the 

bed, the edge of the bathtub, etc.) 

9 12 

3. Bears full weight on feet for one minute. 
 (in one minute, a person’s diaper can be removed or clothing adjusted and the person can be placed 

on the toilet. The person can also stand to have a diaper reapplied). 

6 13 

4. Pulls to a standing position with an aid. 
 (A person who can assist in getting to a standing position does not have to be lifted). 

3 12 

5. Maintains standing balance for one minute when stabilized at the knees. 
 (A person who can maintain hip, trunk, and head balance while leaning against a table or counter 

has free arm movement for brushing teeth, washing hands etc. 

0 10 

6. Walks 5 ft using reciprocal steps when balance is provided by walker or person. 
 (the ability to walk a minimum of five feet gives access to almost any toilet or small space 

inaccessible to a wheelchair). 

5 14 

7. Gets up from a chair, walks 20 feet, seats self in a chair without assistance. 
 (a person who has achieved these skills will have independence within the home environment). 

0 2 

8. Some functional use of upper extremities. 
 (Functional use is defined as self-feeding, wheelchair movement, or purposeful grasp and hold). 

6 13 

n = number of children who master the item 
 
Elkins (1994) conducted a comparative study over a seven-month period with children with 
profound multiple disabilities. The central research question was whether there was a difference in 
the acquisition of sitting, standing and walking skills between an experimental group, to whom the 
principles of MOVE were applied, and a control group who followed a ‘traditional’ programme. 
Elkins also looked at whether the age of the children affected the acquisition of skills; for this 
purpose, both groups were broken down into ‘young’ children (3 to 7 years) and ‘older’ children 
(8 to 22 years). The experimental group contained 41 children (25 young and 16 older children) 

Moving towards independence?  7 



and the control group 25 (11 young and 14 older children). Elkins describes the groups as being 
comparable in terms of the nature and severity of the disabilities and the age of the children 
(Elkins, 1994). She describes in detail the features of MOVE and of traditional programmes. 
MOVE’s principal feature was the functional and dynamic nature of its activities. The children 
used standard school furniture and took part in all group activities. They were encouraged to move 
independently and practised by using aids such as mobile standers. The key principle of traditional 
programmes was that they followed the steps of normal motor development. Elkins (1994) 
describes those traditional programmes as passive, with children seated mainly in wheelchairs or 
beanbags in the classroom. At school the children mainly worked individually or with the 
teacher’s help. To move around the classroom, children were carried and/or static aids were used. 
Both before and after the experiment, the TDMMT was used to determine the level of functioning. 
Results show that in general MOVE achieved greater effects than the traditional programmes with 
regard to sitting, standing and walking. Not all the results are significant, however. With regard to 
sitting, the older children derived more benefit from the MOVE curriculum. No difference was 
observed for the younger children between the two interventions in this respect. The opposite was 
the case for learning to stand: MOVE worked better for young children, with older children 
obtaining the same result in both interventions. For learning to walk, MOVE was more effective 
than traditional programmes, for both young and older children. Elkins (1994) concludes on the 
basis of these results that a child’s age has no effect on the acquisition of the skills with the MOVE 
curriculum. 
Schomerus (1996) carried out a qualitative study into MOVE.  Three case studies were described, 
with a focus on the following aspects: the participating and non-participating child, teachers, 
therapists, the class as a whole and the teaching team, and the MOVE curriculum itself. Results 
show that the implementation of the MOVE curriculum did not lead to any problems for the three 
participating children. They made large advances in sitting, standing and walking compared with 
the children who did not take part. They also made progress in terms of their sense of self-worth 
and self-awareness, and there was greater activity than with the non-participating children. This 
latter group displayed interest in the former, and as a result, they joined in more actively with the 
‘experiment children’. The teachers observed a change in the overall approach in the classroom 
because of the different demands made on teachers by the MOVE curriculum. Breaking old 
routines and changing procedures led to changes in the classroom to which the children responded 
positively. However, the teachers had initial difficulties in accepting MOVE and changing their 
method of working and basic assumptions. The switch from a deterministic, hierarchical 
intervention to a more adaptive one led to insecurity among the therapists. The usual classroom 
planning also changed considerably as a result of the curriculum. The teachers in the study said 
that that this was also their wish, as they had reached a dead end in their work with the children. 
The objectives, design, sample, intervention, variables and key results of the four studies are 
presented in appendix 1. 
 

1.8 Problem definition, objective and research question  
The general conclusion is that it is not clear whether the anticipated effects as outlined in the 
MOVE curriculum are actually achieved and whether, insofar as effects do exist, they are in fact 
caused by the movement-oriented activities in the curriculum. In addition, research into the 
curriculum does not reveal any unequivocal effects and provides no insights into achievement of 
the effects. Although the presented studies do show positive results, they are based on too small a 
sample and standardization to be reliable.  
In practice then it is not clear whether MOVE has a value in interventions with the specific group 
of children with PIMD and, if this value does exist, how the curriculum should be implemented as 
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part of regular care for children with PIMD. Finally, it is not known which effects can be achieved 
with the MOVE curriculum and how any possible effects come about for children and adults with 
profound multiple disabilities. The general objective of the research into the MOVE curriculum is 
formulated as follows: ‘Evaluation of the “Mobility Opportunities Via Education” curriculum with 
children with PIMD who attend a CSE’. The central research question is: What are the effects and 
what are the working mechanisms of the MOVE curriculum for children with PIMD who attend a 
CSE?  
 

1.9 Target group and setting of the present research 

1.9.1 Target group  
The category of children with PIMD is a group that is difficult to define (Vlaskamp, 2002). Often 
different terms are used in the literature to describe these children e.g. ‘children with profound 
multiple disabilities’ or ‘children with complex multiple handicaps’ etc. However, the reverse is 
also the case, with the same terms being used to refer to different groups (Nakken & Vlaskamp, 
2002). Children with PIMD are characterized by the presence of profound intellectual and 
profound or severe motor disabilities. In addition to these key traits, there are others such as 
profound sensory impairments and general medical problems (Hogg & Sebba, 1986; Nakken & 
Vlaskamp, submitted). The most recent definition of people with PIMD is as follows (Nakken & 
Vlaskamp, submitted): 
 
Individuals with Profound Multiple Disabilities  
The group consists of individuals with such profound learning disabilities that no existing 
standardized tests are applicable for a valid estimation of their level of intellectual 
capacity, and who possess profound neuromotor dysfunctions like spastic tetraplegia. 
These individuals have little or no apparent understanding of verbal language, no apparent 
symbolic interactions with objects, and nearly no ability for self support.  
In addition to profound intellectual and physical disabilities, sensory impairments are also 
frequently experienced, and especially the prevalence of a Cerebral Visual Impairment is 
high. Individuals with profound multiple disabilities also have an overall risk of 
developing medical complications, and almost all require regularly administered 
medication (e.g. anti-convulsion drugs, sleep medication, medication to prevent reflux and 
drugs with a sedative effect). A number of individuals have gastrointestinal feeding tubes 
or suffer from physical difficulties with food ingestion. Individuals with profound multiple 
disabilities form a physically very vulnerable group of persons with a heavy or total 
dependence on personal assistance for everyday tasks.  
 
This definition demonstrates that profound intellectual disabilities often go hand in hand with 
profound or severe motor disabilities. Vlaskamp and Nakken (2004) suggest that we visualize this 
as a two-dimensional spectrum although they concede that the various types of disability can also 
be viewed more in terms of an axial model. Because of the lack of a diagnostic tool for 
determining intellectual functioning, there is often uncertainty as to its precise level. In general it is 
assumed that children with PIMD have an estimated intelligence quotient of less than 25 points 
(Vlaskamp, 2002). Motor disabilities may consist of profound spasticity, athetosis, ataxia or 
combinations of these, so that arms and/or legs cannot be used or only to a very limited extent. 
Alongside the profound intellectual and severe or profound motor disabilities, sensory 
impairments also occur very frequently in the target group. These may consist of visual 
impairments or blindness, hearing impairments or deafness, and/or problems with touch such as 
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hypersensitivity or low susceptibility  (Janicki & Dalton, 1998), and problems relating to smell and 
taste (Bromely, 2000). In addition to intellectual, motor and sensory disabilities, most children 
with PIMD also have general disorders such as epilepsy, stomach and/or intestinal problems, 
cardiac abnormalities, sleeping problems, and problems relating to general fitness and feeding/ 
drinking (Didden & Sigafoos, 2001; IGZ, 2000; Nakken & Vlaskamp, 2002; Richdale, Francis, 
Gavidia-Payne & Cotton, 2000). There is no clarity about the prevalence of these disorders among 
children with PIMD (Vlaskamp, 2002). For example, the occurrence of auditory disabilities ranges 
from 1% to 33% and visual disabilities from 3% to 81% (Evenhuis, Theunissen, Denkers, 
Verschuure & Kemme, 2001; IGZ, 2000; Zijlstra & Vlaskamp, in press). This uncertainty stems 
from the small number of CSEs that conduct a periodic screening for sensory disabilities (IGZ, 
2000; Zijlstra & Vlaskamp, in press). Splunder, Stilma and Evenhuis (2003) make a more radical 
claim, stating that all children with PIMD may have a visual impairment unless proven otherwise. 
Zijlstra and Vlaskamp (in press) have recently conducted research into the prevention of general 
disorders among children with PIMD and found that 85% suffered from epilepsy, 54% had other 
sensory disabilities (e.g. tactile disorders), 67% suffered from stomach or intestinal problems, 38% 
suffered from pulmonary problems, 31% experienced sleeping problems, 48% had 
feeding/drinking problems, 6% suffered from dental problems, and 50% had behavioural problems 
(e.g. screaming, rumination, eye-poking, apathy) (Zijlstra & Vlaskamp, in press). It is also known 
that of the children with PIMD who attend a CSE, 15% are fully or partially fed by tube, of whom 
89% are tube-fed on a permanent basis. Here too it may be a question of substantial 
underdiagnosis and it is assumed that perhaps 75% of the severely multiple disabled suffer from 
easily treatable reflux disease (IGZ, 2000). 
 
Because of these disorders and disabilities, children with PIMD have few opportunities to use any 
form of language (speech, gestures or symbols). They communicate mainly through body language 
e.g. movements involving differences in frequency, intensity and direction, sounds with varying 
intonation, tempo or pitch, or by displaying physiological reactions such as changes in breathing 
rate, muscle tension, or pupil dilation. Facial expressions like raising eyebrows or making eye 
contact are also a means of communication. Some children can show what they want by pointing, 
grasping and reaching, but others are unable to do so. Therefore, although children with PIMD do 
have communication options, the signals are often so subtle that they are difficult to recognise and 
comprehend, thus requiring immense powers of observation, effort and knowledge on the part of 
the DSP to notice and to interpret them correctly. Matters are further complicated by the fact that it 
may take considerable time before a child reacts to something and that the same signals often have 
different meanings in different situations. Many children experience difficulty taking part in group 
activities because they cannot observe what other children are doing or because they have no 
concept of ‘waiting your turn’. This affects how they function in social situations (Vlaskamp, 
2002; Vlaskamp, 2005).  
The common characteristic of this group of children is that they are completely, or almost 
completely, dependent on others throughout the day and in all areas of daily life (Nakken, 1997). 
Many of them must also rely on various aids such as wheelchairs, braces, orthoses, standers and 
hoists. (IGZ, 2000).  
 

1.9.2 Centres for Special Education  
The children with PIMD in the current study attend a CSE during the day. CSE are centres that are 
specially designed for children with intellectual or multiple disabilities (Willems, 1997). The 
children live at home (or in a family-like setting) and attend the CSE during the day. There is a 
total of 91 CSEs in the Netherlands that receive this target group. The age of the children ranges 
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from 0 to 18 years, although most are between 5 and 11 years old. The majority of the children 
(80%) visit the centre 7 to 10 mornings/afternoons per week (IGZ, 2000). At the CSE, there are 
different groups who are classified by age, and by type and severity of disability. Although the 
number of children within each group and the number of DSPs varies, most groups consist of 7 to 
10 children and the ratio of children to full-time staff equivalents is about 2.5: 1 (IGZ, 2000). The 
CSE staff are DSP´s, one third of whom have medical care training and two-thirds socio-cultural 
training. In addition, almost all CSEs employ a doctor, a remedial educationalist/psychologist and 
several paramedics (IGZ, 2000). The children receive different developmental activities such as 
play activities, Snoezelen, swimming and other therapies such as physical therapy, occupational 
therapy and speech therapy (Willems, 1997). Considerable use is made of paramedical care. 
Eighty-nine percent of the children with PIMD who attend a CSE receive physiotherapy, 63% 
receive speech therapy and 48% occupational therapy. In addition, 27% are given play and/or 
music therapy (IGZ, 2000). 
 

1.10 Thesis outline 
The MOVE curriculum was initially developed for children of seven years and above with 
profound multiple disabilities. The target group was later expanded to include younger children 
(Bidabe & Lollar, 1995). The present research has evaluated the MOVE curriculum with a specific 
subgroup of the initial target group, namely ‘children with profound intellectual and multiple 
disabilities’. The research focused on the following three aspects: 
• analysis of the psychometric quality of the TDMMT, a criterion-referenced assessment 

developed as part of the MOVE curriculum,  
• evaluation of the effects of the MOVE curriculum on children with PIMD in different domains 

inherent in the claims outlined by Bidabe and Lollar (1995), 
• evaluation of the working mechanism of the MOVE curriculum with a specific analysis of 

prompt reduction, according to the developers of MOVE one of the key components of the 
skill acquisition process. 

With regard to the psychometric quality of the TDMMT, research was conducted into the validity, 
reliability and usefulness of this instrument for children with PIMD. The methods, results and 
conclusion of this psychometric analysis are described in chapter two. With regard to the 
anticipated effects of the MOVE curriculum as described by its founders in sections 1.6.1, 1.6.2 
and 1.6.3, research was conducted into the effect of MOVE in the domains described. Chapter 
three of the thesis describes a study designed to determine the effects of the movement-oriented 
activities in MOVE on the anatomical-physiological domain. The study looks specifically at the 
effect of MOVE on the passive range of motion and active muscle function for children with 
PIMD. Chapter four describes the research into the effects of the MOVE curriculum in the motor 
domain, paying specific attention to the question of whether MOVE has a positive effect on 
independence while performing motor skills. Chapter five discusses the working mechanism of the 
MOVE curriculum with children with PIMD. The developers of MOVE claim that the level of 
support can be reduced during the performance of motor skills with children with PIMD. In the 
study described in chapter five, we see whether this is in fact possible and just how prompt 
reduction occurs. Chapter six looks at research into effects in the functional domain, in the form of 
a goal analysis. Finally, the results of the different studies are brought together and discussed in 
chapter seven. 
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Abstract 
Objective  To analyse the psychometric properties of the ‘Top Down Motor Milestone Test’ 

(TDMMT)™, an internationally used instrument in the planning and evaluation of 
movement-oriented interventions. 

Setting  Centres for special education in the Netherlands. 
Subjects Children with profound multiple disabilities. 
Methods  Validity, reliability and utility of the TDMMT were evaluated. Validity was 

assessed by conducting a principal component analysis. Reliability was 
determined by evaluating the internal consistency, test-retest and interrater 
reliability. With regard to utility, the hierarchical item ordering was evaluated with 
a Mokken scale analysis. Inter-item and item-rest correlations were calculated to 
confirm the allocation of the items in the TDMMT. 

Results  Principal component analysis did not support the presents of three underlying 
factors. The internal consistency was high and test-retest and interrater reliability 
varied from moderate to perfect. Scale analysis showed that the subscales of the 
TDMMT are strong one- dimensional scales with good internal consistency, 
however, the order of the items could only partly confirmed as well as the 
allocation of the items into four levels of functioning.  

Conclusion  The reliability of the TMMT is good, but validity is moderate. Results indicate 
that adaptations to the structure of the TDMMT should be made when used for 
children with profound multiple disabilities. Further psychometric evaluation of 
the TDMMT is necessary. 

 
 
Keywords  Movement skill assessment; Profound multiple disabilities, Movement-oriented 

activities, ‘Top Down Motor Milestone Test’ 
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Introduction 
The ‘Top Down Motor Milestone Test’ (TDMMT)™ assesses movement skills in individuals with 
severe and profound multiple disabilities and is used by direct support persons in planning and 
evaluation.1 The TDMMT forms part of the ‘Mobility Opportunities Via Education’ (MOVE)™ 
curriculum, a movement-oriented curriculum to teach functional skills to individuals with multiple 
disabilities to enhance their independence.1 Since 1986, the MOVE curriculum as well as the 
TDMMT have been used worldwide in schools for special education, rehabilitation facilities and 
centres for individuals with disabilities across the USA, Asia and Europe.2 

The theoretical basis of the TDMMT and MOVE is based on principles of the psychology of 
motor learning and functionality. In the functional approach, assessment and training focus on 
functional skills rather than on impairments and disorders.3,4 Current educational practices for 
children and adults with profound multiple disabilities concentrate increasingly on functionality 
instead of the traditional developmental approach for several reasons. First, children and adults 
with profound multiple disabilities seem to have both a slow rate of development and a low ‘rate 
of learning’: the number of trials or practice sessions needed by a person to learn a new skill. 
Therefore, training should emphasise the acquisition of essential skills instead of the passing of 
developmental milestones.1,2 Furthermore, in children with developmental disabilities, functional 
skills acquisition often exceeds the demonstrated developmental milestones.5 Second, the 
relationship between prevailing impairments and disabilities experienced by the individual in daily 
life remains unclear. Successful intervention, for instance at a pathophysiological level, will not 
automatically and positively affect functional limitation or disability.6 Moreover, with regard to 
the assumption that training of isolated skills should be transferred to functional activities, the 
task-specific instruction must take place in the natural environment for retention to occur.2,7 Third, 
children with profound multiple disabilities, because of their prevailing disabilities, are totally 
dependent on their direct support persons in all daily tasks. Therefore, activities offered to children 
with PMD should be aimed at enhancing their independence and control over their own lives.8   
Because of this shift towards a functional approach, assessment should also focus on functional 
skills whereby the degree of independence is emphasized rather than the number of developmental 
milestones that are mastered. Yet instruments are scarce for children with profound multiple 
disabilities,9 especially where functional assessment measures are concerned. Instruments 
developed to assess functional skills in children with disabilities, such as the ‘Paediatric 
Evaluation Disability Inventory’10, turn out to be inappropriate for children with profound multiple 
disabilities.11 Therefore, research into the TDMMT is worthwhile because of the lack of functional 
assessments for this specific target group and because of its extensive use in the field of special 
education and rehabilitation.   
In spite of extensive use of the MOVE curriculum and the TDMMT, hardly any data are available 
on the psychometric properties of the assessment. The MOVE developers only provide implicit 
information about content validity by describing the development of the items in the TDMMT.12 
Nevertheless, the results of other studies cannot be translated to the psychometric quality of the 
TDMMT in children with profound multiple disabilities.13,14 The quality of an instrument has to be 
reanalysed for each target group and within each context.15  
The purpose of the current study is to conduct a psychometric analysis of the TDMMT in children 
with profound multiple disabilities with a special focus on validity, reliability and utility. This 
should lead to the development of a criterion-referenced instrument to investigate predicted 
progress due to motor interventions such as the MOVE curriculum. 
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Method 
In total, 66 children with profound multiple disabilities (29 female, 37 male), aged between 2 and 
16 years (mean = 8.6 years, standard deviation = 4.1 years) participated in this study. The children 
were recruited from eight centres for special education throughout the Netherlands. The 
participants are children with profound multiple disabilities and were selected on the basis of an 
internationally accepted description.8 All children had profound intellectual and profound or 
severe motor disabilities. Some also had sensory impairments and/ or other commonly associated 
conditions. All children were non-ambulant and required extensive assistance to accomplish 
everyday tasks. Written informed consent was obtained for all children from their parents. Table 1 
presents the predominant diagnoses and disorders as recorded in the medical files of the children.  
 
Table 1 Predominant diagnosis and disorders in the research group 
 n 
Diagnosis  
 Cerebral palsy 32 
 Syndrome such as Rett’s syndrome  17 
 Microcephaly 4 
 Chromosome malformations 2 
 Other 7 
 Unknown 4 
Disorders  
 Profound spasticity 37 
 Hypotonia  13 
 Visual disorders 23 
 Auditory disorders 3 
 Seizure disorders  46 
 Intestinal disorders  10 
 Chronic lung problems  8 
 Problems with food ingestion  9 
 Behaviour problems 6 
 

Instrument  
The TDMMT is a criterion-referenced instrument and is used for instructional planning and 
progress evaluation.12 The TDMMT consists of the movement skills sitting, standing and walking 
that are assumed to be the physical skills required in order to accomplish functional skills, such as 
expressive language and self-care.1 Within the TDMMT, three structures can be distinguished: a. 
16 movement skills, b. 74 items, and c. four levels of functioning (see also table 2).  
a. The movement skills are structured into 16 categories (table 2: A-P). Each category describes 
one skill that is derived from the movement skills ‘sitting’, ‘standing’ and ‘walking,’ The original 
skill selection was based on the relationship with functional activities, for instance ‘maintaining a 
sitting position’ facilitates communication with the environment, according to the developers.1  
b. Each movement skill consists of a number of skills referred to as ‘motor milestones’13 or items 
that form a hierarchical scale. The items are described in quantitative terms with parameters such 
as the amount of support needed to perform the skill and/or the time or distance that needs to be 
covered, for example ‘can sit on a conventional chair for at least 30 minutes without prompts’. 
Table 3 describes the items in category A.16 The parameters are based on the ‘functional use of the 
skill’: 30 minutes refers to the time needed to participate in an activity such as eating.1 In total, the 
TDMMT consists of 74 items. Each item is marked by the character of the category and a figure 
(table 2). The format is dichotomous, i.e. the items can be scored either negatively or positively. A 
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positive score will be given when the child has mastered the particular item. The items within each 
category form an ordinal scale with the most difficult item at the top. 
c. With respect to the third structure that can be distinguished in the TDMMT, the 74 items are 
sequenced according to four levels of function (‘grad level’, ‘level I’, ‘level II’ and ‘level III’) (see 
table 2). These levels form an ordinal scale and describe the amount of ‘independent mobility’. A 
child is functioning independently at ‘grad level’ and is completely dependent at ‘level III’.1 The 
child is more independent when he or she needs less support to perform a skill or can cover a 
longer distance. Table 4 describes the amount of independent mobility at each of the four levels. 
1,16  
 
Table 2 TDMMT: ‘Summary of test results’1,16 

Level  
 
Movement skill/ 
Category 

Grad I II III 

A. Maintains a sitting 
position 

   A3 A2 A1  A4 A5 A6    

B. Moves while sitting 
 

   B2 B1 B3 B5 B4 B6 B7 B8 B9 B10 

C. Stands 
 

   C2    C3 C4 C5    

D. Transitions from 
sitting to standing  

D2 D1 D3 D4    D5 D6     

E. Transitions from 
standing to sitting 

E2   E1    E3 E4 E5 E6   

F. Pivots while standing 
 

F1   F2    F3      

G. Walks forward 
 

G1 G2  G3 G4   G5     G6 

H. Transitions from 
standing to walking 

H1   H2    H3      

I. Transitions from 
walking to standing 

I1   I2    I3      

J. Walks backward 
 

J1 J2  J3         J4 

K. Turns while walking 
 

K1 K2 K3 K4          

L. Walks up steps 
 

L1 L2  L3          

M. Walks down steps 
 

M1 M2 M3           

N. Walks on uneven 
ground 

N1 N2  N3          

O. Walks up slopes 
 

O1   O2 O3         

P. Walks down slopes 
 

   P1 P2 P3        
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Table 3 Items of category A 1, 16 

Level  
Grad I II III 

A.1. Can sit on a flat surface such as a bed or in a bathtub for a minimum of 30 minutes 
without prompts. 

 
date 

   

A.2. Can sit on the edge of a bed or on a stool without using a foot or a back rest for a 
minimum of five minutes. 

  
date 

  

A.3. Can sit on a conventional classroom chair at least 30 minutes without prompts. 
 

  
date 

  

A.4. Can maintain sitting balance on a conventional classroom  chair for a minimum of 
30 seconds without prompts. 

   
date 

 

A.5. Can maintain an erect head position for a minimum of 30 seconds while sitting 
with prompts at the trunk, hips and feet as needed. 

   
date 

 

A.6. Can tolerate sitting in an upright position for a minimum of 30 minutes with 
prompts at the trunk, hips, and feet, as needed. 

   
date 

 

A.7. Can tolerate being placed in a sitting position with a minimum of 90 degrees 
flexion in the hips and knees. 

    
date 

 
Table 4 Levels and description of the amount of independent mobility1,16 
 
Level 

Amount of independent mobility 

Grad Independent mobility in the home, minimal assistance in the community. A wheelchair is not needed. 
I No lifting by the DSP is required. The student can walk with both hands held or with a walker for a minimum of 

300 feet. A wheelchair is needed for long distances. 
II The student is able to walk at least 10 feet with help from another person in maintaining balance and shifting 

weight. A wheelchair will be required for distances of more than 10 feet. 
III The student is totally dependent. Skills at this level will improve bone health and functioning of internal organs 

and decrease the likelihood of joint deformities and pain. 
 
The TDMMT is administrated retrospectively by a team consisting of the direct support persons 
(teachers, therapists and parents) of the child who needs to be assessed. First, the first item of 
category A will be scored (A1). If A1 is scored negatively, A2 will be scored, etc. However, if A1 
is scored positively, category B will be assessed; it is assumed that the ‘lower’ items of category A 
will also have been mastered. If the rater is not sure whether an item has been mastered, the child 
can be asked to perform the skill. Second, the positive scoring items are related to the level of 
function. For instance, mastering item A3 corresponds with the amount of independent mobility 
described at ‘level I’. This means that the child cannot perform the skill completely independently. 
It is noticeable that in the TDMMT, no composite or summary scores are calculated.12  
 

Procedure 
To evaluate the test-retest and interrater reliability, the TDMMT was scored by both the physical 
and occupational therapists of three boys in the research group (aged 6, 11 and 13 years). The 
therapists work with the TDMMT for years and were trained by a qualified ‘MOVE international 
trainer’.16 The knowledge of the child on the part of both therapists was assumed to be equal to 
prevent bias in the reliability.12 Both therapists scored the ‘normal’ form of the TDMMT two times 
with two weeks between the measurements. To prevent bias, the therapists were blinded for the 
scores of the first measurement and for the scores of each other.  
In all other analyses, the TDMMT scores of all the participating children were used. Each 
TDMMT was scored by a team consisting of the direct support persons (teachers, therapists and 
parents) of the child whereby all items were scored, including the items that are usually considered 
to be redundant. These scores were used to evaluate whether the ordering of the items, based on 
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their difficulty, could be confirmed. This alteration to the original procedure of the TDMMT was 
explained to the direct support persons. 
 

Analyses 
The percentage of positively scored items were calculated for each category. To assess validity, a 
principal component analysis with varimax rotation was conducted.17 Three factors, assumed to 
represents the three clusters of movement skills ‘sitting’, ‘standing’ and ‘walking’, the movement 
skills that are supposed to be the essentials skills for the acquisition of all motor and functional 
skills1 were distinguished. The internal consistency of the categories, which serves as a criterion 
for the reliability, was determined by calculating Cronbach’s Alpha. A Cronbach’s Alpha between 
.70 and .90 signifies a good internal consistency.18 The ‘corrected item total correlation’ was 
calculated to determine the influence of each movement skill on the total internal consistency. The 
test-retest and interrater reliability were determined by calculating Cohen’s Kappa.18  

 The utility of the TDMMT was evaluated by two analyses. First, the hierarchical item 
ordering of each of the 16 categories was evaluated using a Mokken scale analysis. This analysis is 
derived from the item response theory and can be seen as a probabilistic version of Guttman’s 
scalogram analysis.19-21 The Mokken scale analysis is extensively used in medical, social and 
psychological studies.22-24 The ‘fit’ of each item within the scale was calculated by the coefficient 
‘H-item,’ which should be at least .30. The scalability coefficient ‘H’ was calculated for each 
scales and must exceeds .50 to form a ‘strong scale’. The internal consistency of each scale was 
calculated by Rho, whereby Rho exceeding .70 is a minimum requirement.22-24 The second 
analysis with regard to the utility is the confirmation of the allocation of the items into the four 
levels. Therefore, the correlation and item-rest correlation between the item score and total score 
of the four levels was calculated using Pearson’s product–moment correlation coefficient. Items 
should be correlate at least .20 with the total score and should be allocated to the highest 
correlating level.18  
 

Results 

Validity 
When three factors were extracted, 83% of the total variance could be explained. Factor one 
explained 71%, factor two 8% and factor three 5% of the total variance. The categories A-E, H and 
I load at factor one, the categories F, K -P at factor two and only category J loaded at the third 
factor. Category G loaded high for factor one as well as for factor two. However, only two factors 
had an ‘Eigenvalue’ greater than 1 and the ‘scree plot’ only supported one factor. Further analysis 
showed that, when two factors were extracted, categories A to E and G to I loaded at factor one 
and the other categories (F and J to P) loaded at factor two.  
 

Reliability 
Crohnbach’s alpha of the categories was .95. The item-rest correlations varied between .54 
(category M) and .90 (category G), with the mean .80. Omitting one of the movement skills did 
not change the homogeneity of the TDMMT significantly. The largest changes occurred by 
omitting category B, which resulted in an increase of alpha to .96 and omitting category G, which 
resulted in an alpha of .94.  
Cohens’s Kappa of rater A was 1.0 for all categories except B, E and J. Cohens’s Kappa for these 
categories was .58, .64 and .61, respectively. For rater B, Cohens’s Kappa was 1.0 for all 
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categories. The interrater reliability varied from .58 to 1.0 (mean .97) at the first measurement and 
.61 to 1.0 (mean .95) at the second measurement. 
 

Utility   
Table 5 presents the results of the Mokken scale analysis. The ‘H-items’ of the categories H, I, L 
and M could not be calculated because all children scored the highest items negatively. The 
remaining H-items varied from .46 to 1.0 (mean .94). Scale coefficient H varied from .86 to 1.0 
(mean .97) and Rho varied from .76 to 1.0 (mean .88). Within each scale, the items had a different 
‘index of difficulty’, except categories ‘M’ and ‘P’. The order of the items in each scale, based on 
the index of difficulty, is presented in table 5.  
 
Table 5 Results of the Mokken scale analysis 
Skill H-value Rho Optimal sequence of items1 

A .91 .92 3,2,1,4,5,6,7 
B .94 .95 2,1,3,5,4,6,7,8,9,10,11 
C .86 .77 1,2,3,4,5,6 
D 1.00 .93 2,1,3,4,5,6 
E .98 .90 2,1,3,4,5,6 
F 1.00 .90 1,2,3 
G .96 .87 1,2,3,4,5,6 
H 1.00 .80 21,2,3 
I 1.00 .84 21,2,3 
J .89 .76 1,2,3,4 
K 1.00 .89 1,2,3,4 
L 1.00 .86 21,2,3 
M 1.00 1.00 21,2/33 

N 1.00 .88 1,2,3 
O 1.00 .89 1,2,3 
P 1.00 .98 31/2,3 
1based on the index of difficulty 
2the first items of these categories were excluded from the analysis because all children scored those negative. 
3 items with the same ´index of difficulty´ 
 
Analysis of the allocation of the items within the four levels of function showed that four items at 
`ad level` correlated .00 with the total score at grad level because all children scored these items 
negatively. Item C1 did not correlate above .20 with one of the levels. The remaining items of 
‘grad level’ correlated significantly with this level. However, five items correlated more strongly 
with `level I`. With regard to ‘level I’, although all items correlated significantly with this level, 
ten of the items correlated more strongly with another level; six more strongly with ‘grad level’ 
and four more strongly with ‘level II’. With regard to the items in ‘level II’, all items correlated 
significantly with this level. Nevertheless, one item of ‘level II’ correlated more strongly with 
‘level III’, six items correlated more strongly with ‘level I’ and one item with ‘grad level’. Of the 
six items in ‘level III’, only two items correlated significantly with this level. One item had a 
stronger correlation with ‘level II’. However, the remaining items in ‘level III’ did not correlate 
significantly with any of the four levels.  
 

Discussion 
The current study analysed validity, reliability and utility as part of the psychometric properties of 
the TDMMT in children with profound multiple disabilities.  
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With respect to the validity, factor analysis did not confirm the assumption of three underlying 
factors that describe the movement skills of sitting, standing and walking. Dependent of the use of 
the ‘Kaiser criterion’ or based at the ‘scree plot’, the 16 movement skills could be best explained 
by only one or two underlying factors.17     
With regard to the reliability, results showed a good internal consistency between the 16 categories 
of the TDMMT. However, this internal consistency was so high that some of the categories can 
probably be assumed to be ‘redundant’18 ;omitting one of the categories yielded the same results. 
This is consistent with the results of the analyses if the validity. The test-retest reliability varied 
from moderate to perfect and can be considered as satisfactory. On average, the interrater 
reliability was strong.  
Scale analysis indicated a hierarchical and one-dimensional structure for the 16 subscales of the 
TDMMT. This enhances construct validity and it indicates the presence of an one-dimensional 
theoretical construct. This could be the amount of independence in performing movement skills. 
The TDMMT is developed within a framework that emphasises the individual’s independence. 
The implicit norm, operationalized in the levels of function, also refers to the amount of 
independence. In addition, the items are described in terms of the amount of support necessary to 
perform a skill and systematic reduction of the number of prompts is one of the critical 
components of the MOVE curriculum.1,2 However, the fact that a scale can be constructed with 
good psychometric qualities is not sufficient reason for concluding that the underlying theory is 
valid. Reliability of the 16 subscales was satisfactory and the scales can be said to be strong. The 
order of the items, however, differed from the TDMMT. Also, the allocation of the items into the 
levels could not be completely confirmed. Four items did not correlate highly enough with one of 
the levels and 22 items correlated significantly less with their ‘own level’ than another level. 
Allocation to this level is justified.18  
 
Results of the current study show that the psychometric properties of the TDMMT in children with 
profound multiple disabilities are only partially sufficient. These results are predominantly in 
accordance with the findings of other studies into the psychometric properties of the TDMMT. 
Elkins,13 who conducted a study into the effects of the MOVE curriculum, found a good test-retest 
reliability of the instrument in individuals with severe multiple disabilities. She also claims a good 
content validity, however without referring to research into the utility and efficiency of the 
TDMMT. Brach and colleges14 found high test-retest and interrater reliability but moderate 
external validity in an adapted version of the TDMMT for the aged. 
In compliance with the domain of psychometric analyses, in general the quality of the TDMMT in 
children with profound multiple disabilities is hard to establish. First, it is difficult to find a 
research group that is sufficiently large. In the current study, sample size seems to be rather small. 
In the Netherlands, however, there are only 91 centres for special education with approximately 
1350 children with profound multiple disabilities aged between 0 and 18 years.25 The participants 
can be considered to be representative for the total group of children with profound multiple 
disabilities who attend a centre for special education because the children were selected using an 
internationally accepted description8 and the centres are also comparable to others.26 Further 
research must be conducted before the results can be generalized to other settings, such as 
institutions, and other groups, such as adults or individuals with less severe disabilities. Second, 
research into psychometric quality of the TDMMT is difficult because of the retrospective 
administration of it by a person who knows the child well. The agreement between raters can only 
be properly established if the knowledge of the raters is equal with precludes using unbiased 
independent raters. This explained also the extraordinarily small number of children for studying 
the test- retest and inter rater reliability in the current study. It is also nearly impossible to 
determine intrarater reliability because ‘the exact same administration just cannot be repeated’.12 
The agreement between therapists, support persons and parents, however, can be an appropriate 
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strategy to provide more evidence for the reliability of the TDMMT.12 Third, research into 
criterion-related evidence is not possible because of the lack of an instrument that can be compared 
to the TDMMT. Research into ‘content-related evidence’, on the other hand, can be conducted, 
whereby a panel of judges evaluate the TDMMT in which the items are evaluated based on 
specific criteria concerning relevance and accuracy.15 
 
This study provides clinically and scientifically relevant information concerning the TDMMT in 
children with profound multiple disabilities. For practical reasons, the time required to administer 
a test should be as limited as possible.24 The TDMMT meets the requirements of a Gutmann scale. 
This means that the score of the child can be assessed by applying only a few items. However, the 
results presented suggest that adaptations to the structure of the TDMMT are needed where 
children with profound multiple disabilities are concerned. The order of the items in categories A, 
B, D and E should be changed, based on the ‘indices of difficulty’. Furthermore, items M2 and P2 
should be removed. These choices are based on theoretical considerations. Item M2 is not 
described in terms of concrete skills, which is not in accordance with the concept of 
functionality.27-29 In category P, the item with less prompt (P1) should be retained because both the 
TDMMT and the MOVE curriculum aim at systematic prompt reduction. Items A7, B11, C1 and 
C6 should be removed because of the low correlation with one of the four levels. The remaining 
items should be allocated to the level with the strongest correlation. Table 6 presents the adjusted 
version of the TDMMT for children with profound multiple disabilities, based on the results of the 
current study. 
 
Table 6 Adjusted TDMMT based on the presented results  

Level  
 
Category 

Grad I II III 

A    A3 A2 A1  A4 A5 A6    
B    B2 B1 B3 B5 B4 B6 B7 B8 B9 B10 
C    C2    C3 C4 C5    
D D2 D1 D3 D4    D5 D6     
E E2   E1    E3 E4 E5 E6   
F F1   F2    F3      
G G1 G2  G3 G4   G5     G6 
H H1   H2    H3      
I I1   I2    I3      
J J1 J2  J3         J4 
K K1 K2 K3 K4          
L L1 L2  L3          
M M1 M2 M3           
N N1 N2  N3          
O O1   O2 O3         
P    P1 P2 P3        
 
Functional measures provide useful information for the determination of treatment goals and 
planning.30 In the treatment planning, however, it is possible that an incorrect estimation of the 
(partial) skill to be practiced ‘next’ will be made on the basis of the current version of the 
TDMMT with children with profound multiple disabilities. The suggested changes also have 
implications for treatment evaluation. In treatment evaluation, the ability of the child may be 
wrongly assessed. When actually using the TDMMT for children with profound multiple 
disabilities , it is important to note these changes so that a correct interpretation of test scores can 
be achieved.15   
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This research has contributed to the development of an instrument to chart the motor functioning 
of children with profound multiple disabilities. Specifically, it is an instrument directed towards 
determining motor functioning in a functional perspective, not previously attested for this group. 
Even without the MOVE curriculum, the TDMMT can be used to evaluate movement 
interventions and the effects on the functional domain. In addition, the current research has 
provided fundamental insight into the motor functioning of children with profound multiple 
disabilities, and the way they master motor skills.   
 

Clinical messages 
• The TDMMT could be markedly shortened which benefits assessment time and utility. 
• The TDMMT is a potential useful assessment instrument for children with profound 

multiple disabilities. This is important, as assessment instruments that are specifically 
designed for this target group, are scarce. 

• The TDMMT can be used to evaluate functionally focussed motor training for children 
with profound multiple disabilities. 
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Abstract 
Background The Mobility Opportunities Via Education (MOVE)™ curriculum includes 

movement-oriented activities for children with profound multiple disabilities 
(PMD) and fits in the current educational view in supporting these children. The 
developers of MOVE claim effects at anatomical and physiological structures and 
functions as essential for effects at functional skills. This study analysed whether 
MOVE causes an increase in the passive range of joint motion and active motor 
function in children with PMD.  

Methods A repeated measurement design with baseline measurements was used. Children 
with PMD were tested twice before and twice after implementation of the MOVE 
curriculum.  

Results Results show that the passive range of motion changed during the intervention 
phase, however, these changes did not take the expected direction. The active 
motor function, on the other hand, did alter in the expected direction.  

Conclusions Movement-oriented activities do not seem to have a positive effect on the passive 
range of motion in children with PMD. Active motor function seem to change 
positively after implementation of movement-oriented activities. Further research 
has to establish whether this effect can subsequently increase the acquisition of 
motor- and functional skills in children with PMD in order to enhance their 
independency. 

 
 
Keywords Movement-oriented activities, Profound multiple disabilities, Joint motion, Active 

motor function, Mobility Opportunities Via Education 
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Introduction 
The importance and positive effects of physical activity in several domains of development for 
children with and without disabilities are common knowledge. In children with profound multiple 
disabilities (PMD), the effects of physical activity should not be limited to increasing the 
acquisition of motor skills. Instead, training should focus at increasing functional skills to enhance 
independence and ‘control of their life’. In other words, training should not solely focus at body 
functions or structures but training must enhance acquisition of activities and  participation with or 
without (technical) equipment. For example, training walking skills must facilitate the child to 
move around independently and choose where to go, or training arm or head function must lead to 
increased communication skills by for instance handling a mechanical communication device. 
However, most training programmes in children with PMD aim at development of cognitive skills 
instead on the development of motor domain. If they are  activated in this latter domain, it is 
mostly by receiving physical- and occupational therapy once or twice a week (Inspectie voor de 
Gezondheidszorg 2000). The offered (motor) interventions usually consist of traditional treatment 
approaches that are theoretically based on a developmental model and mainly focus at the 
impairment level of functioning rather than focussing on functional skills and performance of daily 
life tasks. Also, the lack of ´functional carry over´, the transfer of the learned skills into 
meaningful activities of daily life, can be assumed to be a fundamental shortcoming (Ketelaar et al. 
1998). Research carried out by Brown, Effgen and Palisano (1998) for instance, showed that 
improved gross motor abilities, practiced during therapy did not consistently transfer to the home 
setting. Therefore, training should be integrated in the natural setting which practically includes 
repeated practising in the meaningful environment (Barnes & Whinnery 2002). The intensity is 
positively related with the acquisition of skills (Bower & McLellan 1992, Bower et al 2001).  
In response to the described shortcomings and corresponding with the current viewpoint in the 
education of children with PMD, Bidabe and Lollar (1995) developed the ´Mobility Opportunities 
Via Education´ (MOVE) curriculum. In this curriculum, functional mobility practise within 
typically daily activities in the natural context is provided with the ultimate goal of the acquisition 
of motor skills in order to increase participation and independence (Bidabe & Lollar 1995). 
Besides these effects, the developers also claim effects on body functions and structures. Bidabe 
and Lollar (1995) state that the motor activities will prevent or reduce contractures of joints and 
increase the function of the extensor muscles (Bidabe & Lollar 1995; Burton & Miller 1998). 
These positive changes on the joint motion and active motor function are supposed to be essential 
for the acquisition of motor- and functional skills. An increase in the motor function of the 
extensor muscles leads, for instance, to improved lifting up the head and increases the participation 
of the child in communication, according to Bidabe and Lollar (1995). These supposed effects of 
MOVE are endorsed by ‘direct support personnel’ (DSP) who work with the curriculum in 
practice (Paleg 1996; Homeijer 2000). Despite the extensive use of the curriculum all over the 
world, little research is carried out on the effects of the MOVE curriculum on children with PMD. 
Studies so far been conducted only focused at individuals with severe multiple disabilities rather 
than at individuals with profound multiple disabilities. Furthermore, the studies have used small 
research samples, were relatively short term and did not specifically examine the effects of MOVE 
on the anatomic-physiological domain (Elkins 1994; Bidabe & Lollar 1995; Schomerus 1996; 
Barnes & Whinnery 2002). Information from these research projects can therefore not be used to 
decide on the effectiveness of the MOVE curriculum for children with PMD. Information about 
the effectiveness of MOVE contributes to the correct substantive choice of interventions available 
in supporting children with PMD by DSP.   
The research question in this study is: ‘Do the movement-oriented activities in the MOVE 
curriculum have a positive effect on joint motion and active motor function for children with 
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PMD?’. If these changes occur, further research has to clarify if this will subsequently result in 
acquisition of functional skills and enhancement of particpation. It is expected that as a result of 
the MOVE activities, the joint motion as well as the active motor function will show a significant 
increase in children with PMD. This increase is presupposed to be greater than the change which 
takes place in the period in which the children are not supported by the MOVE curriculum. Bidabe 
and Lollar (1995) suppose that the joint motion and active motor function will remain constant or 
decrease during this period.   
 

Methods 

Participants  
A group of 52 children with PMD were followed for a period of 16 months. Thirty-two children 
from this group could not be involved in the effect measurements due to the absence of 
information from the actual practice or because the periods between their measurements conflicted 
with the research design as described below. However, the data of the first measurement of these 
children were used in factor analysis as described in the ´analysis section´ of this paper.   
The experimental group consisted of 20 children with PMD (11 females and 9 males, mean age 9.4 
years, SD 3.7). The children were recruited from three centres of special education (CSEs) 
throughout the Netherlands. Before the study started, these CSE’s were planning to implement the 
MOVE curriculum as part of their services. From these CSE the children who met the following 
criteria were selected to participate in this study: 1. diagnosed as ´profound intellectual and 
multiple disabled’ (Nakken & Vlaskamp, 2002) and 2. eligible for participating in the MOVE 
curriculum (Bidabe & Lollar, 1995). All children have an estimated intelligence quotient of 25 
points or below, are non-ambulant and require extensive support to accomplish tasks in day-to-day 
life (Nakken & Vlaskamp, 2002). Besides the intellectual and motor disabilities they also have 
sensory impairments and /or other common conditional problems. The children live at home and 
attend the CSE at which they receive educational activities and different kinds of therapies. 
Between these centres, there is no significant difference in children’s ages (χ²=2.2, df=2, p=. 338) 
nor in gender (χ²=5.0, df=2, p=. 084). Informed consent was obtained by the parents for all 
children to participate in the study. 
 

Design 
In this exploratory study, a repeated measurement design with baseline measurements was used. 
The children of the experimental group were tested four times during a period of 16 months. The 
first two measurements were conducted before implementation of the MOVE curriculum, with two 
months in between. During this ‘baseline’ period, the children were treated by means of the regular 
program on the CSE. Two follow-up measurements were conducted after the implementation of 
the MOVE curriculum. Three months after the MOVE intervention had started, measurement three 
was conducted in order to measure the ‘short term effects’. To measure the ‘long term effects’, a 
fourth measurement was conducted nine months after the start of MOVE.   
 

Instruments 

Joint motion 
Goniometric measurements of the passive range of joint motion (PROM) of the shoulder, elbow, 
knee and ankle joints were used to determine the joint motion. When conducted under 
standardised circumstances, goniometric measurements are a reliable and valid way of determining 
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the PROM for healthy individuals as well as people with a disability (Rothstein, Miller & Roettger 
1983; Mayerson & Milano 1984; Pandya et al. 1985; Gogia et al. 1987; Elveru, Rothstein & Lamb 
1988; Youdas, Bogard & Suman 1993; Brosseau et al. 2001). In this study, however, the 
measurements were conducted on a specific target group for which the reliability and validity of 
PROM measurements is unclear (Pandya et al. 1985). The intra-rater reliability was therefore 
determined in ten children with PMD. The Intra Class Correlation Coefficient (ICC) (Shrout & 
Fleiss 1979) was determined for several joints. The ICCs for shoulder ante flexion, elbow 
extension, knee extension and ankle dorsi flexion varied between .66 and .95, .84 being the mean 
for the right side as well as the left side of the body. These numbers are considered to be reliable 
(Streiner & Norman 1995). 
The mobility measurements were carried by one single independent assessor by means of a 
standard goniometer with a five degree calibration. The measurements were conducted under 
standardised circumstances and a protocol was used to guarantee their reliability (Pandya et al. 
1985; Gajdosik & Bohannon 1987; Brosseau et al. 2001).  
 

Active motor function  
The active motor function was determined by a checklist. This checklist focussed on ‘lifting up the 
head’, ‘stretching the torso’, ‘stretching the hips’, stretching the knees in seated position’ and 
‘stretching the knees in standing position’. A 5 point scale was used for scores. The lowest score 
(score 1) corresponds to ‘the child cannot carry out the activity and there is no muscle contraction 
at all’, whereas the highest score (score 5) corresponds to ‘the child is able to carry out the activity 
and is able to carry on for a considerable amount of time’.  
The internal consistency, which serves as a criterion for the reliability, was determined by means 
of the data for 52 children with PMD. Crohnbach’s alpha was .92. The checklist can be considered 
to be internally consistent (Streiner & Norman 1995). 
 

Procedure and Intervention  
The four measurements of the PROM were carried out at the CSE, which each child visits. The 
tests were conducted in the same test room at the same time of the day and in the same order. All 
tests were conducted in supine position, the child being dressed in underwear. Each child had a 
DSP present at every measurement to dress and undress it to ensure that the child was as relaxed as 
possible. The children could only be tested on the condition that they were ‘alert’ ( state ‘3’ or ‘4’ 
according to Prechtl (1977)) instead of ‘drowsy’ or ‘crying’ (state 1,2 or 5 according to Prechtl 
(1977). This condition was met in all measurements.   
The questions concerning the active motor function were completed by the physical or 
occupational therapist in attendance at each measurement. The therapist would judge the child on 
the basis of the knowledge he or she had gained from the treatments. In cases where the therapist 
was not sure whether an item could be scored, the child is observed in the CSE.   
 
During the ‘baseline period’, the children received the regular educational program carried out at 
the CSE. This program consists of learning- and play activities that are carried out in a group. 
Furthermore, the children received physical or/ and occupational therapy at a individual basis. The 
majority of the children (n=13) received two times a week physical therapy, four children received 
once a week physical therapy and one child was treated three times a week. Two children did not 
get physical therapy. Therapy goals were formulated in general terms such as ´prevent or reduce 
deformities’ (n=3), ‘normalization of muscle tone and relaxation (n=3), ‘increase or maintain 
skills’ (n=9), ´facilitate symmetry´ (n=2), facilitate rotation of the torso and improve balance 
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(n=5), ´facilitate head control´ (n=3), ´to give the child movement experience´ (n=2) and ´increase 
physical fitness´ (n=1). Concerning occupational therapy, nine children did not receive 
occupational therapy. Five children received once a week occupational therapy. For these children 
the following goals were set: ‘to maintain and/ or facilitate motor skills (n=4), ‘to give the child 
different senso-motoric experience´ (n=4), ´increase independence in activities of daily life´ (n=1), 
‘facilitate arm and hand function’ (n=1) and ´normalization of muscle tone and relaxation (n=1). 
Two children received occupational therapy three times a week. These two children were trained 
to move around independently with use of an electric wheelchair. Four children did not receive 
occupational during special therapy hours but their development of functional tasks and the 
applicability of their equipment such as their wheelchair was checked by the occupational 
therapist. The provided treatment approach, during physical and occupational therapy, was based 
on a developmental model such as Neuro Development Treatment. The activities were supported 
by a therapist and primarily carried out in a therapy room during special ´therapy hours´. Each 
session took 30 minutes.  
During the intervention phase, the MOVE curriculum was added to the regular program at the CSE 
and implemented by an internationally acknowledged ‘MOVE trainer’ by means of a protocol. For 
each child, goals were set in close consultation with the DSPs. All therapy goals, as described 
above were replaced by ‘MOVE goals’. The MOVE goals were formulated in concrete terms and 
all were concerned with increasing motor- and communication skills. E.g. ´Mike can move around 
independently inside and outside the house with use of the gait trainer in order to go to his 
friends’. For each goal, a decision was made concerning the type, frequency and duration of the 
MOVE activities to be performed in order to reach this goal. All activities focussed on sitting 
down/ being seated, standing up/ standing or walking. The ‘MOVE activities’ were integrated in 
the daily life of the child and supported by all DSPs of the child. During each activity, the child is 
facilitate to be as active as possible and to function at their highest potential. For instance, when 
the child goes to the bathroom, the DSP supports the child with walking (with or without a 
walking aid) and gives only the support the child needs. Also, the ‘therapy sessions’ were 
continued with the same duration and frequency however, the therapist(s) supported the child in 
performing the ‘MOVE activities in the child’s daily environment. Throughout the study period, 
the DSP registered the length of each ‘MOVE activity’ in minutes. 
 

Analysis 
In order to analyse the PROM data, at each measurement, the scores of the left and right sides of 
the body were added up to produce one final score which could serve as a standard for the total 
PROM. To make the distinctions between the various parts of these PROM visible, a principle 
component analyses with varimax rotation (Stevens, 2002) was conducted with the data of the first 
measurement of 52 children with PMD. The variables depend on three factors, all of which have 
´Eigenvalues´ greater than one, which accounts for 84.2% of the total variance. The shoulder and 
elbow variants cluster on one factor together, whereas the knee and the ankle each cluster on one 
factor (table 1). In the analysis of the various parts of the total PROM, the final scores were 
determined in analogy with these three factors.  
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Table 1 Results of the principal component analysis with  
varimax rotation of the variables of the PROM  

n=52 Factor 1 Factor 2 Factor 3 
Left shoulder ante flexion  
Right shoulder ante flexion 

.855 

.698 
  

Left elbow extension   
Right elbow extension 

.903 

.874 
  

Left knee extension 
Right knee extension 

 .905 
.942 

 

Left ankle dorsi flexion 
Right ankle dorsi flexion 

  .938 
.934 

 
For the analysis of the active motor function data, at each measurement, the scores of the five 
questions were added up. A principal component analysis with use of the data from the first 
measurement of 52 children with PMD, showed that all questions depend on one factor with an 
´Eigenvalue´ greater than one, which accounts for 76.3 % of the total variance. Table 2 shows the 
results of the factor analysis of the active motor function. 
 
Table 2 Results of the principal component analysis of the  

separate components of the active motor function  
n=52 Factor 1 
Lifting up the head .874 
Stretching the torso .823 
Stretching the hips .908 
Stretching the knees in seated position .859 
Stretching the knees in standing position .902 
 
The data of the 20 children of the experimental group were analysed by means of the general linear 
model for repeated measurements. The first test was to decide whether a significant change had 
taken place throughout the four measurements. When such a change was detected, it was 
determined which measurements differed significantly, the mean score on the moment of 
measurement being compared to the mean score of the moment of the previous measurement. A 
two- tailed test was used with an alpha level of  .05. Mean differences can be standardized to 
quantify an intervention’s effect in units of standard deviation. This allows comparison of the 
different outcomes of one intervention, independent of the measuring units. The resulting 
statistical measure is known as effect size index (ES) (Middel et al. 2001). The ES was calculated 
in cases where significant changes were detected. Corrections were made for the correlation 
between the combined observations (Middel et al. 2001). An ES <. 20 is judged as ‘trivial’, an ES 
≥ .20 < .50 as ‘small’, an ES ≥ .50 < .80 as ‘moderate’ and an ES ≥ .80 is judged as ‘large’ (Cohen 
1977; Middel et al. 2001).  
 

Results  

Joint motion 
Table 3 shows the mean scores and standard deviation of the PROM for the four measurements. A 
high score signifies an increase of the PROM. Table 3 also shows the difference scores between 
the measurements and the F-values, degrees of freedom and p-values of the tests, which were 
conducted.  
The PROM changes significantly throughout the four measurements. The ES, which was 
calculated for the difference between O2 and O4, amounts to .54. The PROM shows an increase 
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between O1 and O2 and between O2 and O3. These increases, however, are not significant. The 
PROM significantly decreases between O3 and O4 (see figure 1).  
When looking at the separate components of the PROM, the joint motion of the shoulder and 
elbow did not significant change throughout the measurements. The knee and ankle PROMs both 
show a significant change over the course of time (ES = 1.05, ES = .69 respectively). For both 
variables, the joint motion increases, although not significantly, between O1 and O2 and between 
O2 and O3. The knee PROM as well as the ankle PROM significantly decreases between O3 and 
O4.  
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Figure 1 Graphic representation of the mean values of PROM  
throughout the four measurements (O1, O2, O3 and O4) 

Active motor function 
Table 3 presents the mean scores and standard deviations of the active motor function in the four 
measurements. The higher the score, the better the function. This table also describes the 
difference scores between the measurements and the results of the effect measurements. 
  The active motor function shows a significant change throughout the four measurements. 
The function decreases between O1 and O2 and increases between O2 and O3 and between O3 
and O4 (see figure 2). The changes between each successive measurement are not significant. 
Looking at the changes between O2 and O4, however, a significant increase in active motor 
function can be seen (ES=.99).  
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Figure 2 Graphic representation of the mean values of  the active motor  
function throughout the four measurements (O1, O2, O3 and O4) 

Discussion 
The research question was whether the movement-oriented activities of the MOVE curriculum 
result in an increase in passive joint motion and active motor function in children with PMD. An 
increase in joint motion and active motor function is seen, by the developers of MOVE, as a 
prerequisite for improving functional skills such as eating and drinking, communication and play 
which enhance participation of the child (Bidabe & Lollar 1995).  
Results showed a significant change between three and nine months after the implementation of 
the MOVE curriculum in passive joint motion. This change however, turned out to take a direction 
opposite to what was expected. Also, the changes in the different components of the PROMs did 
not take the intended direction either. Various explanations for these unexpected results have been 
examined within this study. The results cannot be explained by means of the influence of outliers. 
Two children were considered as outliers for the total PROM, the shoulder and elbow PROM and 
the knee PROM. Three children were considered as outliers for the ankle PROM. They all scored 
1.5 to 3 quartiles under the 25th percentile (de Vocht 2000). However, analysis without these 
children yielded the same results. Analyses on individual levels by means of inspecting the courses 
of the individual curves did not yield any explanations for the results either. Two curves run 
according to the expected ‘theoretical’ curves for the total PROM, shoulder and elbow PROM and 
knee PROM. Three curves for the ankle PROM run according to the theoretical expectations. The 
degree of MOVE intervention did not explain the change in the PROM either. The total duration 
of the MOVE activities between O2 and O3 and between O3 and O4 was calculated in order to 
analyse this. Regression analysis was used to determine whether there was a causal relationship 
between the total PROM in O3 and the duration of activities between O2 and O3, and between the 
PROM in O4 and the duration of activities between O3 and O4, as well as between O2 and O4. 
Results show that there is no statistical causal relation between the PROM in measurements three 
and four and the duration of the MOVE activities (p>.05). Various researchers indicate that there 
is a large variability in joint motion measurements, particularly for spastic children (Harris, Smit & 
Krukowski 1985; Stuberg, Fuchs & Miedaner 1988; McDowell et al. 2000). Indeed, nine of the 20 
children in the experimental group have a motor disability involving spasticity. This variability 
could provide a partial explanation although the reliability study, conducted in the current study 
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yielded positive results. Furthermore, the variability does not explain the remarkable course of the 
PROM after the third measurement.  
Active motor function increased significantly within nine months after the implementation of the 
MOVE curriculum. This can be said to be a large clinical relevant effect (Cohen 1977). There are, 
however, no significant changes between the successive measurements. The lack of statistical 
power to indicate the effect could be an explanation for this fact (Ottenbacher & Maas 1999).  
 The results of the current study can hardly be related to earlier studies since virtually no 
research has yet been done into the effects of physical activity on joint motion and active muscle 
function in children with profound multiple disabilities. Although, the results of the current study 
are consistent with those of studies with participants with less severe or no disabilities. 
Sommerfeld and co-workers (1981) investigated the effects of physical therapy on the joint 
mobility in subjects with severe intellectual impairments and cerebral palsy and also did not find 
significant changes in joint mobility (Sommerfeld et al, 1981). Research conducted by Van den 
Berg-Emons (et al, 1998) and Salminen (et al 1993) suggest both a positive relationship between 
physical activity and muscle strength. One should share in mind that these studies focussed at 
children with cerebral palsy (van den Berg-Emons et al, 1998) and healthy children (Salminen, et 
al 1993) instead of children with profound disabilities. Lancioni and O’Reilly (1998) presented an 
overview of the effects of physical activity on physical fitness in people with intellectual 
disabilities and this review generally yields positive results. Within the reviewed studies, however, 
activities such as jogging and fitness activities are described which suggest that the studies did not 
focus particularly at individuals with PMD but with less severe (motor) disabilities.  
 
The results of the current study do not completely support the claims of Bidabe and Lollar (1995). 
The MOVE curriculum is supposed to have a positive effect at anatomic physiological structures 
and functions in order to facilitate functional skills and participation of the child as well. The 
positive effects of the MOVE activities on joint motion are not supported by the current research. 
Effects of the movement activities on active motor function seems to occur when the activities are 
carried out for a longer period of time. Probably, the established results are caused by a lack of 
functionality or purposefulness of the offered activities. However, no analysis was made of the 
type of MOVE activities offered to the children nor into the relationship between the offered 
activities and the formulated goals. Furthermore, the relation between the implementation of the 
activities and the abilities of the children was not subject of the study but could be one of the 
factors that caused the lack of results. In addition, we should ask ourselves to what extent changes 
in the anatomic-physiological domain help towards the acquisition of functional skills such as 
communication and interaction. In general, improvements on a level of impairment do not always 
lead to improvements on a skills level (Haley 1992; Rothstein 1994) and furthermore, 
improvements on a skill level do not always lead to improvement in participation, independence 
and ‘control of life’. Further research must be established to analyse if (part of) the theoretical 
basis or the way the MOVE curriculum is organised must be refined or that the implementation of 
the curriculum in practice failed.  
In general, there is a critical need for demonstrable evidence to support the effectiveness of 
interventions, especially when children with PMD are concerned. Because of their profound 
disabilities, these children are extensively dependent on the activities offered by their DSP. These 
DSP can only make the correct substantive choices in supporting these children when the effects 
and criticality of specific components of the interventions available for children with PMD are 
known. The current study contributes to the understanding and development of interventions, 
especially the MOVE curriculum, for children with PMD.  
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Abstract  
Objective To determine the effect of functional movement activities within the MOVE 

(Mobility Opportunities Via Education) curriculum on the independence of 
children with profound intellectual and multiple disabilities (PIMD).  

Subjects  44 children with PIMD. 
Setting   Centres for special education (CSE). 
Design A quasi-experimental pretest-posttest with control-group design.   
Intervention The children in the control group (n=12) were supported by the regular 

programme at the CSE. The children within the experimental group (n=32) were 
additionally supported by the MOVE curriculum. 

Method   Both group comparisons and individual analyses were conducted. 
Results The level of independence of the experimental group increased significantly in 

performing movement skills; the control group did not increase significantly. At 
an individual level, 20 children (63%) of the experimental group improved in 
comparison with the control group, in which 4 children (33%) improved. 

Conclusion Results showed that the children receiving functionally focused activities achieved 
the greatest improvements in independence when performing movement activities. 
For children with PIMD, even a slight improvement in this independence can have 
enormous impact on participation and control over their own existence. 

 
 
Keywords Profound Intellectual and Multiple Disabilities; functional movement activities;  

Mobility Opportunities Via Education (MOVE) 
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Introduction   
Children with profound intellectual and multiple disabilities (PIMD) have a wide variety of severe 
and profound disabilities that are related to each other in a range of complex ways. The extent and 
nature of these disabilities means that these children are heavily dependent on their direct support 
persons (DSP), i.e. parents, teachers and support staff, for all aspects of their daily existence.1 
Despite their disabilities and the high degree of dependency of these children, it is nevertheless 
assumed that it is possible to influence their independence in certain fields to a certain degree. 
Independence for this specific group of children means providing them with the opportunity to 
exercise more control over their own existence, over their environment and over the things that 
happen to each individual child. For example, by providing a child with more ways to 
communicate through a mechanical means of communication will enable that child to better 
indicate whether or not he or she wants to participate in an activity.  This can be achieved by 
training an arm or hand to function in such a way that the child can operate the means of 
communication, thus promoting the child’s participation. These changes towards the teaching of 
functions and skills supposed to lead to changes in the policy and actions of DSP in practice and 
thus to improved participation of the children.2 Consequently, the interventions offered to children 
with PIMD must focus on and be evaluated in terms of functional outcome and independence. 
Indeed, current practice for this special group of children is increasingly focusing on an 
individual’s full potential and on means of enhancing this so that they can function as 
independently as possible. 
The starting points of the American curriculum ‘Mobility Opportunities Via Education’ (MOVE)3 
appear to fit in well with current developments in how children with PIMD are being supported. 
This curriculum aims to enhance the independence and participation of the child by training 
functional movement skills. Enabling a child to move independently, whether or not with the help 
of apparatus, means that the child can choose where it wants to go, thus enhancing participation 
and independence in the sense of ‘more control over the own life’. What is unusual about MOVE 
is the idea that  children with PIMD, just like children with no disabilities, can and must be 
activated, and that the children can thus benefit from the positive effects generated. The idea that 
independence and participation can be influenced by the motor system is supported by recent 
research that reveals that people with PIMD are able to master skills and, for example, to 
communicate and to move by means of a range of technical devices.4-6 In addition, MOVE starts 
with the skills a child already has and the training is integrated into the daily routine where the 
child is supported by all the DSP. These starting points contradict interventions that mainly 
emphasize a child’s limitations and focus on the recovery of function for a child with PIMD.7 In 
this ‘medical model’, the therapy services provided are separated from educational goals and 
treatment is theoretically based on a developmental model in which the therapist attempts to 
correct deficits and remediate underlying processes of movement to promote normalization.8 The 
shift in services towards a model of ‘support’ or educational viewpoint, as with the MOVE 
curriculum, results in the integration of therapy and educational services and emphasizes 
functional outcomes.7,8 We assume that the independence in performing movement skills in 
children with PIMD supported by a functionally focused curriculum increases in contrast to 
children with PIMD supported with a curriculum based on the ‘traditional medical model’. 
In spite of extensive implementation of the MOVE curriculum in a large number of schools for 
special education, rehabilitation facilities and centres for individuals with disabilities across the 
USA as well as throughout Asia and Europe,8 little research has been conducted into the 
effectiveness of the MOVE curriculum especially where children with PIMD are concerned. 
Although the studies that have been conducted yield some clear positive results,8-10 they do have 
significant shortcomings, including small sample size, relatively short intervention phases and the 
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lack of control groups. In addition, the studies focus on individuals who are mildly or severely 
disabled. Information on the effectiveness of the MOVE curriculum derived from these research 
projects cannot therefore be generalized to a group of children with profound intellectual and 
multiple disabilities.  
Because of its interesting starting points and expected positive effects, the MOVE curriculum has 
been implemented in centres for special education (CSE) and institutions for individuals with 
intellectual disabilities across the Netherlands. In a previous research project, we examined the 
effectiveness of the MOVE curriculum for children with PIMD from different perspectives. In 
particular, we used a research design that involved groups of children rather than analyses of 
single cases. This research only partly supported the assumption that MOVE has a positive effect 
on the anatomical-physiological domain in children with PIMD.11 It is unclear whether the 
functionally focused activities also result in positive effects on the motor domain in children with 
PIMD. Therefore, the current study asked the following question: does independence in 
performing movement skills in children with PIMD improve as a result of the functional 
movement activities of the MOVE curriculum. 
 

Method 

Participants  
A total of 44 children (23 boys and 21 girls) aged between 2 and 16 years (mean: 9.3; SD: 3.8) 
participated in this study. All participants are children with PIMD.1 The children have an estimated 
intelligence quotient of 25 points or less, are nonambulant and either cannot use their arms and 
hands or only to a limited extent. Besides the profound intellectual and severe or profound motor 
disabilities, these children also suffer from additional problems, such as sensory disorders, seizure 
disorders and medical problems such as reflux, recurrent respiratory infections, etc. The children 
live at home and attend a CSE during the day.  
 The participants were recruited from seven CSEs throughout the Netherlands. Before the 
study started, five of these CSE were planning to implement the MOVE curriculum as part of their 
services. Children who met the following criteria were selected from these CSEs to serve as the 
experimental group: 1. diagnosed as PIMD,1 and 2. eligible to participate in the MOVE 
curriculum.3 In total, the experimental group consisted of 32 children with PIMD (17 girls, 15 
boys; mean age 8.8 years). Children diagnosed as PIMD were selected to serve as the control 
group from the two CSEs where the MOVE curriculum was not part of the regular services. This 
control group consisted of 12 children with PIMD (4 girls, 8 boys; mean age 10.6 years). The two 
research groups were clinically comparable in terms of the functions and/or skills the children 
already had. However, due to the variety and combination and type of disabilities, each child has 
his own functions and limitations. This makes the group of children with PIMD a heterogeneous 
one. The setting, the CSE, was comparable for both research groups.12 Written informed consent 
was obtained from the parents for all selected children to participate in the study. 
 

Design 
A quasi experimental pretest-posttest with control group design was used. In the experimental and 
control group, the independence in performing movement skills was measured twice with a 12-
month interval between the measurements. In the experimental group, independence when 
performing movement skills was measured before the implementation of the MOVE intervention 
and 12 months after the implementation of MOVE. In the control group, independence when 
performing movement skills was measured twice with a 12-month interval.  
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Instrument 
The amount of independence when performing movement skills was determined by the ‘Top 
Down Motor Milestone Test’ (TDMMT)3,13 (see for further details www.move-international.org). 
The TDMMT consists of 16 movement skills derived from the skills sitting, standing and walking, 
organized into 16 categories. Each movement skill consists of several items or motor milestones.9 
Mastering the motor milestones corresponds with a level of ‘independent mobility’. The amount of 
independent mobility is expressed by four levels (grad level, level I, level II and level III).3 Recent 
research showed that each of the 16 movement skills (categories) consists of items that form a 
unidimensional hierarchical scale. The movement skills can be explained by a single underlying 
factor that expresses the amount of independence in performing movement skills. The inter-rater 
reliability as well as the test-retest reliability of the TDMMT is satisfactory.9,13 
 

Procedure 
In the experimental situation, the MOVE curriculum was implemented at the CSE by means of a 
structured protocol. All DSP were trained by an internationally qualified MOVE trainer. During 
implementation of the MOVE curriculum, the TDMMT was scored by a team consisting of the 
child’s DSP. When it was not certain whether a child could master a particular item, the child’s 
therapist double-checked it. Twelve months after the MOVE activities started, the TDMMT was 
scored again by the same team. In the control group, the TDMMT was scored identically twice 
with a 12-month interval. 
 

Intervention 
The children in the control group received the regular educational program carried out at the CSE. 
This programme consists of various learning and play activities that take place in a group context. 
In addition, the children received individual therapies such as physical therapy.12 All but one of the 
children in the control group received physical therapy twice a week. The treatment approach 
provided tended to be specifically based on a developmental model e.g. Neurodevelopment 
Treatment (NDT) and Vojta. The activities were supported by a physical therapist and primarily 
performed in a therapy room during special therapy hours. Each session took 30 minutes. The 
therapy aims were described in general terms such as ‘prevent or reduce contractures and 
deformities’, ‘normalization of tonus and or relaxation’, ‘increase or maintain skills such as 
walking a few steps or maintaining a sitting position’, ‘facilitate symmetry’, ‘normalization of  
sensory stimuli processing’ and ‘to offer different positions’. 
The MOVE curriculum for the children in the experimental group was added to the regular 
program at the CSE and implemented by an internationally recognized MOVE trainer by means of 
a protocol. Goals were set for each child in close consultation with the DSP. Existing therapy goals 
were integrated into the MOVE goals. The MOVE goals were formulated in concrete terms and 
were concerned with increasing functional or movement skills such as ‘Kevin can move 
independently with the help of a gait trainer, both inside and outside’ and ‘social functioning’ such 
as communication, interaction with contemporaries and playing. For example, ‘Within a year, 
Emma was able to pull herself up into a standing position to see what was on a low table, and with 
support for torso and lower arms is able to stand for three minutes so that she can play a game’. 
For each goal, decisions were made concerning the type, frequency and duration of the MOVE 
activities to be performed in order to reach this goal. All activities focussed on sitting down/being 
seated, standing up/standing or walking. Only those skills that the child could use immediately in 
his natural environment were trained. The ‘MOVE activities’ were integrated into the daily routine 
of the child and supported by all the child’s DSP. During each activity, the children were 
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encouraged to be as active as possible and to function at their highest potential. For instance, when 
a child arrives at the CSE, the DSP supports the child when walking (with or without a walking 
aid) and gives only the support the child needs. Or during play activities the child sits in a special 
MOVE chair with only the support he needs while playing. In addition, therapy sessions continued 
with the same duration and frequency; however, the therapist(s) now continued to support the 
child when performing the MOVE activities in the child’s daily environment.  
 

Analysis 
The analysis of the TDMMT scores has taken the adaptations suggested by Van der Putten and 
colleagues into account.13 This has resulted in a changed order for some items within the TDMMT 
categories, and an adapted organization of the items within the four levels. The TDMMT scores 
have been determined as follows. First, for each of the 16 movement skills it was determined 
which ‘motor milestone’ (item) was scored positively. Second, this ‘motor milestone’ was related 
to the corresponding level of independence whereby ‘level III’ corresponds to a score of ‘1’ and 
‘grad level’ with a score of ‘4’. A score of ‘0’ was given if the child did not master one of the 
items of the movement skills. Finally, a composite score was calculated from the 16 level scores. 
Theoretically, this score can range between 0 (none of the items were scored positively) and 64 
(the highest level was scored within every category). This final score expresses the level of 
independence in performing movement skills.13 A higher score thus expresses a greater 
independence.  
Two kinds of analyses were conducted: group comparisons and individual analysis. In the group 
analysis, a Mann-Whitney test was used to determine a significant difference in independence 
when performing movement skills between both groups at the first measurement. A Wilcoxon 
signed ranks test was used for both groups to determine whether the independence had changed 
significantly between the measurements. Effect was said to be significant if the probability level of 
a type I error was .05 or less. Mean differences were standardized to quantify an intervention’s 
effect in units of standard deviation, and thus allow comparison of the different outcomes of a 
intervention, independently of the measuring units. The resulting statistical measure is called the 
effect size index (ES).14 The ES was calculated in cases where significant changes were detected. 
Corrections were made for the correlation between the combined observations.14 An ES <. 20 was 
judged as ‘trivial’, an ES ≥ .20 < .50 as ‘small’, an ES ≥ .50 < .80 as ‘moderate’, and an ES ≥ .80 
as ‘large’.14,15 

Because of the heterogeneity and small size of both groups, individual analyses were also 
performed. The individual changes from pretest to post-test were examined for each child.  
 

Results 

Group comparison 
Table 1 presents the level of independence in performing movement skills at the first and second 
measurements (mean and standard deviation (SD)) for the experimental and the control group. A 
higher score expresses more independent functioning.  
 

52  Moving towards independence? 



 

Table 1 Level of independence when performing movement skills at the two measurements for 
the experimental and the control group 

 Measurement 
 1 2 
 
Group 

Min Max mean SD Min Max 
 

Mean SD 

Experimental   
n=32 

8.0 50.0 19.7 13.5 8.0 54.0 22.8 14.5 

Control  
n=12 

8.0 58.0 20.2 16.3 8.0 59.0 22.3 19.2 

Min: minimum 
Max: maximum 
SD: standard deviation 
 
At the pretest, the level of independence of the experimental group was slightly below the level of 
independence of the control group. This difference between the two groups was not statistically 
significant (Z=-.29, p=.77). In the experimental group, the level of independence in performing 
movement skills increased after twelve months MOVE intervention (Z= -3.48, p=.001). This effect 
can be called ‘moderate’ (ES=.69). In the control group, the level of independence when 
performing movement skills also increased but this change was not statistically significant (Z=-
.93, p=.351). In both groups, additional analyses were conducted into the effects of extreme scores. 
In both groups, the independence when performing movement skills  increased unexpected highly 
for two children. Analysis omitting these children yielded the same results. Figure 1 illustrates the 
level of independence when performing movement skills for both groups. 
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Figure 1 Level of independence when performing movement skills  
for the experimental and the control group at both measurements 

 

Individual analysis 
Figure 2 shows the difference in the TDMMT scores between the pretest and the posttest for the 
experimental group. Each column gives the difference score for one child. An increase in the level 
of independence when performing movement skills is presented as a bar above the x-axis, a 
decrease appears as a bar underneath this axis. Figure 3 presents the same information for the 
children in the control group.  
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In the experimental group, the level of independence when performing movement skills increased 
for 20 children (63%). In the control group, the level of independence when performing movement 
skills increased for four children (33%). Furthermore, the independence of four (13%) children 
involved in the MOVE curriculum decreased in contrast with the children in the control group. In 
the control group, the independence when performing movement skills decreased for three 
children (25%). In the experimental and control groups, respectively eight (25%) and five (42%) 
children did not change their level of independence.  
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Figure 2 Individual scores of the children in the experimental group 
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Figure 3 Individual scores of the children in the control group 
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Discussion 
The objective of this study was to examine the effects of a functionally focussed curriculum 
(MOVE) on the independence when performing movement skills of children with PIMD. The 
assumption that independence increases significantly in a group of children with PIMD supported 
by a functionally focused curriculum is confirmed. This change can be interpreted as a relevant 
clinical outcome with a moderate effect size.15 The level of independence when performing 
movement skills of children with PIMD who were supported by a regular program at the CSE did 
not change significantly over time. In addition to positive effects at group level, the movement 
activities within MOVE have also resulted in positive results on an individual level. Over half of 
the children supported by the functional curriculum improved their independence when performing 
movement skills during the 12-month experiment. 
 Within the research, the children were not divided over the two research groups at random, 
which could threaten the internal validity. However, both groups were clinically comparable in 
terms of their functions, the ability to perform activities and in terms of participation and 
independence. Any differences there were between the two groups were assumed not to have any 
significant influence on the results. After all, heterogeneity in terms of functions and skills is 
characteristic of a group of children with PIMD.1 Furthermore, the participants may be considered 
to be representative of the total group of approximately 1350 children with PIMD who attend a 
CSE. The CSE are also comparable with respect to group size, educational level of staff and 
educational programs.12 The setting for the research is also comparable with settings in other 
countries where MOVE is employed, such as the USA, the UK and Germany.8-10,16 However, the 
current study provides no insight into how far the results can also be generalized to individuals 
with less profound disabilities or in settings such as residential facilities or community homes for 
individuals with intellectual disabilities. With regard to age, the children in the control group were 
on average slightly older than the children in the experimental group. This is a possible selection 
bias, and the difference found between the two groups may be explained by the fact that younger 
children can ‘develop’ more than older ones. However, the age difference between the two groups 
is not statistically significant. Another threat to the internal validity may be in the area of 
instrumentation.17 Both groups of children had average scores on the TDMMT that were very low; 
the average in the pretest was about 20 points for both groups and the median within both groups 
was 13 points. More detailed analyses revealed that of those children who scored under the 50th 
percentile at the first measurement, those who followed the MOVE curriculum increased their 
independence when performing movement skills whereas those who were in the control group 
decreased. This difference is not present in children who scored above the 50th percentile. 
Although these results need to be interpreted with care due to the small size of the research groups, 
they do offer valuable starting points for both practical and academic research.  
 The results of the current study show that the children within the MOVE group increased 
their independence when performing movement skills more than a group of children following a 
regular programme. However, this does not yet provide insight into precisely which part of the 
MOVE curriculum is the most effective (‘critical component’).8 The MOVE group may be 
undergoing more intensive training than the control group, which may play a role in the results. 
Thus far, however, it is still unclear whether intensity is a parameter for the effect to be 
achieved.18-20 The differences in type of activity, ‘functional’ versus ‘non-functional’, between the 
two research groups may be the cause of the results. Research by Ketelaar21 has shown that 
children with CP who follow a functional curriculum show more advances in the acquisition of 
functional skills than children who follow a traditional curriculum. Elkins9 has also found an effect 
from functional activities in the form of the MOVE curriculum when compared with a traditional 
programme for children with severe multiple disabilities.  
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Within the current study, the children who were supported by the ‘functional’ MOVE curriculum 
improved more than children who were supported by the regular programme and regular 
physiotherapy. That the demonstrated difference between the two groups is small. Current 
physiotherapy already concentrates more on achieving ‘functional’ effects than in the time when 
the MOVE curriculum was developed. Finally, ‘specific measurable goals’ were established 
within the experimental group in consultation with the DSP of the child. This focus in the sense of 
how goals are formulated is regarded as an important parameter when acquiring skills or 
movement skills.19 This is different from drawing up more ‘generalized aims’, which happened 
within the control group. Further research into aspects such as intensity, kind of activity and focus 
as well as the possible discrepancy between the planned and performed activities should provide 
more insight into precisely which part of MOVE is ‘the most effective’. This will then provide 
starting points for further developing the curriculum and the way that MOVE should be 
implemented within the care process for children with PIMD. In addition, follow-up research with 
larger groups of children should reveal the role played by age and level of independence or the 
level of disability and/or abilities of the children when acquiring independence when performing 
movement skills. The results of this research suggest, for example, that it is mainly the children 
who scored very low at the start of the study, who benefit the most from a functional curriculum. If 
this can be confirmed, it would have practical consequences on which children, and possibly at 
which ages, MOVE can best be implemented in the support of these children.  
 The results of this study provide insight into the effects of a functional movement 
curriculum when compared with a regular programme offered to children with PIMD who attend a 
CSE. The general conclusion is that a functional movement curriculum such as MOVE may 
possibly have added value for children with PIMD in acquiring independence when performing 
movement skills and that a curriculum such as MOVE could form part of the total package of 
activities and interventions within a CSE. This has clear implications for practice with regard to 
both the content and organizational aspects of care for children with PIMD. In concrete terms, this 
means the possible integration of functional activities within the entire day programme, performed 
by all the child’s DSP and directed towards specific measurable goals set within a 
multidisciplinary framework. Despite the apparently limited possibilities of this group of children, 
the interventions offered should be directed towards increasing the independence of the child, 
although this may appear minimal. For example, by enabling a child to move small distances 
himself with only the support of a walking frame gives him a great deal of say over where, when 
and with whom he wants to be, and whether he wants to participate in a group activity. Thus a 
limited increase in independence, possibly achieved through a programme such as MOVE, has a 
great effect on a child when directed towards the acquisition of autonomy and control over his own 
life.  
 

Clinical messages 
• Children with PIMD, despite their limited possibilities, can increase their independence 

when performing movement activities. 
• Small improvements in their independence can have large effects on the life of children 

with PIMD.  
• A functional curriculum such as MOVE should form part of the total care package for 

children with PIMD.  
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Abstract  
The movement-oriented curriculum ‘Mobility Opportunities Via Education’(MOVE) is one of the 
few curricula whose starting point is the abilities of children with profound intellectual and 
multiple disabilities (PIMD). One of the specific characteristics of MOVE is the reduction of 
support when performing movement skills. Thus far, little research has been conducted into 
MOVE, certainly with regard to the reduction of support. The primary question in the current 
research was whether support for movement skills can be systematically reduced for children with 
PIMD following the MOVE curriculum. In total, 32 children with PIMD participated. The support 
needed for sitting, standing and walking skills is determined by means of a scoring system. 
Analyses of the dimensionality of this scoring  instrument was performed before the start of the 
study. Over a period of 12 months, the support after implementation of MOVE was measured 
seven times. The results showed that the average amount of support when sitting, standing and 
walking decreased significantly during the intervention period. Another factor affecting these 
results appears to be the age of the child. Positive effects were not only observed at group level but 
also on an individual level. It is thus possible to conclude that children with PIMD, despite their 
physical limitations, and can profit from movement-oriented activities. Reduction in support may 
lead to an increase in the independence of the child. 
 
 
Keywords Intellectual disability, Movement-oriented activities, Profound multiple 

disabilities, prompt reduction, movement skills 
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Introduction 
There are various types of interventions available for supporting children with profound 
intellectual and multiple disabilities (PIMD) (Nakken et al.,1998). However, for the majority of 
these interventions it has not yet been shown whether or how the effects can be or are achieved. 
Insight into the effectiveness of the interventions available for children with PIMD is crucial so 
that the correct support can be provided at the right moment with the right choice from the total 
care package available for this group. In addition, insight into how an intervention works also 
helps both the further development of the intervention and the way in which it must be realized 
and implemented in practice. Alongside research directed towards the external legitimation of the 
effects of interventions, academic research can also contribute to fundamental knowledge about 
children with PIMD as a group, knowledge that is currently very limited. Given the profound 
intellectual and often profound or severe motor disabilities, it is often assumed that this group of 
children has hardly any ability to master skills. This leads to the danger that ‘direct support 
persons’(DSP) such as parents, therapists and teachers offer these children few opportunities to 
train skills. Recent research, however, has demonstrated that despite their disabilities, these 
children are able to master adaptive skills (Lancioni et al., 2004; Saunders et al., 2004; Saunders et 
al., 2001) and are also able to develop in the field of movement skills (Barnes and Whinnery, 
2002; van der Putten et al., in press). Despite the apparently limited abilities of children with 
PIMD, there are programmes and curricula whose starting point is emphatically the abilities of 
these children. One example is the movement-oriented curriculum ‘Mobility Opportunities Via 
Education”(MOVE) (Bidabe and Lollar, 1995). This curriculum was developed by Bidabe and 
Lollar in 1995 and is currently implemented in various countries in Asia, Europe and America 
within care for children and adults with (severe)  multiple disabilities (Barnes and Whinnery, 
2002; Elkins, 1994; Schomerus, 1996). The developers of the curriculum assume that nearly 
everyone can sit, stand and walk if given enough physical assistance and can improve these skills 
if they are taught and practiced in a systematic fashion (Burton and Miller, 1998). In the MOVE 
curriculum, a child is given only as much help as he/she needs to accomplish a task. Despite their 
motor disabilities, the children are stimulated to be as physically active as possible, even if they 
need support. In their research, for example, Barnes and Whinnery (2002) describe how a child 
who is not able to move independently without mechanical support can cover reasonable distances 
with the support of an aid and participate in activities.  
The curriculum works from the top down: the starting point is the provision of the maximum 
amount of support the child needs to perform a certain skill. This support is then systematically 
reduced so that the child becomes more independent and less dependent on his or her environment. 
The reduction of support, so called prompts, is thus a specific characteristic of the MOVE 
curriculum.  
Thus the MOVE curriculum looks at children with PIMD in a completely different way to many 
other interventions. The starting point with MOVE is to use all the abilities of these children, no 
matter how disabled they may sometimes appear to be. It does not look at what a child cannot do 
(for example sit independently) but at what that child could do in the future (sit independently). 
Independently sitting is then practiced, starting with maximum support and working down to 
sitting independently with as little support as possible. Thus the curriculum is directed not so much 
towards the qualitative aspects of (movement) skills, such as sitting correctly, but towards 
quantitative aspects – how can this child be enabled to sit. The amount of support is measured 
within the MOVE curriculum with an instrument, the Prompt Reduction Plan (PRP) (Bidabe and 
Lollar, 1995). 
Thus far there has been little research into the MOVE curriculum. Those studies which have been 
conducted have significant shortcomings, such as relatively short intervention periods, small 
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research groups and designs without control groups. Further, the studies have tended to 
concentrate on persons with mild or severe disabilities and not on children with profound multiple 
disabilities (Barnes and Whinnery, 2002; Bidabe and Lollar, 1995; Elkins, 1994; Schomerus, 
1996). In addition, none of the studies have concentrated on the reduction of support, something 
that is one of the critical components of the MOVE curriculum. Thus it continues to be unclear 
whether a reduction in support as applied within the MOVE curriculum is possible for the group of 
children with PIMD, or how the eventual reduction is implemented.  
This research has examined these aspects, and has also investigated whether the age of the child 
influences the reduction in support. MOVE was originally developed for children of seven years of 
age and older. Bidabe and Lollar (1995) assumed that the support for this group in particular fell 
short of ideal because it was assumed, mainly by the DSP, that children older than seven years did 
not develop any more and had few abilities to master skills. The developers of MOVE assumed 
that children younger than seven years would develop with or without training. However, it was 
also generally assumed that training should start at a very young age, and thus the target group for 
MOVE was expanded and the curriculum also concentrated on young children without there being 
any straightforward academic proof for this assumption. Research by Elkins (1994) showed a 
limited effect of age on the acquisition of the movement skills sitting, standing and walking in 
children with multiple disabilities. In order to clarify the effect of age on the reduction of support, 
the current research has differentiated between young children (younger than seven years) and 
older children (seven years of age and older).  
Preceding the effects study, research was conducted into the ‘dimensionality’ of the ‘level of 
support’. The level of support was measured using the PRP, an instrument developed within the 
MOVE curriculum. However, it is unclear whether this instrument and its various parts is 
measuring a single underlying trait or several.      
 

Method 

Participants 
A group of 52 children with PIMD participated in this study. The data from the initial 
measurement of these children were used in a principal component analyse for the analysis into the 
dimensionality of the ‘level of support’. Twenty children in this group could not be included in the 
effect measurements due to the absence of information from actual practice or because the periods 
between their measurements conflicted with the research design as described below.   
In total, 32 children (17 girls, 15 boys) with PIMD participated in this effect study (mean age 8.8, 
SD 3.7 years). All participating children have profound intellectual and severe or profound motor 
disabilities (Nakken and Vlaskamp, 2002). The children have an estimated IQ equal or below 20 to 
25 points. All of the children are non-ambulant and require extensive support to accomplish daily 
living tasks. In addition to their profound intellectual and severe or profound motor disabilities, 
these children also suffer from additional problems such as sensory disorders, seizure disorders 
and medical problems such as reflux, recurrent respiratory infections, etc (Hogg and Sebba, 1986). 
The children live at home and attend a centre for special education (CSE) during the day.  
The participating children were recruited from five CSEs throughout the Netherlands. Before the 
study started, these CSEs were planning to implement the MOVE curriculum as part of their 
services. Children who met the following criteria were selected to participate in the current study: 
1. diagnosed as PIMD (Nakken and Vlaskamp, 2002) and 2. eligible to participate in the MOVE 
curriculum (Bidabe and Lollar, 1995). Written informed consent was obtained for all children from 
the parents. The additional disorders recorded in the medical files of the children are presented in 
table 1.   
 

62  Moving towards independence? 



 

Table 1 Additional disorders of the participants 
Additional Disorders n 

Seizure disorders 
Visual disorders 
Auditory disorders  
Constipation 
Problems with food ingestion  
Chronic lung problems 
Behaviour problems 

21 
8 
2 
4 
6 
5 
4 

 

Design 
A longitudinal repeated measurement design was used in which the support when performing 
movement skills was measured seven times over a period of 12 months. The first measurement 
was carried out when the MOVE curriculum was implemented at the CSE. Every two months, the 
support was measured again.  
 

Instruments 

Amount of support for movement skills 
The amount of support when sitting, standing and walking was measured with the ‘Prompt 
Reduction Plan’ (PRP) (Bidabe and Lollar 1995). This assessment indicates ‘the amount and type 
of physical assistance the individual needs to perform the skill’ (Bidabe and Lollar, 1995). There is 
a PRP for sitting which consists of four items, and one for standing and walking which consists of 
six items. Tables 2 and 3 decribe the items in the various PRPs and their scores (Bidabe and 
Lollar, 1995). 
 
Table 2 PRP for sitting, description of the items and the scores (Bidabe and Lollar, 1995) 
Item Description Score 
A: Head control The number of directions of the head 

that need to be prompted in order to 
perform a task. 

Score 1 for back, front, chin tuck, right and left side. 
Score ‘5’ for use of a mechanical aid. 

B: Trunk control  The type of control needed in order to 
maintain a sitting position. 

No prompts:  0, back: 1, low: 2, high: 3, symmetry: 4,  
reclining: 5 

C: Hip control The number of prompts needed to 
keep the hips placed for sitting. 

Score 1 for flexion, retainer, symmetry, pull-in and 
separation prompts. 

D: Foot control The amount of control needed in 
order to keep the feet in place while 
sitting. 

No prompts: 0, floor: 1, back plate: 3, foot strap: 5 
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Table 3 PRP for standing and walking, description of the items and the scores  
(Bidabe and Lollar, 1995) 

Item Description Score 
A: Top down The height of the prompt at the trunk or hip 

level etc. 
No prompt: 0, below hips: 1, hip level: 2, trunk 
level: 3, shoulder level: 4, head level: 5   

B: Centre out  The distance of the prompt from the centre 
of the body. 

Below trunk or no prompts:  0, hand: 1, 
forearm: 2, elbow: 3, upper arm: 4, shoulder or 
trunk: 5 

C: Body segment 
control 

Count the segments of the body that need to 
be prompted for standing or walking. 

Score 1 for each segment needed to be 
prompted. 

D: Amount of prompt The amount of assistance needed to stand or 
walk. 

No assistance: 0, guidance: 1, balance: 3, 
support: 5 

E: Type of prompt If the person needs a mechanical or flexible 
prompt. 

No prompt: 0, flexible: 1, person’s hand(s): 3, 
mechanical: 5 

F: Prompt position  The placement of the prompt. No prompt: 0, beside: 1, in front: 3, behind: 5 
 
 
The data from 52 children with PIMD were used to conduct a principal component analysis 
(Stevens, 2002). Principal component analysis can be used to ‘determine empirically how many 
dimensions (underlying constructs) account for the most of the variance’ in the different PRPs 
(Stevens, 2002). The number of factors to be differentiated provides insight into the 
dimensionality of the ‘level of support when performing movement skills’. In other words, if the 
principal component analysis can be used to differentiate a single factor, this provides insight into 
whether the level of support when sitting can be perceived as a one-dimensional construct, or 
whether there are possibly several factors to be differentiated, for example the level of support for 
specific parts of the body. Due to the limited number of items, only those factors with an 
‘eigenvalue’ greater than or equal to 1 are differentiated (‘Kaiser criterion’) (Stevens, 2002). The 
results of the principal component analysis show that the items in the sitting PRP cluster on two 
factors which explain 87% of the total variation. Items A (head control), B (trunk control) and C 
(hip control) cluster on the first factor and item D (foot control) clusters on the second factor. 
Factor one described as the amount of support ‘close to’ the centre of the body (proximal) and 
factor two as the amount of support ‘further from the centre of the body’ (distal). With standing 
and walking, the items cluster on a single factor that explains 82% and 62% of the total variation 
respectively. These factors can be described as the amount of support while standing and the 
amount of support while walking. 
 

Procedure 
The MOVE curriculum was implemented at the CSEs by a internationally trained MOVE trainer 
(see for further details: www.move-international.org) with means of a structured protocol. One or 
more goals for the child were formulated during a meeting with the child’s DSP. For each goal, a 
PRP was filled in in close consultation with the child’s therapist and under the guidance of the 
international MOVE trainer. The formulated goals are predominantly formulated in concrete skills 
and the objectives deal with mobility skills, play, communication and self- care skills (van der 
Putten et al., 2004). If the content of the goal dealt with skills relating to sitting, the PRP for sitting 
was filled in. Of the goal concerned standing or walking skills, the relevant PRP for those skills 
was scored. Every two months, the child’s therapist filled in the amount of support on the PRP 
under the supervision of the MOVE trainer. 
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Intervention 
The MOVE curriculum was added to the regular program at the CSE. For each goal set, decisions 
were made concerning the type, frequency and duration of the MOVE activities to be performed in 
order to achieve this goal. All activities focussed on sitting down/being seated, standing 
up/standing or walking. Only those skills that the child could use immediately in his or her natural 
environment were trained. The ‘MOVE activities’ were integrated into the daily routine of the 
child and supported by all the child’s DSP. During each activity, the children were encouraged to 
be as active as possible and to function at their highest potential. For instance, when a child arrived 
at the CSE, the DSP supported the child when walking (with or without a walking aid) and gave 
only the support the child needed. Or during play activities the child sat in a special MOVE chair 
with only the support he or she needed while playing. In addition, therapy sessions continued with 
the same duration and frequency; however, the therapist(s) now continued to support the child 
when performing the MOVE activities in the child’s daily environment.  
 

Analysis  
For the entire group of children, it was determined per movement skill whether the support had 
changed over the seven  measurements. Sumscores were calculated in accordance to the results of 
the principal component analysis. To this end, the scores for the items A, B and C in the sitting 
PRP were added together. This sumscore can theoretically vary from ‘0’ (no support) to ‘15’ 
(maximum support). The scores for item D were analysed separately. With the PRP for standing 
and walking, the scores for the items A to F were added together. This sumscore can theoretically 
vary from a score of ‘0’ (no support) to ‘30’ (maximum support). A Friedman test was used to 
determine whether the support had changed over the seven measurements . Effect was said to be 
significant if the probability level of a type I error was .05 or less. With significant changes, the 
size of the effect related to the treatment was determined by calculating the effect size (ES), 
whereby the correlation between the first and the last measurement was corrected for (Middel and 
van Sonderen, 2001). An ES <.20 was judged to be ‘trivial’, an ES ≥ .20 < .50 as ‘small’, an ES ≥ 
.50 < .80 as ‘moderate’ and an ES ≥ .80  as ‘large’ (Cohen, 1977). In order to determine the degree 
to which age influenced the decrease in support, the research group was divided into a group of 
young children up to the age of seven years (n=14) and a group of children who were seven years 
of age and older (n=18). Because this created smaller groups, the analysis have  not been 
statistically tested but only graphically. Incidentally, no difference was made between the various 
items in the sitting PRP that referred to proximal or distal support of the body. 
In order to determine the influence of the sumscores of the individual children, it was checked how 
many children between the first and the seventh measurement increased, decreased or maintained 
their level of support when sitting, standing and walking. For each child, the difference in the 
sumscore was determined for the first and the seventh measurement. Finally, in order to gain 
insight into the individual progress of the decrease of support, the individual scores of the children 
on the various items in the PRPs over the seven measurements were analysed. To this end, line 
diagrams were created with the scores per child and per item for the seven measurements and these 
were subsequently graphically analysed.   
 

Results 
A total of eight children had a goal for ‘sitting’ and a related PRP was filled in for them. The same 
applied to 14 children for standing and to 16 children for walking.  Table 4 illustrates these data, 
with a subdivision into ‘younger’ and ‘older’ children. 
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Table 4 Number of children for whom a PRP for respectively sitting,  
standing and walking was filled in, as well as the division by age 

 
PRP for: 

Young children 
n 

Older children 
n 

Total 
n 

Sitting 4 4 8 
Standing 9 5 14 
Walking 7 9 16 
 

Reduction of prompts 
Table 5 presents the mean scores and standard deviations (SD) for the amount of support at the 
seven assessment points for support when sitting (both factors, proximal and distal) and the 
amount of support when standing and walking. A lower score indicates less support. The average 
amount of support when sitting, proximal to the body, decreases significantly (χ²=32.1, df=6, 
p=.000). This effect can be said to be ‘large’ (ES=1.6). However, the average amount of support 
when sitting, distal to the body, does not decrease significantly (χ²=11.6, df=6, p=.072). With both 
standing and walking, the amount of support 12 months after the introduction of the MOVE 
intervention has decreased significantly (χ²=52.1, df=6, p=.000, en χ²=16.8, df=6, p=.010, 
respectively). Both effects are judged to be ‘large’ (ES= 1.7 and ES= .80, respectively). 
 
Table 5 Mean scores and standard deviation for the amount of support during sitting, proximal 

(prox) and distal (distal) to the body when standing and walking, at the seven 
assessment points (O1, O2, O3, O4, O5, O6 and O7) 

Sitting 
n=8 

Standing 
n=14 

Walking 
n=16 

 
 
 
 
Measurement 

Mean 
Prox 

SD 
Prox 

Mean 
Distaal 

SD 
Distaal 

Mean SD Mean SD 

O1 10.1 4.5 4.3 1.5 26.6 3.3 26.6 3.2 
O2 9.4 4.0 4.3 1.5 26.1 3.4 26.3 3.4 
O3 7.5 3.3 4.3 1.5 25.8 2.9 25.8 3.5 
O4 5.9 2.7 3.5 1.8 25.2 3.0 25.4 4.0 
O5 5.5 2.5 4.0 1.5 23.7 3.5 24.9 3.9 
O6 5.4 2.5 3.5 1.8 22.0 4.7 24.8 3.9 
O7 5.4 2.5 3.5 1.8 21.7 4.9 24.6 4.1 

 
 
Of the various items in the PRP for the movement skill ‘sitting’, with the exception of item ‘D’ the 
decrease in the level of support on all items (A, B and C) is significant. With the exception of item 
‘E’, there is also a significant decrease over the seven assessment points in the various items in the 
PRP for standing. In the PRP for walking, there is only a significant decrease over the seven 
assessment points under item ‘C’; the other items show no significant changes over time.    
 

Effect of age 
With sitting, when examined graphically there is no difference in the amount of support at the start 
of the study between ‘young’ and ‘older’ children. Over time, graphically speaking, the level of 
support when performing skills to do with sitting decreases more strongly with the ‘younger’ 
children than with the ‘older’ group. With standing, the level of support for the group of ‘older’ 
children was higher at the start of the study than for the group of ‘younger’ children. The average 
decrease in the amount of support during activities to do with standing was about the same for 
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both groups. With walking, the graph shows that at the start of the intervention, the average 
amount of support for the ‘younger’ children was less than for the ‘older’ children. Within both 
groups, the average amount of support for skills to do with walking gradually decreased over the 
12 months of the MOVE intervention.  
 

Individual analyses 
Table 6 shows the number of children whose support decreased between the first and the seventh 
measurement, whose support remained the same, or whose support decreased for the skills sitting, 
standing and walking. This table also provides an overview of the division into young or older 
children. 
 
 
Table 6 Number of children whose support decreased, remained the same or decreased 

between the first and the seventh measurement, also according to age 
Decrease Stayed the same Increase 

Group Group Group 
 
 
 
PRP for: 

<7 ≥7 <7 ≥7 <7 ≥7 

Sitting 
Prox n=8 
Distal n=8 

 
3 
2 

 
4 
0 

 
1 
2 

 
0 
4 

 
0 
0 

 
0 
0 

Standing 
N=14 

8 5 1 0 0 0 

Walking 
N=16 

4 5 1 4 0 2 

Prox: proximal 
 
 
The amount of support when sitting, proximal to the body, decreased for a total of seven children 
during the 12 months of the intervention. The amount of support when sitting, distal to the body, 
decreased for two children during the study. Support remained the same for the other six children. 
When standing, the support for 13 of the 14 children decreased during the 12 months of the 
MOVE intervention. The support for one child did not change during the study. Finally, the 
support when walking for nine of the 16 children decreased, and for five children it remained the 
same. For two children, the support during the 12 months of the MOVE intervention increased. 
The support remained the same for one child. The divisions by age are indicated in Table 6. 
    

Individual progress of the decrease 
When sitting, the support did not change under any item for only one child. A temporary increase 
in support happened to three children: two children under item A and one child under item D. For 
the other children, either there was a decrease in the support or it remained (temporarily) the same. 
This decrease was mainly visible for items A and B. In addition, it appears from these individual 
analyses that all children have support for all items with the exception of item A.  When sitting, 
the decrease in support generally occurred after the first measurement, but there was hardly any 
change after the fourth and fifth measurement.  
With standing, the support did not remain the same for any child on any item over the seven 
assessment points. All children experienced a decrease in support during the study on at least one 
item and only six times was there a (temporary) increase in the group as a whole over the seven 
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measurements. The greatest change in support can be seen on items A and C, and to a lesser 
degree on items B and D. The scores for standing at the start of the study were generally high; not 
a single item scored less than ‘2’, with most children scoring a ‘3’ or a ‘5’ on the various items. 
The amount of reduction in support mainly took place after the third measurement and after the 
sixth measurement the support remained more or less the same.  
With walking, the change in support was generally less than with sitting and standing. The support 
for 5 children remained the same during the study. With the other children, the progress of the 
support was more variable than for sitting and standing. No general picture emerges with regard to 
the time of change either. What is noticeable is that the scores on all items and at all measurements 
is relatively high; higher than by sitting and standing. Changes that do occur are mainly visible 
under item C. 
 

Discussion 
Within the study here reported, the central point was the decrease in support when performing the 
skills sitting, standing and walking with children with PIMD. The primary question was whether 
support when learning movement skills can be systematically phased out for children with PIMD 
following the MOVE curriculum. The results of the present research support this view. Group 
analyses show that the average amount of support for skills related to sitting, standing and walking 
decreased significantly during the 12 months of the MOVE intervention with a large ES (Cohen, 
1977). With regard to the various aspects where support could be decreased, it appears that with 
sitting a decrease in support occurs with all items except D. This may be because item D concerns 
a four-point scale and the other parts a five-point scale and, in addition, item D deals more with the 
place of the support and is less directed towards the amount of support. With standing, a decrease 
occurs on all items with the exception of item E. This may possibly be explained in the same way 
as for the sitting PRP, although it then remains unclear why there is a decrease under item F. With 
walking, the only decrease occurs under item C. The significant decrease found in the analyses 
subjected to sumscores (see table 4) can be completely attributed to the decrease under this item. 
The progress of the decrease appears to be related to both age and the various items for which 
support can be phased out. With sitting, the amount of support decreases most significantly in the 
group of young children. This is supported by the results of the individual analyses. With walking 
and standing the differences are less great; the support decreases gradually for both young and 
older children. However, the amount of support at the start of the study was generally higher for 
the group of older children than for the young children. 
Positive results are also visible at an individual level. Most of the children show most 
improvement with sitting and standing: the amount of support decreases throughout the 
intervention period. With walking, the amount of support decreased for over half of the children. 
With sitting and standing, children younger than seven years of age seem to show most decrease in 
support. The individual child analyses support the premise that the positive results found at group 
level were not caused by extreme scores for a few children within the group analyses.  
With sitting, in general all children experienced a decrease in support or this remained 
(temporarily) the same. The decrease was particularly evident for items A and B and generally 
occurred immediately after the first measurement; there was hardly any more change after the 
fourth measurement. With standing, the support for all children decreased on at least one item.  
The greatest changes in support were visible in items A and C and occurred between the third and 
sixth measurements. With walking, the changes in support were generally much less. No general 
picture emerges with regard to the time of change either. On the basis of the results presented in 
this report, it can be concluded that support when performing skills such as sitting, standing and, to 
a limited extent, walking can be decreased for children with PIMD. The progress appears to be 
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dependent on the age of the child, the part of the body and the amount of support as well as to a 
lesser degree on the position and type of support.   
 
Several critical remarks should be made about the research results presented above. First, a 
comment on the sample is in order. It is possible that a selection bias was operating at various 
levels because the children and DSP were not selected at random. The children were selected using 
an internationally accepted description by Nakken and Vlaskamp (2002) and were representative 
of the whole group of children with PIMD (Hogg and Sebba, 1986). A certain amount of selection 
bias may have occurred in the sense that only those children who could be supervised in the longer 
term with MOVE participated in the current study. However, given the research population, it is 
very difficult to compile a stable group. Due to their fragile state of health, dropout and variation 
in data are characteristics of research into this group. The CSEs participated in the research on a 
voluntary basis and intended to implement the MOVE curriculum before the start of this study. It 
is possible that the DSP involved were thus extra motivated. The generalizability to other facilities 
and other DSP may thus lessen. The design followed had no baseline measurement and no control 
group. This creates a real threat for the internal validity (Cook and Campbell, 1979). The aim of 
the research, however, was not to determine whether MOVE was more effective than another 
intervention, but to investigate a critical element of the MOVE curriculum, namely the reduction 
in support. Thus a design without a control group was chosen. Ideally, there should have been one 
or more baseline measurements. However, the PRP and the way this is implemented is a fixed part 
of the MOVE curriculum. In practical terms it is almost impossible to conduct measurements with 
the PRP before the MOVE curriculum is implemented.  
The results show that in general the children already had high scores on the various PRPs at the 
start of the study thus they have a high level of support. Given the target group and the severity of 
the disabilities, it stands to reason that the possibility of a further increase in support was very 
slight.  
 
This study was able to perform a large number of measurements with a relatively large group of 
children with PIMD. Additionally, they were a group of children whereby research into the effects 
of motor activities has rarely been conducted. Although it is clear that (movement) skills and 
posture are very important, for example for the performance of activities of daily living, this also 
applies to communicative activities, such as maintaining head balance so that eye contact can be 
made (Bower Hulme et al., 1987; McEwen, 1992).  
The results of this study show that these children, despite their disabilities, do have abilities and 
that they can profit from the movement-oriented activities within a curriculum such as MOVE. It 
should also be noted, that the reduction in support must always be seen in the light of what this 
means for the child. A reduction in support must be accompanied by an increase in the 
independence of the child. It is possible that children with PIMD may benefit significantly from a 
certain amount of support, for example if a walking frame enables them to take a few steps or a 
certain amount of support when sitting enables them to operate a communication tool. The aim of 
a maximum reduction in support must not be at the cost of the abilities of the child to be 
independent. Further research should thus be directed towards the relationship between the amount 
of support and the functional abilities of a child with PIMD.     
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Abstract 
Background  This study analysed goals formulated in a functionally focussed curriculum called 

Mobility Opportunities Via Education™ (MOVE).  
Method  The subjects were 49 children with profound multiple disabilities (PMD) who 

attended a centre for special education where the MOVE curriculum was 
implemented. Each goal was analysed to see whether or not it was formulated in 
terms of concrete skills. Furthermore, each goal was analysed for its objective and 
it was decided whether or not the goal focused on the child’s interests. The three 
aspects were analysed separately, so the percentages cannot be added up. 

Results 96% of the goals were formulated in terms of concrete skills. With regard to the 
objectives, 53% of the goals dealt with mobility skills and 23% were related to 
social functioning. Only 14% of the goals dealt with aspects related to care. In 
52% of the analysed goals it was made clear what the interest of the child was.  

Conclusions  Goals formulated for children with PMD by a curriculum that is based on 
functionality did not completely satisfy theoretical principles. This can be partially 
explained because the concept of functionality is a broad and unspecific notion 
that can be implemented in various ways. 

 
 
Keywords functionality, goal analysis, MOVE curriculum, profound multiple disabilities 
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Introduction 
Professionals in the field of education of children with disabilities increasingly concentrate on the 
assessment and training of functional skills rather than on isolated impairments (Haley 1992; 
Barnes & Whinnery 2002). This ‘functional approach’ focuses on the performance of meaningful 
functional activities whereby explicit attention is given to the physical and social environment in 
which the functional task is to be performed (Ketelaar et al. 1998). Although, functionality is a 
broad and general notion, which differs by patient group, the basic theoretical principles are the 
same.  
In the slipstream of the development towards a ‘functional approach’, a functionally oriented 
curriculum for children with (profound) multiple disabilities was developed by Bidabe & Lollar 
(1995). In this curriculum, Mobility Opportunities Via Education™ (MOVE), movement and 
activity play a crucial role. The purpose of the MOVE curriculum is to improve functional skills 
such as expressive language, play and eating and drinking in order to increase independence 
(Bidabe & Lollar 1995; Barnes & Whinnery 2002). The MOVE curriculum focuses on the basic 
minimal motor skills of sitting, standing and walking and the functional activities derived from 
these skills (Bidabe & Lollar 1995; Burton & Miller 1998). Attention is paid to the improvement 
of skills as well as to the amount of support needed to carry out skills. Quality of movement is 
given less priority and no attention is paid to the sequence of normal infant development where the 
acquisition of skills is concerned. Only those skills are trained that are appropriate for the 
individual and which are necessary in everyday life.  

Since the 90s, the MOVE curriculum has spread to a great number of schools for special 
education, rehabilitation facilities and centres for individuals with disabilities across the United 
States as well as throughout Asia and Europe (Barnes & Whinnery 2002). In Europe, for instance, 
the MOVE curriculum is used in England, Germany, Spain, Switzerland, Italy, Denmark, Scotland 
and The Netherlands. In The Netherlands, the MOVE curriculum is mainly implemented in centres 
for special education (CSE) and institutions for individuals with intellectual disabilities.  

The MOVE curriculum is strongly goal-oriented, whereby goals are formulated in 
interaction with the parents and the direct support persons (DSP) of the child. In general, goals are 
considered to be an essential component of an Individual Education Plan. Goals express vision 
about the future and guide the provision of instruction (Sigafoos et al. 1993; Giangreco et al. 
1994). Goals stated in a functional framework should also be formulated in terms which are in 
accordance with the principle of functionality (Rothstein 1994). If goals include functionality in 
their content, the classroom activities for children with PMD will have a functional character. As a 
consequence, changes can be expected to occur in the ‘functional domain’ because goals can be 
seen as learning outcomes (Giangreco et al. 1994).  
The central research questions in the current study are: What is the content of goals defined for 
children with PMD who participate in a functionally focused educational curriculum, and is this 
content consistent with the theoretical basis of the curriculum? It is expected that ‘MOVE goals’ 
are formulated in concrete skills, the objective aims at the improvement of functional skills and 
that the goals focus on the child’s interests.  
  

Method 

Subjects and setting 
In this study, 49 children with PMD (25 females and 24 males) participated (mean age 8.1 years, 
SD 3.9 years). The children were recruited from 17 groups of six CSE throughout the Netherlands. 
Before the study started, all CSE were planning to implement the MOVE curriculum as part of 
their services. All children from the six CSE who met the following criteria were selected: 
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• Diagnosed as ‘profound multiple disabled’; having such profound intellectual disabilities that 
no standardised tests are applicable to test the intellectual level and having profound motor 
disabilities (Nakken & Vlaskamp 2002). 

• Eligible for participating in the MOVE curriculum (Bidabe & Lollar 1995). 
• Written informed consent obtained by the parent(s).  
All selected children were non-ambulant and required extensive assistance to accomplish everyday 
tasks. Besides the intellectual and motor disabilities they also have sensory impairments and/or 
suffer from other common disorders. The predominant diagnosis and disorders, as recorded in the 
medical files of the children are presented in Table 1. 
 
Table 1 Diagnosis and disorders in the research group 
 n 
Diagnosis  
 Cerebral palsy 20 
 Syndrome like Angleman’s syndrome, Rett’s syndrome etc. 16 
 Microcephaly 4 
 Chromosome malformations 2 
 Other 3 
 Unknown 4 
Disorders  
 Profound spasticity 22 
 Hypotonia  12 
 Visual disorders 18 
 Auditory disorders 3 
 Seizure disorders  35 
 Intestinal disorders  8 
 Chronic lung problems  7 
 Problems with food ingestion  7 
 Behaviour problems 5 
 
During the day, the children attended a class in a CSE. CSE are exclusively intended for children 
with intellectual disabilities. The children get an educational programme including learning 
activities and different kinds of therapies like physical therapy and occupational therapy (Willems 
1997). Each group had an average ratio of two teachers for seven students. 
 

Procedure  
At the CSE, the MOVE curriculum was implemented with use of a structured protocol by a 
qualified international MOVE trainer. For each child, ‘MOVE goals’ were formulated in 
interaction with the parents and DSP of the child. The content of the goals was defined with use of 
a questionnaire developed by Bidabe & Lollar (1995; see Table 2). The researchers collected the 
goal descriptions by studying the children’s files.  
 
 

76  Moving towards independence? 



 

Table 2 Questionnaire used in the goal-setting procedure for the MOVE curriculum  
(Bidabe & Lollar 1995) 

Questionnaire 
The following questions will be asked during a meeting in which the goals will be defined. 
 
To the participant or the parents of the participant: 
What do you, as parents, think your child wants to learn or be able to do? 
 
To the parents of the participant: 
As parents, what do you wish your child could do? 
Which activity is difficult for you when physically helping your child, what makes life easier for you? 
 
To the DSP of the participant: 
What does the teacher think the child wants to learn? 
Looking at the future, what does the therapist think is important for the child to learn? 
 

Analysis 
Firstly, it was tested whether the goals were defined in terms of concrete skills rather than body 
functions or structures. Consequently, whether formulated in concrete skills or not, each goal was 
analysed for its objective. Each goal was categorised into the domains distinguished within the 
Paediatric Evaluation of Disability Inventory by Haley et al. (1992): ‘Self care’, ‘Mobility’ and 
‘the Social domain’. The domain of ‘self care’ includes skills such as eating and dressing. The 
‘mobility domain’ describes ‘basic transfer skills’ such as getting in a chair and ‘body transfer 
activities’ such as locomotion indoors. The ‘social domain’ is concerned with skills such as 
communication, peer interaction and play (Haley et al. 1992). Finally, it was determined for each 
goal, regardless of its formulation and objective, if the goal had any relationship with the 
individual interests of the child.  
Two independent evaluators evaluated all goals. Both evaluators underwent training, which 
included discussion about functionality, and evaluation of ‘MOVE goals’. The training was 
completed when 80% correspondence was scored three times in succession. When evaluating the 
goals, no distinction was made between goals that were formulated in terms of outcome and goals 
that were described in terms of activities or conditions. The evaluators did score the goals twice 
with 2 weeks in between the measurements. Cohen’s Kappa was calculated as a measure of inter 
and intra-rater reliability (see Table 3). There was a high level of agreement on goal evaluation 
where the formulation in concrete skills was concerned, and a reasonable to high level of 
agreement on goal evaluation where objective were concerned. At the first measurement, there was 
only little agreement between the two evaluators on the evaluation of goals concerning the child’s 
interests (de Vocht 2000). A qualitative evaluation showed that this was caused by the formulation 
of the goals. Goals that did not show a relationship between the described activity and the actual 
goal were generally evaluated differently. The goal: ‘Sarah will stand on her own for one minute 
within one year’, for example, fails to mention why Sarah should stand on her own. The evaluators 
consequently made different interpretations and different scores. Following a discussion again, the 
statement was made that absence of an explanation of the reasons why a certain skill must be 
mastered makes the goal ‘unclear or not stated if the goal is in the child’s interests’. After this 
training, the evaluators reached a high level of agreement on goal evaluation (de Vocht 2000; see 
Table 3).    
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Table 3 Intra-rater reliability and inter-rater reliability scores (Cohen’s Kappa) of  
goal evaluation 

Intra-rater reliability Inter-rater reliability  
Rater one Rater two First measurement Second measurement 

Concrete skills 1.00 .85 .85 1.00 
Objective .77 .91 .80 .73 
Child’s interest .42 .92 .46 .76 
 

Results 
A total of 101 goals were analysed. The number of goals per child varied from one to nine goals, 
with a mean of 2.1 goals per child (SD= 1.4). Table 4 shows the distribution of goals into 
formulation in concrete skills, objectives and child’s interest. Because the three aspects were 
analysed separately, the percentages cannot be added up.  
 
Table 4 Classification of the goals, in actual numbers and percentages  

(given in parenthesis) 
Aspect n (%) 
Formulation in terms of concrete skills 97 (96) 
Objective 
 Self- care 
 Mobility 
 Social functioning 

 
14 (14) 
54 (53) 
23 (23) 

Child’s interest 52 (52) 
 

Formulation   
The results show that all but four of the analysed goals (96%) were formulated in terms of concrete 
skills. An example of a goal formulated in terms of concrete skills is: ‘Nick will be able to walk 
and stand up on his own in order to move around freely using the MOVE chair and gait trainer’. 
An example of a goal not formulated in concrete skills is: ‘Bob will be able to balance for 20 
minutes by means of a high table and supported at his legs and torso’.  
 

The objective of the goals 
Fourteen of the 101 goals (14%) were concerned with activities related to (self) care. Goals were 
included that concerned care aspects which are taught to the child, as well as goals which 
concerned (self) care given to the child by the DSP, but for which it remained unclear whether 
they were actual examples of self care. E.g.: Maria is able to sit with support on the shower bed in 
order to be washed. In total, 54 goals (53%) referred to mobility skills. An example of a goal 
having mobility as its objective is: ‘Michel is able to move around with the gait trainer, inside as 
well as outside the house’. Twenty-three (23%) of the goals were concerned with aspects relating 
to social functioning, e.g. ‘Within one year, Naomi will pull herself up into a standing position at a 
low table so she can see what is on it, and will remain standing for 3 minutes with support of her 
torso and lower arms, enabling herself to play with the toy’. 
Ten goals (10%) were classified as ‘other’ because it was unclear into which category they should 
be placed.  
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The child’s interest  
For 52 of the 101 goals (52%), a link existed with the interests of the child. An example of a goal 
for which this is the case is: ‘Pete is able to walk 10 metres within the playroom with the gait 
trainer and with torso and arm supports, in order to point at something he wants’.  
 

Discussion 
This study analysed goals formulated for children with PMD who participated in a curriculum that 
is theoretically based on functionality. Results showed that the goals did not completely satisfy the 
principles of functionality. The analysed goals were predominantly formulated in concrete skills 
instead of body functions, which corresponded with the principles highlighted by various authors 
(Fetters 1991; Rothstein 1994; Pellegrino 1995; Ketelaar et al. 1998). Most goals include mobility 
skills in their objective. However, these goals often failed to explain the actual aim of the mobility 
skill. Fewer goals were formulated in topics such as play and communication. Furthermore, it was 
remarkable that a substantial number of goals were more or less concerned with care for the child, 
indicating that care efficiency is one of the (hidden) goals of the treatment regime. In 52% of the 
MOVE goals, the child’s interest in the achievement of the goal was made explicit. However, in 
48% of the goals the relationship between the formulated goals and the child’s interest was not 
clear. Further analysis showed that all goals that included social functioning in their content were 
scored as ‘aimed at the child’s interest’. In contrast, only 17 of the 54 goals concerning mobility 
skills (31%) turned out to be clearly aimed at the child’s interest.  

These results clearly reveal that the availability of a functionally oriented curriculum does 
not automatically lead to functionally oriented goals. Functionality, however, seems to be a broad 
and general notion, hardly definable and with implications which may differ across disciplines, 
target groups and individuals. Barnes & Whinnery (2002), for instance, focused on the effects of 
the MOVE curriculum on the functional skills of children with severe multiple disabilities. The 
authors refer to skills like ‘walking forward’ as functional skills. On the other hand, Haley et al. 
(1992) drew the concept of functionality more broadly and focused on aspects such as ‘self-care’, 
‘mobility’ and ‘social functioning’. Functionality is thus shaped in different ways.  

The way the goals were set may also explain the results of this study. The content of the 
goals was defined with use of a questionnaire, with questions also aiming at the DSP’s comfort 
and not only clarifying the child’s interest (see Table 2: third question). Furthermore, the MOVE 
curriculum mainly aims at the mobility skills ‘to sit’, ‘to stand’ and ‘to move’, without explaining 
the actual aims of these skills in terms of functionality. Bidabe & Lollar (1995) state that activities 
for children with PMD should be aimed at the acquisition of skills such as communication, play, 
interaction, etc. The authors do not, however, describe how the transfer from these mobility skills 
to the described functional skills should be made.    

The participating children were selected with an internationally accepted description 
concerning individuals with profound and multiple disabilities (Nakken & Vlaskamp 2002). 
Hence, the subjects of this study can be considered to be representative for the specified group of 
children with PMD. Also the settings in which the MOVE curriculum was implemented are 
comparable to those in other countries like America, England and Germany (Elkins 1994; 
Schomerus 1996; Barnes & Whinnery 2002; Oosten 2002). Further research has to show if the 
results can also be generalised to individuals with less severe disabilities. However, the way the 
MOVE curriculum will be implemented and the way the goals will be defined do not change.  

It thus turns out to be rather difficult to determine functional goals for children with PMD. 
This can be achieved by means of appropriate theoretical principles, as well as by describing the 
ways in which the activities are to be implemented. Both the theoretical concept and the 
implementation strategy, including teacher training, guide the correct substantive choices.  
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Chapter 7  
 

General discussion 
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7.1 Introduction 
The present thesis reports on an evaluation of the MOVE curriculum for children with PIMD who 
attend a CSE. This curriculum occupies a unique position within current motor interventions for 
children with PIMD. In terms of both its theoretical foundations and its strong systematic 
approach, it is in many respects at odds with regular forms of intervention such as Neuro 
Development Treatment, Vojta, haptonomy and sensory stimulation (Nakken, Reynders, 
Vlaskamp & Procee, 1998). The basic principle of the curriculum’s developers is an interesting 
one – namely, that motor activity is also essential for children with PIMD. This view ties in with 
current theoretical thinking and developments relating to our knowledge of the functioning of the 
nervous system and motor development, the acquisition of motor skills and parental participation 
in their children’s training (Ketelaar, Petegem-van Beek, Vermeer & Helders, 1998; Reynders, 
2000).  
The MOVE curriculum has been implemented in the Netherlands since 1994 as part of the 
education and support of children with PIMD, and positive results have been reported on the basis 
of this practical experience (Homeijer, 2000; Lengkeek & Homeijer, 1994; Vink, 1998; 
Willemsen, 1999). However, there was little scientific basis for the curriculum, making it 
worthwhile to examine both the working mechanisms and the effects of the curriculum on children 
with PIMD. The research therefore had to produce an assessment of the value of the curriculum 
and how it can best be implemented within the present education of children with PIMD. The 
present chapter provides a summary of the study’s main findings, together with theoretical 
considerations. It also examines the methodological aspects and makes recommendations for 
further scientific research. The chapter concludes by placing the results within a clinical, scientific 
perspective and examines the value of MOVE within the care for children with PIMD. 
 

7.2 Major findings of the current study 
The research was designed to analyze the MOVE curriculum and evaluate the psychometric 
quality of the different instruments it uses. The focal point of the research is the evaluation of the 
curriculum for children with PIMD who attend a CSE. The effects on anatomical and 
physiological structures and functions, and the acquisition of motor skills and whether support can 
be reduced during the performance of motor skills were investigated. After all, this is one of the 
primary features of the MOVE curriculum and tells us something about how the effects can arise. 
Finally, the effects on  functional skills were analysed. The present section looks at the main 
findings in terms of these aspects. 
 
Both the TDMMT and the PRP play a key role in the planning and evaluation of the intervention 
offered in the curriculum. The findings of the study in chapter two show that the psychometric 
properties of the TDMMT are only partially sufficient. Principal component analysis did not 
confirm the assumption of three underlying factors that describe the movement skills of sitting, 
standing and walking. The 16 movement skills that make up the TDMMT can be explained by one 
or two underlying factors. With regard to reliability, results showed good internal consistency 
among the 16 categories. However, this consistency was so high that some categories can probably 
be assumed to be ‘redundant’ (Streiner & Norman, 1995), which is consistent with the results of 
the principal component analysis. The test-retest reliability is satisfactory and the inter-rater 
reliability was strong. Scale analysis indicated a hierarchical and one-dimensional structure for the 
subscales of the TDMMT, which enhances construct validity and indicates the presence of a one-
dimensional theoretical construct. This could be the amount of independence in performing 
movement skills. However, the fact that a scale can be constructed with good psychometric 
qualities is insufficient reason for concluding that the underlying theory is valid. Reliability of the 
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subscales was satisfactory and the scales can be said to be strong. The order of the items, however, 
differed from the TDMMT. Also, the allocation of items into levels could not be fully 
substantiated. The results of the TDMMT suggest that adaptations to its structure are needed for 
children with PIMD.   
With regard to the instruments used to determine level of support when performing the motor 
skills of sitting, standing and walking, research was conducted on the ‘dimensionality’ of the 
charts. The results show that the items in the PRP for sitting cluster on two factors. Items A, B and 
C cluster on factor one, which can be defined as the amount of support ‘close to the centre of the 
body’. Item D clusters on a second factor and is defined as the amount of support ‘further from the 
centre of the body’. For standing and walking, all items cluster on a single factor – the number of 
prompts while standing and walking. 
 
With regard to the effects of the MOVE curriculum on children with PIMD who attend a CSE, 
analyses were carried out in the anatomical-physiological and motor domain.   
In the anatomical-physiological domain a significant change was found in passive joint motion as 
a whole as well as in the different components in a direction contrary to what was expected (see 
chapter three). The study examined various explanations for these unexpected results, such as the 
influence of outliers and the degree of MOVE intervention. The most plausible seems to be the 
large variability in joint motion measurements, particularly for spastic children (Harris, Smit & 
Krukowski, 1985; McDowell, Hewitt, Nurse, Weston & Baker, 2000; Stuberg, Fuchs & 
Miedaner, 1988). Nevertheless, this variability could provide a partial explanation although the 
reliability study, conducted as part of the study, yielded positive results. Furthermore, the 
variability does not explain the remarkable course of the passive PROM after the third 
measurement. Active motor function increased significantly in the nine months following 
implementation of the curriculum, with a large clinically relevant effect.  
Results, described in chapter four, of the effects of MOVE on independence when children with 
PIMD perform movement skills confirm the assumption that independence increases significantly 
in this group if they are supported by a curriculum with a functional focus. This change can be 
interpreted as a relevant clinical outcome with a moderate effect size. The level of independence 
when performing movement skills among children with PIMD who were supported by a regular 
programme at the CSE did not change significantly over time. In addition to positive effects at 
group level, the movement activities within MOVE have also resulted in positive results on an 
individual level. Over half of the children supported by the functional curriculum improved their 
independence when performing movement skills during the experiment.  
Findings of the study in chapter five, that investigated whether support with the acquisition of 
motor skills can be systematically reduced with children with PIMD using the MOVE curriculum 
and how this reduction of support occurs confirm the assumption. The mean degree of prompting 
during skills relating to sitting, standing and walking declined significantly during the intervention 
period, with a large intervention-related effect. Positive results were also observed at the individual 
level. For sitting, standing and to a lesser degree walking, most children benefited, and the amount 
of support decreased during the intervention period. How this reduction occurred appears to 
depend on both the age and the different items for which support can be reduced. For sitting, the 
level of support decreased in the group of young children in particular, whereas for walking and 
standing there was no difference in prompt reduction between the young and older children. It 
appears, however, that the level of support at the start of the study was higher for the group of 
older children than the younger. In terms of the different aspects for which support can be reduced, 
this was true of sitting for the items ‘support to the head’, ‘the type or control needed in order to 
maintain a sitting position’ and ‘the prompts needed to keep the hips placed for sitting’. For 
standing too, reduction occurred in five of the six items, whereas for walking reduction only 
occurred in the item ‘the number of body segments that need to be prompted’. The significant 
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decrease found in the analyses of the sum scores can be wholly attributed to reduction in this item. 
We can conclude from these results that prompts can be reduced for children with PIMD when 
performing the skills of sitting, standing and walking. How this proceeds seems to depend on the 
age of the child, the place on the body and the degree of support.   
With regard to the effects of MOVE on the acquisition of functional skills, the results in chapter 
six show that the goals formulated for children supported by MOVE are substantively inconsistent 
with the basic principles of functionality outlined in the literature (Fetters, 1991; Ketelaar et al., 
1998; Pellegrino, 1995; Rothstein, 1994). Although most goals had been formulated in terms of 
concrete skills, the goals focused primarily on the motor system. Far fewer goals were concerned 
with such matters as play or communication. It was precisely the acquisition of these functional 
skills that constituted the point of departure for MOVE’s founders (Bidabe & Lollar, 1995). Many 
goals also covered aspects relating to care of the child without it being clear what the significance 
was for the child itself. Often the child was trained in having a diaper changed while standing 
without it being clear whether this benefited the child or the care givers. Almost half of all goals 
were formulated in such a way that it was not clear what benefit the child derived from 
accomplishing the goal. This was particularly true for goals designed to accomplish motor skills.  
 

7.3 Methodological reflections 

7.3.1 Research group and selection 
The study focused on the target group ‘children with PIMD’. The size of the research groups 
involved in the different parts of the study ranged from 20 to 66 children with PIMD attending a 
CSE. The number of CSEs taking part in the study ranged from three to eight. The selection of the 
CSEs, the groups and the children was not random.  
Within the described studies, sample size seems to be rather small. Although, the samples form a 
substantial part of the total estimated population of children with PIMD in the Netherlands. 
However, it is not possible to state clearly how many children with PIMD there are in the 
Netherlands. According to the Dutch Health Care Inspectorate (IGZ) (2000), the Netherlands has 
91 CSEs caring for a total of 3551 children, 38% of whom have PIMD (IGZ, 2000). Based on 
these figures, there are an estimated 1349 children with PIMD attending a CSE. In addition, some 
children with PIMD will be living at home and not making use of residential facilities. According 
to the IGZ, this involves 680 children with PIMD aged 0 to 18 years (IGZ, 2000). These figures do 
not reveal the true extent of the group of children with PIMD. The Netherlands has an estimated 
120,000 people with an intellectual disability, 53,600 of whom have a severe intellectual 
disability. This group includes an estimated 6000 children aged 4-9 years and 8300 aged 10-19 
years (www.rivm.nl), amounting to a total of 14,300 children with severe intellectual disabilities 
aged 4-19 years, and an indeterminate number aged 0-4 years. Children with PIMD constitute a 
further subgroup. Going by these figures, the estimated number of children with PIMD in the 
Netherlands will be higher than the figures provided by the Health Care Inspectorate (2000).   
The following can be observed regarding the extent to which the children in the study fall within 
the target group of children with PIMD. The children were selected on the basis of an 
internationally accepted description by Nakken and Vlaskamp (2002) and are representative of the 
group of children with PIMD as a whole (Hogg & Sebba, 1986; Nakken & Vlaskamp, submitted; 
Vlaskamp & Nakken, 2004). Some children dropped out as a result of illness and/or moving 
house. Dropout and the resulting lack of data are typical of this group. However, no reasons were 
found for assuming that the children who dropped out constituted a separate group in terms of 
severity of disability, age, fragility or reactivity to the MOVE curriculum. It is assumed that 
dropout occurred through chance. The CSEs took part in the research on a voluntary basis and had 
planned to implement the MOVE curriculum before the study began. This voluntary participation 
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increases the response but also produces a certain bias in the sense that it may involve CSEs that 
have DSPs who are especially motivated. This can negatively affect the external validity of the 
results and reduce the generalizability to other care facilities and/or DSPs. However, the CSEs 
compare with others in terms of group size, educational level of staff and educational programme. 
The setting is also comparable to settings where MOVE is implemented in other countries such as 
the USA, UK and Germany (Barnes & Whinnery, 2002; Elkins, 1994; Oosten, 2002; Schomerus, 
1996). However, the current study provides no insight into the extent to which the results can be 
extrapolated to individuals with less profound disabilities or to settings such as residential facilities 
or community homes for individuals with intellectual disabilities. 
 

7.3.2 Research designs 
Different designs were used in the three effect studies such as a repeated measurement design with 
baseline measurements, a repeated measurement design without baseline measurements and a 
quasi-experimental pretest-posttest with control-group design.  
For the study of both MOVE’s effects on the anatomical-physiological domain and prompt 
reduction, a repeated measurement design was used without a control group. Neither study used 
control groups because the research questions were not concerned with whether the passive range 
of motion, active muscle function and the level of support improved compared with a group that 
did not follow the MOVE curriculum. However, a control period was used in the study of effects 
in the anatomical-physiological domain. In retrospect, the duration of this baseline was possibly 
too short given the traits of the target group: perhaps these children need more time for ‘change’. 
Ideally, the study of prompt reduction should have included one or more baseline measurements. 
However, the PRP and the way in which this must be used is a fixed part of the MOVE 
curriculum. Practically speaking, it is almost impossible to carry out the PRP measurements 
without implementing the MOVE curriculum. 
In the study of effects in the motor domain, an experimental pretest-posttest with control-group 
design was used. Because the research groups were not determined at random, this constitutes a 
real threat to internal validity. In ethical and practical terms, however, it was impossible to 
determine both groups on this basis. The children in the control group were on average slightly 
older than those in the experimental group. This is a possible selection bias, and the difference 
found between the two groups may be explained by the fact that younger children can ‘develop’ 
more than older ones. However, the age difference between the two groups is not statistically 
significant therefore, the threat of the internal validity is small.  
 

7.3.3 Instruments and analysis 
The study included measurements in the anatomical-physiological, motor and functional domains. 
However, almost no evaluative instruments were available in any of these domains that were 
designed for children with PIMD and whose psychometric quality was known to be good 
(Sommerfeld, Fraser, Hensinger & Beresford, 1981). Normally, the quality of an instrument must 
to be determined anew when used with a new target group and context (Yun & Ulrich, 2002). In 
retrospect, it would have been better if the present study had first extensively tested the different 
instruments for reliability and validity. The fact that this did not happen has to do with the 
particular dynamic of research in practice. When the study began, the different participating CSEs 
had been planning to implement the MOVE curriculum in the near future, making it difficult to 
extend still further the already lengthy preparation time by examining the psychometric quality of 
all the instruments that make up an intervention. For this reason, an analysis of the psychometric 
quality of the various measurement instruments only occurred to a limited extent. 
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In the anatomical domain, passive range of motion was established by measuring the passive 
mobility of different joints. Prior to this, a reliability study was carried out with a small number of 
children, producing good results. Nevertheless, on completion of the study it was concluded that 
the possible variation in outcomes may have been partly responsible for the remarkable results. 
Active motor function was also measured. Bidabe and Lollar (1995) describe an increase in 
strength of the extensor muscles in particular. One way of measuring this is electromyography 
(EMG), or with a dynamometer (a less invasive method). Using EMG to determine muscle 
strength gives rise to ethical problems as dynamometers are not customary with the target group. A 
decision was therefore taken to ‘measure’ active motor function with the help of a questionnaire 
developed as part of the study. Several analyses were made of the questionnaire’s internal 
consistency. Further research needs to be carried out to establish whether this too is a sufficiently 
reliable and valid instrument.  

Some of the instruments used in the present research were developed in the MOVE 
curriculum itself, which may have affected the reactivity of the instruments on the items measured. 
Moreover,  the psychometric quality of instruments such as the TDMMT and the different PRPs 
was unknown. For this reason, an analysis was made of the psychometric quality of the TDMMT, 
thus making a start on research into its reliability, validity and usefulness. It is no easy matter to 
examine the psychometric properties of the TDMMT with children with PIMD. Reasons include 
the difficulty of finding a large enough research group and the retrospective administration 
required by someone who knows the child well. Agreement between raters can only be properly 
established if the raters have equivalent knowledge, which precludes the use of unbiased, 
independent raters. Also, it is nearly impossible to determine intra-rater reliability because the 
exact same administration cannot be repeated. In addition, research into criterion-related evidence 
is not possible because of the lack of an instrument comparable to the TDMMT.  
In the absence of an instrument that ‘measures’ functional skills with children with PIMD, a goal 
analysis was used to evaluate effects in the functional domain. The idea behind this was that goals 
were the point of departure for planning and selecting activities (Giangreco, Dennis, Edelman & 
Cloninger, 1994; Sigafoos et al. 1993). If goals focus on functional skills, we might expect the 
right activities to be carried out to achieve these goals and changes to be observed in the functional 
domain. Yet, effects could also occur with regard to the acquisition of functional skills that were 
not formulated in the MOVE goals.  
Different statistical analyses were carried out at the group level. On the basis of these results, no 
assertions can be made about the effects of the MOVE curriculum at the individual level. The 
reverse is also true: results observed at the individual level do not always hold for the group of 
children as a whole. Together with the problem of generalizability, certain statistical analyses 
could not be carried because of the relatively small groups, the high drop-out rate of children and 
the quantity of incomplete data. For instance, it was not possible to conduct a multi-level analysis 
despite the “nesting” of the data.  
 

7.3.4 Reliability and validity  
In addition to the threats already described to the internal validity of the research designs, a further 
threat is a possible test effect. In other words, the children may have progressed not as a result of 
the intervention but because they did the test better the second time round. This may have been the 
case for the examination of passive range of motion and muscle function. However, given the 
traits of the target group (children with PIMD), this does not seem very likely. In addition, the 
measurements for passive range of motion were carried out by an independent evaluator, which 
would appear to safeguard objectivity. This did not apply to the DSPs. They may have expected 
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the children to have progressed, which would have affected the scores for active motor function, 
for instance. The same applies to the scores for the different PRPs and the TDMMT. 
 Another threat to the internal validity may be in the area of instrumentation (Cook & 
Campbell, 1979). Where the TDMMT was used in the study, the mean scores of the participating 
children was low. In the study of prompt reduction, the children scored on average very highly and 
the opportunities for improvement were slight. 
 

7.4 Theoretical reflections on the major findings  
The founders of MOVE assumed that the movement-oriented activities in the MOVE curriculum 
had various effects on those who followed it (Bidabe & Lollar, 1995). Alongside these effects, the 
founders emphasized the physical burden and motivational aspects of DSPs, and interaction 
between DSPs and the people they supervised. The present research only looked at effects that 
may occur with the children who are supervised with the MOVE curriculum. Possible effects on 
the DSPs fall outside the scope of this study.  
In the anatomical-physiological domain, Bidabe and Lollar (1995) describe positive effects on for 
example bone health, joint health, muscle function, fitness and alertness. In the motor domain, 
they claim an increase in independence when performing motor skills relating to sitting, standing 
and walking. In addition, Bidabe and Lollar (1995) claim that the amount of support needed when 
performing motor skills declined as a result of the MOVE activities. In the functional domain, the 
participating children showed improvements in a range of skills like eating and drinking, self-
management and hand function.  
However, it is not clear from the various descriptions by Bidabe and Lollar (1995) whether these 
effects did in fact occur, how they were achieved and what the relationship was between the 
different activities and the effects. Nor did the descriptions always make it clear what precisely 
was meant by the different terms. In addition, the founders of MOVE make a single reference to 
research that substantiates their claims. Because of the lack of a standardized research design and 
structure, however, no single conclusion can be drawn on the basis of these data. Nevertheless, we 
can generally assume that the authors are referring to the effects of physical activity on children 
with PIMD. Earlier research mentioned in the introduction to this thesis also provides scant 
confirmation of the assumed effects of MOVE for children with PIMD. 
The following sections look at which of Bidabe and Lollar’s claims (1995) can be substantiated. 
Naturally, only those aspects are described which were the focus of the present research. 
 

7.4.1 Anatomical-physiological domain  
In the anatomical-physiological domain, Bidabe and Lollar (1995) describe effects on joints, bone 
structure and muscle function. They claim that joint deformities can be reduced or prevented as a 
result of MOVE activities. According to them, the traditional ‘passive movement’ of the various 
joints to prevent contractures is no longer necessary if children are supported by MOVE. They also 
claim that movement-oriented activities have a positive effect on bone quality, and that muscle 
function of the extensor muscles in particular improves by practising the skills of sitting, standing 
and walking.  
The described effects on joint structures, by the founders of MOVE, could be supported by other 
studies that show a prevalence of lower bone mineral density in individuals with mild to severe 
mental retardation (Center, Beange & McElduff, 1998, Foster, Walkley & Temple, 2001) and 
children with spastic quadriplegia (Henderson, 1997), the positive effects of weight bearing 
physical activity on peak bone mass for people both with and without disabilities (Jones & Dwyer, 
1998; Kotaniemi, Savolainen, Kröger, Kautiainen & Isomäki, 1999; McKay et al., 2000), and the 
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negative aspects of immobilization on the development of bone change (Takahashi, Nagao & 
Matsuda, 1995).   
Paleg (1996) endorses the claims of Bidabe and Lollar with regard to joint mobility in a 
description of two case studies. Because this is not standardized research, however, it is uncertain 
how much value can be attached to the findings. None of the earlier studies of the MOVE 
curriculum make reference to this (Barnes & Whinnery, 2002; Elkins, 1994; Schomerus, 1996). In 
general, studies of the effect of movement on joint range of motion for people with severe mental 
disabilities and cerebral palsy show no effects (Bower & McLellan, 1992; Sommerfeld et al., 
1981).  
With regard to the claims about muscle function, it may generally be assumed that children with 
PIMD have less muscle strength or function than children without disabilities, although to our 
knowledge there is no scientific evidence to substantiate this. We do know that people with an 
intellectual disability and, for example, Down’s syndrome have less muscle strength (Cioni et al., 
1994; Horvat, Croce, Pitetti & Fernhall, 1999), as have cerebral palsy sufferers (Engsberg, Ross, 
Olree & Park, 2000). Research also supports the idea that physical activity in general has a 
positive effect on muscle strength and/or function among healthy children (Salminen, Oksanen,  
Mäki, Pentti & Kujala,  1993) and children and adults with cerebral palsy (van den Berg- Emons, 
van Baak, Speth, & Saris, 1998; MacPhail & Kramer, 1995).  
To our knowledge, no earlier research has been conducted on the effect of movement on joint 
structures and muscle function among children with PIMD. Research involving participants with 
less severe or no disabilities only partly supports Bidabe and Lollar’s claims. The question 
remains: to what extent can we extrapolate these findings to children with PIMD? These children 
differ markedly from children with cerebral palsy, for instance.  
Results of the present research only partially confirm the claims of Bidabe and Lollar (1995). No 
effect was found on passive joint motion and only a very small effect on active motor function as a 
result of MOVE. The research provides no answer to the question about the clinical significance of 
these findings, namely whether this also produces effects at a functional level such as improved 
communication.  
 

7.4.2 Motor domain  
In the motor domain, Bidabe and Lollar (1995) claimed increased independence and a reduced 
level of prompting when performing motor skills relating to sitting, standing and walking as a 
result of the MOVE activities.  
The idea behind the claim that motor activity has positive effects on the acquisition of motor skills 
is supported by various studies (Bower & McLellan, 1992; Brown, Effgen & Palisano, 1998; 
Trahan & Malouin, 2002; Schindl, Forstner, Kern & Hesse, 2000; Ulrich, Ulrich, Angulo-Kinzler 
& Yun, 2001). However, these studies were conducted with different target groups and with 
different types of movement intervention.  
Studies outside the Netherlands that evaluated the MOVE curriculum show a positive tendency 
with regard to sitting, standing and walking skills (Barnes & Whinnery, 2002; Elkins, 1994; 
Schomerus, 1996). However, these studies were conducted with small research groups and not all 
results reveal a significant difference. For this reason it is not certain whether the differences can 
actually be attributed to MOVE and which components of the curriculum produced the effects. 
What does emerge from these studies, however, is that children with PIMD are in a position to 
learn skills like sitting, standing and walking and that MOVE offers more benefits in this respect 
than traditional interventions (Elkins, 1994).  
The present research confirms some of the claims made by Bidabe and Lollar (1995) in the domain 
of motor skills acquisition. The study found a difference in the level of independence between the 
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experimental and the control group. It is interesting to observe that although the experimental 
group scored lower in the first measurement of independence than the control group, it ended 
higher. The MOVE curriculum appears to have minor value compared with a regular intervention. 
One explanation is the possible minor difference between the two interventions. Children in the 
regular programme were also given physiotherapy, which may approximate the activities of the 
MOVE curriculum. Present-day physiotherapy increasingly focuses on training functional skills 
(Ketelaar et al., 1998). Perhaps in the late 1980s, when the MOVE curriculum was developed, the 
need for such an approach was greater than it is now. Some of the effects may have been caused 
by the way in which the curriculum is applied in practice. How activities are carried out and the 
choice of activity type largely determine the effectiveness of an intervention. Also substantiated by 
the research is the assumption that, despite their limitations, children with PIMD do have abilities 
and can benefit from the movement-oriented activities in a curriculum like MOVE in terms of 
prompt reduction when performing motor skills. Group analyses show that the average amount of 
support during skills relating to sitting, standing and walking declines significantly during the 12-
month MOVE intervention, with a large intervention-related effect. 
 

7.4.3 Effects on the acquisition of functional skills 
With regard to functional skills, Bidabe and Lollar claimed effects such as improvements in skills 
like eating and drinking, communication, interaction with the environment and self-reliance and 
independence.  
These claims are supported by various studies (Belfiore, Browder & Mace, 1993; Jones et al., 
1999; Sowers & Power, 1995). As with studies describing the acquisition of motor skills and the 
effect on anatomical and physiological structures and functions, here too the studies involved other 
target groups than children with PIMD. 
A study by Schomerus (1996) of the effects of the MOVE curriculum on the functional domain 
shows nevertheless that there is greater activity among children supervised with MOVE. The same 
phenomenon is reported among the non-participating children who share a class with children 
following the MOVE curriculum. Schomerus (1996) states that alongside effects in the motor 
domain the curriculum also raises the level of the activities, the self-esteem and self-awareness of 
the children. In addition, MOVE changes the way in which teachers and therapists work 
(Schomerus, 1996). What the study does not clarify, however, is the extent to which the research 
questions that were asked arose out of an accurate analysis or whether they were the consequence 
of the way in which the researcher viewed the MOVE curriculum. 
Only to a very limited degree does the present research support the claims of Bidabe and Lollar 
regarding the acquisition of functional skills. The goals formulated in MOVE do not satisfy the 
theoretical principles of the curriculum and, in terms of their content, the majority of the goals 
concern the acquisition of motor skills without it being clear where this leads in functional terms. 
For example, the child must be able to walk, yet the goals do not specify the purpose or the 
context. Few goals deal substantively with aspects like eating and drinking, and communication. 
This may be due to the way in which the goals are formulated and how the curriculum is 
structured. After all, the content of the goals was partly determined with the help of a 
questionnaire which addressed not just the child’s needs but also the convenience of the 
caregivers. In addition, a large part of the curriculum targets motor skills. The MOVE activities are 
aimed primarily at the motor system and to a lesser extent functional skills like play or 
communication. Not unless goals relate to functional skills can we expect the right activities to be 
carried out to accomplish those goals. Changes will then be observed in the functional domain. If 
functionality is absent from the goals, it is unclear whether effects can and do arise in the 
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functional domain. In addition, the instruments used in the curriculum such as the TDMMT and 
the PRP aim primarily at motor skills.  
 

7.4.4 Conclusion 
It must be concluded that the effect and the application of MOVE on children with PIMD does not 
match the claims made by Bidabe and Lollar (1995). The effects were observed primarily in the 
motor domain. This seems to be caused by inconsistencies in the theoretical foundations of the 
curriculum, and perhaps by the way in which the curriculum is structured. A further cause is the 
implementation of the curriculum in practice. There is no clear implementation strategy for the 
curriculum. In addition to a sound theoretical basis, an innovative intervention like the MOVE 
curriculum requires adequate professional support (in the longer term as well), a general 
coordination point, sufficient personnel and sufficient familiarity with those involved if it is to be 
implemented effectively (Ravensbergen, Jong & Splunteren, 1999; Wiefferink & Dukkers van 
Emden, 1996; Zijlstra, 2003). The curriculum content and the accompanying instruments also 
focus primarily on motor skills.  
 

7.5 Scientific and clinical implications  
We have little understanding in the different domains when it comes to children with PIMD. This 
applies for instance to knowledge about communication and sensory impairments, which are 
vitally important in the education and support of these children (IGZ, 2000). In the motor domain 
too, there is a lack of knowledge about how motor development occurs among children with 
PIMD. It is unclear whether it proceeds in a similar fashion to children without disabilities, 
whether major motor milestones are only reached with some delay, or whether motor skills 
development among children with PIMD differs fundamentally and bears no resemblance to the 
overall pattern in the normal course of development. It can be assumed that the intellectual, motor 
and sensory disabilities of children with PIMD interfere to such an extent that the developmental 
process and acquisition of motor skills deviates substantially from the normal process (Engelbert 
& Lauteslager, 2000). Also important for the right selection of the right care and intervention is an 
understanding of how children learn motor skills and of the factors affecting motor abilities. After 
all, if critical developmental periods do exist but are missed, we run the risk that key development 
opportunities are not being utilized. De Groot (1998) states that a child’s developmental stage is a 
key consideration when deciding which therapeutic approach can best be employed.  
In different respects, the findings of the studies described here do provide evidence for the 
assumption that children with PIMD develop differently. They also give some indication as to 
when MOVE can best be implemented for these children. 
The analysis of the TDMMT, for instance, indicates that children with PIMD do indeed master 
skills differently from how the founders of MOVE had assumed. Interestingly, both the sequence 
and the items in the different scales of the TDMMT match those in regular motor development. 
Analyses in the present research reveal, however, that the acquisition sequence of the items in 
various scales of the TDMMT is different among children with PIMD. In other words, these 
children can perform certain items without being able to perform others that are supposed to be 
‘easier’. Although these results must be interpreted with the necessary caution, it does indicate a 
different ‘development profile’ for children with PIMD. This acquisition of skills in a different 
sequence has major implications for both planning and the evaluation of the intervention. Together 
with this practical implication, the study of the TDMMT has also helped develop an instrument to 
chart the motor functioning of children with profound multiple disabilities. Specifically, this is an 
instrument designed to establish motor functioning from a functional perspective, something 

92  Moving towards independence? 



 

which has not previously been tested for this group. Even without the MOVE curriculum, the 
TDMMT can be used to evaluate movement interventions and effects in the functional domain. 
In addition, the findings of the present research show clearly that, despite their disabilities, 
children with PIMD are also able to ‘learn’ and to master skills. Skill acquisition does appear to 
depend, however, on both the age of the child to whom the intervention is offered and the duration 
or degree of intervention before a result is observed. For example, the study of prompt reduction 
shows that reduction of support during sitting is greatest for children younger than seven. If 
children are older than seven at the start of intervention, the reduction is considerably less. In 
practice, this is an argument for beginning with movement training aimed at prompt reduction 
when children are young. It also appears that support can be reduced from the start of the 
intervention but that reduction occurs less rapidly after an average of six to eight months’ 
intervention. The situation is different for standing, however. Here it appears that older children 
required more support at the start of the study than children younger than seven. If training had 
begun earlier, less support may have been needed. Moreover, reduction only occurred after an 
average of four months’ intervention, stabilizing at about ten months after the start of the 
intervention. Although these findings and conclusions should also be interpreted with the requisite 
caution, they do provide clues for practice. For any results to appear, training aimed at reducing 
prompts during standing-related activities must be carried out over a long period; also, the gain 
from that training diminishes after about six months. However, reduction in support must always 
be seen in the light of what this means for the child thus must be accompanied by an increase in 
the independence of the child. The aim of a maximum reduction in support must not be at the cost 
of the abilities of the child to be independent. Findings for active motor function suggest that a 
substantial positive change does not take place until nine months after the start of the movement-
oriented intervention. This would perhaps suggest that in the anatomical-physiological domain as 
well the intervention has to be applied to a particular extent over a particular period in order to 
produce a substantial effect. 
Finally, when implementing the intervention it is possible to take into account the child’s level of 
functioning. The results of this research suggest, for example, that it is mainly the children who 
scored very low at the start of the study who benefit most from a functional curriculum. If this can 
be confirmed, it would have practical implications for establishing which children can best benefit 
from MOVE, and perhaps their optimum age.  
 

7.5.1 Application of the MOVE curriculum  
On the basis of the studies described here, the effects of the movement-oriented activities in the 
MOVE curriculum on children with PIMD appear small. However, the results of this study 
provide insight into the effects of a functional movement curriculum when compared with a 
regular programme offered to children with PIMD attending a CSE. The general conclusion is that 
a functional movement curriculum such as MOVE may have value for children with PIMD in 
acquiring independence when performing movement skills and that such a curriculum could form 
part of the total package of activities and interventions within a CSE. This has clear implications 
for practice with regard to both the content and organizational aspects of care for these children. In 
concrete terms, this means the possible integration of functional activities into the full-day 
programme, performed by all the child’s DSPs and directed towards specific measurable goals set 
within a multidisciplinary framework. Despite the apparently limited abilities of this group of 
children, the interventions offered should aim to increase the child’s independence, however 
minimal this may appear to be. For example, enabling a child to move small distances by itself 
with only the support of a walking frame gives that child a greater say over where, when and who 
it wants to be with, and whether it wishes to participate in an activity. Thus a limited increase in 
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independence, possibly achieved through a programme such as MOVE, has a great effect on a 
child when directed at the acquisition of autonomy and control over its own life. 
A vital question is of course the value of the MOVE curriculum for children with PIMD. On the 
one hand, given the effects observed in the studies described here, the value of MOVE for children 
with PIMD is small. MOVE requires a huge investment in terms of time and the cost of the 
necessary equipment and licences, and the ultimate effects achieved appear rather small to justify 
such an investment. On the orher hand, MOVE has a clear value when it comes to the perspective 
on educating and supporting children with PIMD. In the curriculum, children with PIMD are 
perceived as children who are able to learn, and who, just like other children, need to be activated. 
The MOVE curriculum proceeds from what the child can do and, with that as a starting point, the 
child is expected to do what it can. The curriculum also emphasizes functionality. Only those skills 
are trained from which the person derives some immediate benefit, with practice occurring in the 
right environment. In addition, the curriculum pays attention to the issue and role of parents of 
children with PIMD. Goals are formulated in the curriculum in consultation with the parents and 
some of the activities are ultimately designed with them in mind. In addition, MOVE offers a 
strong system which, if applied properly, can lead to the right planning and evaluation.  
If MOVE is used for children with PIMD it needs to be deployed as part of an adapted curriculum. 
First, a clear implementation strategy is required, and the way in which goals are formulated needs 
to change to reflect a more functional viewpoint. In addition, it must rest on a clearly formulated 
pedagogical and theoretical basis, with the underlying principles explicitly incorporated into the 
procedures. The present description is inadequate as it does not properly lead to the drafting and 
implementation of functional goals. The MOVE curriculum emphasizes the acquisition of motor 
skills. The ultimate goal, increasing a child’s self-reliance and independence, remains as it were 
behind the scenes. If MOVE is integrated in a context where activities are pedagogically driven, 
this facilitates the transfer of purely motor activities to functional ones. One way of doing this 
would be to integrate MOVE in the right way into the ‘Educational programme’ developed by 
Vlaskamp, van Wijck and Nakken (1993). This programme guides the care and supervision of 
children with PIMD with an emphasis on cooperation among the different professionals from the 
same educational perspective. They set priorities within the programme, and establish how the 
goals are to be achieved and what resources are required. This process is divided into small steps 
by defining long term goals (main goal) and short term goals. Furthermore, evaluation takes place 
at a regular basis with use of Goal Attaimant Scale. In this way the programme leads to a situation 
in which, in a systematic, goal-oriented and assessable fashion, people with PIMD can determine 
what happens to them and how. Taking as its starting point the child and/or the parents as primary 
educators, the programme determines what is needed and which resources should be deployed 
(Vlaskamp, van Wijck & Nakken, 1993; Vlaskamp, 1999). One such resource could be the MOVE 
curriculum. Utilizing MOVE in the educational programme in the right way can provide direction 
for the motor skills of sitting, standing and walking in the sense of a formulated perspective and a 
primary goal. For example, MOVE could be deployed to teach a child how to walk in a gait 
trainer. This is not a goal in itself, however. The purpose is to enable the child to explore its 
environment in a more independent fashion. This last point is made explicit if the educational 
programme is used. In this case, MOVE becomes a tool to enable the child to explore its 
environment independently. This gives explicit content to the above implicit end goal of the 
MOVE curriculum. Figure 1 presents in diagrammatic form the place MOVE could occupy within 
the educational programme. 
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Figure 1 MOVE and the Educational programme 
 
 

7.6 Further research 
Further research is needed on the value of MOVE if the curriculum is to be implemented within a 
framework like the educational programme. More research is also needed into the curriculum itself 
and the way in which it is implemented in practice. The results to date may be caused by a lack of 
functionality or purposefulness of the activities offered. However, no analysis was made of the 
type of activity offered to the children or of the relationship between the activities and the goals. 
Furthermore, the relationship between implementation of the activities and the children’s abilities 
was not the subject of the study, although it could be a factor behind the lack of results. Further 
research must be conducted to discover whether all or part of the theoretical underpinnings of the 
MOVE curriculum should be refined or whether the curriculum failed in its implementation. 
Further research needs to be conducted into the TDMMT and the MOVE curriculum before the 
results can be generalized to other settings, such as residential facilities, and to other groups, such 
as adults with PIMD. Nevertheless, agreement among therapists, support staff and parents can be 
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an appropriate strategy for providing more evidence about the reliability of the TDMMT (Burton 
& Miller, 1998). Research could also look at content-related evidence, with a panel of judges 
evaluating the TDMMT on the basis of specific criteria relating to relevance and accuracy (Yun & 
Ulrich, 2002). Further research into aspects such as intensity, kind of activity and focus, as well as 
possible discrepancies between the planned and performed activities should provide more insight 
into precisely which part of the curriculum is most effective. This can then be used as a basis for 
further developing MOVE and determining how it should be implemented within the educational 
process for children with PIMD. In addition, follow-up research with larger groups of children 
should reveal the role played by age and level of independence or disability and/or abilities of the 
children when acquiring independence while performing movement skills. 
 

7.7 Concluding remarks 
The present thesis reported on a study of the MOVE curriculum for children with PIMD. The 
research was carried out at the request of the Ipse Foundation, which provides support for people 
with intellectual or multiple disabilities. In 1994, the MOVE curriculum was added to the total 
support package of interventions offered to the target group. With the implementation of MOVE, 
Ipse also wished to research the value of the curriculum. They were interested not just in the 
effectiveness of MOVE but the question of how the curriculum could best be deployed to 
maximize this effectiveness. Thus the research was not especially aimed at the question of whether 
or not the curriculum worked; it also investigated the questions as to why, how and when MOVE 
was most effective for children with PIMD. For this reason research techniques were selected that 
analysed not only the external validation, but also the theoretical foundations of the curriculum 
and its application in practice. By conducting research in this way the emphasis was on renewing 
and improving an intervention and the effects that can be achieved with a certain target group in a 
specific context. The present research has produced a specific understanding of the possible effects 
of MOVE on children with PIMD, how these effects can be achieved and how the curriculum can 
best be implemented within the present context.  
 
Although the ascertained effects of the movement-oriented activities within the MOVE curriculum 
lie primarily in the acquisition of motor skills, the main value of the curriculum is the idea that the 
support and supervision of children with PIMD must be directed towards increasing the 
independence of the children. Independence means that the children are able to exercise more 
control over their own life, their environment, and the way they are addressed. Within MOVE, this 
is achieved by teaching the children skills so that, for example, they are able to move 
independently and participate in activities. The MOVE curriculum thus meshes perfectly with 
current ideas on the supervision of children with PIMD. Within this vision and the resultant policy, 
the recognition of a person’s abilities also takes central place and supervision and support are 
directed towards increasing independence, self-sufficiency and autonomy (van Gennep & Ruigrok, 
2002). In addition, the starting points of MOVE also dovetail with recent shifts towards 
‘functionality’ within movement interventions and changing theoretical insights in child-rearing 
and education, among other things (Reynders, 2000).  

The results of the research described in this thesis make clear that children with PIMD can 
profit from movement-oriented activities. The idea to activate children with profound disabilities 
and the positive effects associated with this is interesting because only a limited number of 
activities are offered within the regular care context and they are partially dependent on the 
abilities of the person with the intellectual disability (Hatton, Emerson, Robertson, Henderson & 
Cooper, 1996). Further, the activities on offer are characterised by passivity and are ‘body related’, 
for example lying on a waterbed or listening to music (Wiersma, Beumer, Koedoot & Vlaskamp, 
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2002). Based on the results of the current research, the content of the care on offer for children 
with PIMD should be supporting activation in the widest sense of the word. 
 Finally, it should be noted that although results have been found by this scientific research 
into MOVE, they appear to be minor. However, even minor changes, progress or even prevention 
of deterioration in the acquisition of skills can be of great importance for a child with PIMD. For 
example, by training the children and offering them the possibility to move independently in 
whatever way they can, with or without aids, enables the children to choose whether or not they 
want to join their friends, which contributes to their self control and increasing their independence.   
 
The results of this research have produced more insight into the functioning and effects of the 
MOVE curriculum for children with PIMD. The results of this scientific research have thus led to 
new insights which can be used by organisations that offer care to children with PIMD. The 
current research may also provide the necessary input for the maintenance or (re)implementation 
of the MOVE curriculum within the total care package for children with PIMD.   
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In dit proefschrift wordt verslag gedaan van de evaluatie van het bewegingsgerichte Amerikaanse 
curriculum ‘Mobility Opportunities Via Education’ (MOVE) bij kinderen met zeer ernstige 
verstandelijke en meervoudige beperkingen (EVMB) die een kinderdagcentrum (KDC) bezoeken. 
In oktober 1998 werd dit project gestart vanuit een samenwerkingsverband tussen het Instituut der 
Bewegingswetenschappen en de afdeling Orthopedagogiek van de faculteit der Psychologische, 
Pedagogische en Sociologische Wetenschappen van de Rijksuniversiteit Groningen (RUG). Het 
onderzoek werd uitgevoerd op verzoek van Stichting Ipse, een stichting die ‘zorg en begeleiding 
biedt aan mensen met een verstandelijke of meervoudige beperking’. 
Het MOVE curriculum neemt binnen de huidige (bewegings)interventies voor kinderen met 
EVMB een geheel eigen plaats in. Op een groot aantal punten staat het curriculum, zowel wat 
betreft de theoretische basis als wat betreft de sterke systematiek haaks op reguliere 
behandelingsvormen. Interessant is het uitgangspunt van de ontwikkelaars van het MOVE 
curriculum dat ook voor kinderen met EVMB motorische activiteit essentieel is. Deze opvatting 
sluit aan bij de huidige theoretische inzichten en ontwikkelingen op het gebied van de kennis van 
het functioneren van het zenuwstelsel en motorische ontwikkeling, motorisch leren en de 
participatie van ouders bij de begeleiding van hun kinderen. Sinds 1994 wordt het MOVE 
curriculum in Nederland ingezet binnen de zorg en begeleiding van kinderen met EVMB en 
worden vanuit deze praktijk positieve resultaten gemeld. De wetenschappelijke onderbouwing van 
het curriculum was echter gering. Dit maakte het de moeite waard om zowel de toepasbaarheid als 
de effecten van het MOVE curriculum bij kinderen met EVMB te onderzoeken. Het onderzoek 
moest daarbij leiden tot een uitspraak over de waarde van het curriculum en de wijze waarop 
MOVE het beste kan worden ingezet binnen de huidige zorg voor kinderen met EVMB.  
 
Binnen hoofdstuk één van het huidige proefschrift wordt uitgebreid ingegaan op de geschiedenis 
en uitgangspunten van het MOVE curriculum alsmede op de doelgroep en setting van het 
onderzoek.  
Het Amerikaanse curriculum MOVE omvat bewegingsgerichte activiteiten met als doel het 
verwerven van functionele vaardigheden om zo zelfstandig en onafhankelijk mogelijk te kunnen 
leven. Uitgangspunt vormen de basisvaardigheden die nodig zijn om een zo zelfstandig mogelijk 
leven te leiden. Vanuit deze basisvaardigheden zoals eten en drinken, zelfredzaamheid, 
communicatie en spel werd bepaald welke motorische vaardigheden met betrekking tot het zitten, 
staan en lopen nodig zijn om de dagelijkse vaardigheden te bereiken. In het curriculum wordt 
aandacht besteed aan de training en verbetering van deze bewegingsvaardigheden maar ook aan de 
hoeveelheid ondersteuning die iemand nodig heeft om de bewegingsvaardigheden uit te voeren. 
Daarbij wordt gestreefd naar, waar mogelijk, afbouw van de ondersteuning met als uiteindelijk 
doel het voor dat kind zelfstandig functioneren. Bij het oefenen wordt uitgegaan van de 
vaardigheden die het kind al beheerst. Vanuit dit niveau worden vaardigheden verder uitgebreid. 
De gebruikelijke opvatting, dat verwerving van vaardigheden volgens de lijnen van de normale 
ontwikkeling zou moeten geschieden wordt daarmee verlaten. MOVE benadrukt het belang van 
maximaal en systematisch oefenen in dagelijks terugkerende situaties.  
Het MOVE curriculum heeft een sterke systematische opbouw. Eerst wordt bepaald welke 
bewegingsvaardigheden beheerst worden door middel van de ‘Top Down Motor Milestone Test’ 
(TDMMT), een instrument speciaal ontwikkeld binnen het curriculum. Na het ‘testen’ worden één 
of meerderde doelen gesteld in samenspraak tussen de ouders, therapeuten en begeleiders van het 
kind. De doelen kunnen betrekking hebben op diverse aspecten zoals activiteiten van het dagelijks 
leven, communicatie en spel en worden opgesteld met een vragenlijst die ontwikkeld is binnen 
MOVE. Vervolgens wordt per opgesteld doel met een ‘taakanalyse’ bepaald welke motorische 
vaardigheden getraind moeten worden om te komen tot het geformuleerde doel. Daarna wordt 
bepaald hoeveel steun het kind nodig heeft bij de vaardigheden die het op het moment van de 
afname van de TDMMT worden beheerst. Deze ondersteuning wordt vastgelegd in een bij het 
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curriculum ontwikkeld schema: het ‘Prompt Reduction Plan’ (PRP). Naar aanleiding van het 
gestelde doel en de bepaling van de ondersteuning wordt vervolgens bepaald hoe de steun in de 
loop van de tijd wordt verminderd om te komen tot het uiteindelijke geformuleerde doel. De 
eindsituatie en de tussenliggende stappen wat betreft de ondersteuning worden met behulp van het 
PRP inzichtelijk gemaakt. In de laatste stap van het curriculum vindt het trainen van de 
vaardigheden plaats. Hierbij kan gebruik gemaakt worden van speciaal binnen het curriculum 
ontwikkelde hulpmiddelen waarmee maximale ondersteuning gegeven kan worden door diverse 
fixaties en waarbij de ondersteuning geleidelijk kan worden afgebouwd. De training binnen het 
MOVE curriculum wordt gekenmerkt door activiteit en functionaliteit; het kind wordt zoveel 
mogelijk geactiveerd en alles wordt gevraagd van het kind wat het kan en in zich heeft. 
Functionaliteit houdt in dat alleen vaardigheden getraind worden waar het kind direct in zijn 
natuurlijke omgeving wat aan heeft. De getrainde activiteiten worden geïntegreerd in het 
dagprogramma en worden ondersteund door alle therapeuten en begeleiders. Hierdoor krijgt het 
kind de mogelijkheid vaardigheden vaak te trainen in de natuurlijke omgeving.  
De grondleggers van MOVE beschrijven een aantal te verwachten effecten van het MOVE 
curriculum op anatomisch-fysiologische structuren en functies, effecten op de verwerving van 
motorische vaardigheden en effecten op de verwerving van functionele vaardigheden. Op 
anatomisch- fysiologisch gebied worden effecten op de beweeglijkheid van de gewrichten, 
botstructuren, spierfunctie en op de werking van interne organen. Op motorisch gebied stellen de 
grondleggers van MOVE dat het curriculum leidt tot een verbetering van de motorische 
vaardigheden die getraind zijn. De (motorische) vaardigheden worden enerzijds verbeterd door 
vermeerdering van het aantal deelvaardigheden, anderzijds doordat de vaardigheden met minder 
hulp en ondersteuning kunnen worden uitgevoerd. Op functioneel niveau wordt gesteld dat er een 
verbetering optreedt met betrekking tot vaardigheden als eten en drinken, communicatie, 
zelfredzaamheid, interactie met de omgeving, spel en de taalontwikkeling.  
 
Er zijn, voor zover bekend, vier studies verricht naar de effecten van het MOVE curriculum. Deze 
worden beschreven in hoofdstuk één. Dit verricht onderzoek naar het curriculum laat geen 
eenduidige effecten zien en geeft geen inzicht in het bereiken van de effecten. De onderzoeken 
tonen weliswaar een positieve tendens maar steunen op te geringe aantallen en standaardisering 
om betrouwbaar te zijn. Algemeen kan worden geconcludeerd dat ten aanzien van de verwachte 
effecten zoals beschreven in het MOVE curriculum niet duidelijk wordt of deze inderdaad bereikt 
worden en of als er effecten zijn, deze ook daadwerkelijk veroorzaakt worden door de 
bewegingsgerichte activiteiten binnen het MOVE curriculum.   
 
Het onderzoek beschreven binnen het proefschrift heeft zich gericht op drie aspecten bij de 
evaluatie van MOVE bij kinderen met EVMB:   
• analyse van de psychometrische kwaliteit van de TDMMT, 
• evaluatie van de effecten van het MOVE curriculum bij kinderen met EVMB op verschillende 

domeinen inherent aan de claims beschreven door de grondleggers van MOVE, 
• evaluatie van de werking van het MOVE curriculum waarbij specifiek de afbouw van 

ondersteuning is geanalyseerd; één van de belangrijkste peilers binnen het proces van 
verwerving van vaardigheden volgens de ontwikkelaars van MOVE.  

 
In hoofdstuk twee wordt gerapporteerd over de psychometrische kwaliteit van de TDMMT. Er is 
onderzoek gedaan naar de validiteit, betrouwbaarheid en bruikbaarheid van dit instrument bij 
kinderen met EVMB. De validiteit, is onderzocht door een principaal component analyse. Voor de 
betrouwbaarheid van de TDMMT is de interne consistentie, test-hertest en 
interbeoordeelaarsbetrouwbaarheid geanalyseerd. De bruikbaarheid is enerzijds onderzocht door 
evaluatie van de hiërarchische ordening van de items binnen de TDMMT en anderzijds door 
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bepaling van inter-item en item-rest correlaties voor de bevestiging van de indeling van de 
verschillende items binnen de TDMMT. Resultaten laten zien dat de aanwezigheid van drie 
onderliggende factoren niet bevestigd kon worden. De interne consistentie van de TDMMT was 
hoog en de test-hertest en interbeoordelaarsbetrouwbaarheid varieerde van ‘matig’ tot ‘perfect’. 
Schaalanalyse toonde aan dat de subschalen waaruit de TDMMT bestaat sterke één dimensionale 
schalen vormen met een goede interne consistentie alhoewel de rangorde van de items slechts 
gedeeltelijk werden bevestigd alsmede de indeling van de verschillende items binnen de 
verschillende niveaus van functioneren die onderscheiden worden binnen het instrument. Binnen 
hoofdstuk twee worden uiteindelijk wijzigingen in de structuur voorgesteld van de TDMMT 
indien deze gebruikt wordt voor therapie planning en evaluatie bij kinderen met EVMB. Het 
hoofdstuk wordt afgesloten met suggesties voor nader psychometrisch onderzoek naar de 
TDMMT bij beschreven doelgroep.  
 
Ten aanzien van de te verwachtten effecten van het MOVE curriculum zoals beschreven door de 
grondleggers van MOVE is onderzoek gedaan naar het effect van MOVE op beschreven 
domeinen.  
In hoofdstuk drie van dit proefschrift wordt een studie beschreven waarbinnen het bepalen van de 
effecten van de bewegingsgeoriënteerd activiteiten binnen MOVE op anatomisch fysiologisch 
domein centraal stonden. Binnen deze studie is specifiek het effect van MOVE op de passieve 
gewrichtsmobiliteit en spierfunctie bij kinderen met EVMB geëvalueerd. Resultaten bevestigen de 
claims van MOVE slechts ten dele. Er werd geen effect gevonden op de passieve 
gewrichtsmobiliteit en een zeer gering effect op de spierfunctie onder invloed van MOVE. De 
passieve beweeglijkheid van de gewrichten veranderde wel, echter in een richting tegengesteld aan 
wat op theoretische basis werd verwacht. De spierfunctie nam wel significant toe vanaf de start 
van de MOVE activiteiten en negen maanden later echter tussen de opeenvolgende metingen 
waren dit geen statistisch significante veranderingen. Op de vraag wat hier de klinische betekenis 
van is, of dit ook leidt tot een effect op functioneel niveau zoals een verbeterde communicatie, 
geven de onderzoeksresultaten geen antwoord.  
 
Onderzoek naar de effecten van het MOVE curriculum op motorisch gebied wordt beschreven in 
hoofdstuk vier. Specifiek is binnen deze studie ingegaan op de vraag of de onafhankelijkheid 
tijdens het uitvoeren van motorische vaardigheden onder invloed van MOVE verbeterd en of deze 
veranderingen groter zijn dan binnen een controle groep die met een regulier programma op het 
KDC werd begeleid. De claims van de grondleggers van MOVE op het gebied van de verwerving 
van motorische vaardigheden worden grotendeels bevestigd. Groepsanalyses laten zien dat de 
gemiddelde onafhankelijkheid bij het uitvoeren van vaardigheden die betrekking hebben op het 
zitten, staan en lopen significant afneemt gedurende de MOVE interventie met een groot aan de 
behandeling gerelateerde effect. De gemiddelde onafhankelijkheid bij de controle groep 
veranderde gedurende dezelfde periode niet significant. Interessant is te zien dat de experimentele 
groep bij de eerste meting lager scoort in de mate van onafhankelijkheid dan de controle groep 
maar uiteindelijk hoger uitkomt. Ook op individueel niveau werden positieve resultaten gezien. 
Meer dan de helft van de kinderen die met MOVE werden begeleid verbeterden in de mate van 
onafhankelijkheid bij het uitvoeren van bewegingvaardigheden. Geconcludeerd wordt dat het 
MOVE curriculum een meerwaarde blijkt te hebben ten opzichte van een reguliere behandeling. 
Dat de resultaten minder groot waren dan verwacht wordt mogelijk verklaard door het geringe 
verschil tussen beide interventies; binnen het reguliere programma werden de kinderen onder 
andere begeleid met fysiotherapie wat inhoudelijk mogelijk lijkt op de activiteiten die binnen het 
MOVE curriculum worden uitgevoerd; de hedendaagse fysiotherapie richt zich ook steeds meer 
gericht op het trainen van functionele vaardigheden.  
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Onderzoek naar de effecten op functioneel domein, in de vorm van een doelenanalyse wordt 
beschreven in hoofdstuk vijf. Uit de gepresenteerde resultaten bleek dat een curriculum waarvan 
de uitgangspunten gebaseerd zijn op functionaliteit niet automatisch leidt tot functionele doelen. 
De doelen handelden inhoudelijk vooral over motoriek zonder dat duidelijk is waarom de 
motorische vaardigheid behaald moest worden. Veel minder doelen richtten zich op onderwerpen 
als spel of communicatie. Bij een groot deel van de doelen bleef onduidelijk wat de waarde voor 
het kind was bij het behalen van het doel. Mogelijk wordt dit veroorzaakt door de wijze waarop de 
doelen gesteld worden en de wijze waarop het curriculum is opgebouwd. De inhoud van de doelen 
wordt namelijk mede bepaald met behulp van een vragenlijst. Hierin worden vragen gesteld die 
zowel gericht zijn op het kind maar ook op het gemak van de opvoeders. Daarnaast is een groot 
deel van het curriculum gericht op de motoriek. Pas als doelen gericht zijn op functionele 
vaardigheden mag ook verwacht worden dat de juiste activiteiten worden uitgevoerd om te komen 
tot het doel. Daarnaast zullen dan ook op functioneel gebied veranderingen worden gezien. Als 
binnen de doelen deze functionaliteit ontbreekt, is onduidelijk of er effecten op (kunnen) treden op 
functioneel gebied.  
 
In hoofdstuk zes wordt ingegaan op de ‘werking’; van het MOVE curriculum bij kinderen met 
EVMB. De ontwikkelaars van MOVE stellen dat de mate van ondersteuning tijdens het uitvoeren 
van motorische vaardigheden bij kinderen met EVMB systematisch kan worden afgebouwd. In de 
studie zoals beschreven in hoofdstuk zes is bepaald of dit inderdaad mogelijk is en hoe deze 
afbouw verloopt. Resultaten bevestigen de veronderstelling. De gemiddelde hoeveelheid 
ondersteuning tijdens de vaardigheden zitten, staan en lopen neemt significant af gedurende de 
interventieperiode met een groot aan de behandeling gerelateerd effect. Ook op individueel niveau 
worden positieve resultaten gezien. Het verloop van de afname lijkt samen te hangen met zowel de 
leeftijd als met de verschillende items waarop de ondersteuning afgebouwd kan worden. Deze 
studie bevestigt de veronderstelling dat kinderen met EVMB, ondanks de aanwezige beperkingen 
mogelijkheden hebben en dat zij kunnen profiteren van de bewegingsgerichte activiteiten binnen 
een curriculum als MOVE in die zin dat steun tijdens het uitvoeren van motorische vaardigheden 
kan worden afgebouwd.  
 
De resultaten van de verschillende studies worden met elkaar in verband gebracht en 
bediscussieerd in hoofdstuk zeven waarbij ingegaan wordt op mogelijke verklaringen voor de 
gevonden effecten. Bovendien worden kanttekeningen geplaatst bij de methode van onderzoek.   
Op basis van de beschreven studies in hoofdstuk twee tot en met zes wordt geconcludeerd dat het 
effect en de toepassing van MOVE bij kinderen met PIMD niet geheel de veronderstelde effecten 
zoals beschreven door de ontwikkelaars van MOVE bij kinderen met EVMB oplevert. Gevonden 
effecten worden voornamelijk gezien op motorisch gebied. Dit lijkt zowel veroorzaakt te worden 
door inconsistenties in de theoretische basis van het curriculum als mogelijk door de manier 
waarop het curriculum is opgebouwd.De inhoud van het curriculum en de bijbehorende 
instrumenten richten zich namelijk voornamelijk op motorische vaardigheden. Tevens komt dit 
mogelijk door de wijze waarop het curriculum wordt geïmplementeerd in de praktijk; binnen het 
curriculum ontbreekt een heldere implementatiestrategie. Het goed implementeren van een 
vernieuwing zoals het MOVE curriculum vraagt, naast een goede theoretische basis binnen het 
programma ook om adequate professionele ondersteuning (eveneens op langere termijn), een 
algemeen coördinatiepunt, voldoende personeel en adequate kennis bij de betrokkenen.   
 
Alhoewel de gevonden effecten van de bewegingsgerichte activiteiten binnen het MOVE 
curriculum gering zijn en zich vooral voordoen op de verwerving van motorische vaardigheden 
ligt een grote waarde van het curriculum bij het idee dat ondersteuning en begeleiding van 
kinderen met EVMB gericht moet zijn op de vergroting van de onafhankelijkheid van het kind. 
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Onafhankelijkheid houdt in dat het kind meer controle uit kan oefenen op het eigen bestaan, de 
omgeving en de dingen die met hem of haar gebeuren. Binnen MOVE gebeurt dit door het kind 
vaardigheden aan te leren zodat het bijvoorbeeld in staat is zich zelfstandig voort te bewegen en te 
participeren in activiteiten. Het MOVE curriculum sluit hiermee aan bij de heersende visie ten 
aanzien van de begeleiding van deze kinderen waarbinnen  begeleiding en ondersteuning zich op 
het streven naar onafhankelijkheid, zelfstandigheid en autonomie centraal staan. Uit de resultaten 
van het beschreven onderzoek in dit proefschrift wordt tevens duidelijk dat kinderen met EVMB 
ondanks de aanwezige beperkingen kunnen profiteren van bewegingsgerichte activiteiten. Het idee 
van het activeren van kinderen met EVMB en de positieve effecten die hier mee gepaard gaan is 
interessant omdat binnen de reguliere zorg de hoeveelheid aangeboden activiteiten gering is, 
afhankelijk lijken te zijn van de mogelijkheden van het kind en bovendien gekenmerkt worden 
door passiviteit en het ‘lichaamsgebonden’ zijn zoals het liggen op een waterbed of het luisteren 
naar muziek. Daarnaast verschaft het beschreven onderzoek meer kennis over kinderen met 
EVMB als groep en in het bijzonder kennis over het verloop van de motorische ontwikkeling van 
deze kinderen, de wijze waarop kinderen motorische vaardigheden leren en welke factoren van 
invloed zijn op de motorische mogelijkheden. 
 
Op basis van de resultaten van het huidige onderzoek zou de inhoud van het zorgaanbod voor 
kinderen met EVMB zich dan ook veel meer moeten richten op activering in de ruimste zin van 
het woord. De resultaten van dit onderzoek hebben geleid tot meer inzicht in de werking en 
effecten van het MOVE curriculum bij kinderen met EVMB en leidt op deze manier tot nieuwe 
inzichten die ten dienste kunnen staan van organisaties die zorg bieden aan kinderen met EVMB.  
Als MOVE wordt gebruikt binnen de huidige zorg voor kinderen met EVMB zal er als eerste 
moeten worden ingezet op een aanpassing van het curriculum. Ten eerste moet er een duidelijke 
implementatiestrategie komen, en dient de wijze waarop doelen worden gesteld dusdanig te 
worden gewijzigd dat dit uit een meer functioneel standpunt kunnen worden geformuleerd. 
Daarnaast moet worden ingezet op een goed beschreven pedagogisch theoretische basis, waarbij 
de bedoelde dragende principes nadrukkelijk in de werkwijze tot uitdrukking kunnen komen. Het 
MOVE curriculum legt de nadruk op het aanleren van bewegingsvaardigheden. Het uiteindelijke 
doel, vergroten van de zelfstandigheid en onafhankelijkheid van het kind blijft als het ware buiten 
beeld. Indien MOVE geïntegreerd wordt binnen een context waarbij activiteiten gestuurd worden 
door een pedagogisch perspectief maakt dit ook de transfer mogelijk van de louter motorische 
activiteiten naar functionele activiteiten.  
 
Mogelijk verschaft het beschreven onderzoek de benodigde input voor het handhaven of 
(opnieuw) inzetten van het MOVE curriculum binnen het totale aanbod binnen de zorg voor 
kinderen met EVMB.    
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Aanvankelijk was ik niet van plan om mijn proefschrift af te ronden met het schrijven van een 
dankwoord. Vaak zijn dankwoorden naar mijn mening een opeenstapeling van politiek correcte 
uitspraken die afgesloten worden met een smeuïge alinea waarin speciale niet in woorden te 
omvatten uitspraken worden gedaan naar het thuisfront. Een groot deel van de lezers van het 
proefschrift schijnt echter toch vooral geïnteresseerd te zijn in deze laatste alinea’s en niet in de 
laatste plaats om te kijken hoe iemands privé-leven eruitziet, hoeveel kinderen iemand heeft en 
welke leuke of minder leuke namen deze hebben. Maar ja, in de afgelopen jaren zijn al veel van 
mijn principes aan de kant gezet. Daarbij word je op één of ander manier toch wat sentimenteel bij 
het afronden van je proefschrift, mogelijk aangewakkerd door de zwangerschapshormonen die 
momenteel in mijn lijf ronddwalen. Dus toch maar een dankwoord alhoewel ik ook simpelweg kan 
volstaan met: bedankt iedereen die op welke manier dan ook een bijdrage heeft geleverd aan dit 
onderzoek en aan mijn proefschrift. Uiteindelijk toch maar even wat persoonlijke woorden want 
zonder de enorme inzet, bereidwilligheid en hulp van veel mensen was dit onderzoek namelijk 
echt niet mogelijk geweest en was mijn proefschrift beland in de papierversnipperaar. 
 
Ten eerste wil ik de leden van de wetenschappelijke begeleidingscommissie van hart bedanken 
voor hun constructieve opmerkingen tijdens het onderzoek en op basis van eerder verschenen 
tussenrapporten. Hierbij noem ik speciaal de heer Prof. dr. P. Rispens, mevrouw M. van Muijen, 
mevrouw Drs. E. Goossens en de heer Prof. dr. W. Eisma.   
De leescommissie bestaande uit mevrouw Prof. dr. B. Maes, de heer Prof. dr. A. Ruijssenaars en 
de heer Prof. Dr. A. Vermeer dank ik voor de snelle beoordeling van het manuscript.  
Ook dank ik het NIVEL omdat men binnen deze organisatie mij de kans heeft gegeven de laatste 
punten op de ‘i’ te zetten van mijn proefschrift. Daarbij waren mijn directe collega’s zeker niet 
onbelangrijk. Zij zorgden voor de nodige afleiding en gemeende belangstelling die ik nodig had  
tijdens de vele uren werk en de nodige frustraties. Vooral Fuusje en Ellen noem ik hierbij speciaal: 
ik mis jullie nu al alhoewel we elkaar nog maar zo kort kennen! 
 
Voordat ik mijn begeleiders bedank wil ik eerst alle kinderen en hun ouders die binnen het 
onderzoek betrokken waren enorm bedanken voor hun bereidwilligheid om binnen dit onderzoek 
deel te nemen. Deze kinderen en hun ouders hebben mij laten zien dat zij echt bijzonder zijn in de 
ruimste zin van het woord, hoe cliché dit ook klinkt. Daarnaast heb ik de enorme inzet van alle 
begeleiders, therapeuten, gedragskundigen en anderen die bij de zorg voor deze kinderen 
betrokken zijn en die een zeer belangrijke rol in het onderzoek hebben gespeeld enorm 
gewaardeerd. Zonder jullie had ik een groot deel van de gegevens die nodig waren voor het project 
nooit verkregen. Natuurlijk dank ik ook vele andere personen van Stichting Ipse die in meer of 
mindere mate hun bijdrage hebben geleverd aan dit onderzoek. Ik noem speciaal de heer D. 
Warnaar, mevrouw Drs. E. Goossens, mevrouw Drs. A. Linthorst, de heer Drs. S. Cramer, de heer 
Drs. P. Deman, de heer J. Pelgrims en mevrouw L. van Vliet. Ook bedank ik alle kinderen, ouders, 
medewerkers en vooral de heer J. Matser van Stichting Meare, een Stichting voor mensen met een 
verstandelijke beperking in Eindhoven en omgeving, voor hun belangrijke bijdrage aan het 
onderzoek. Ongekend was de bereidwilligheid van deze Stichting om deel te nemen aan het 
onderzoek binnen de referentiegroep. De snelheid en het gemak waarmee binnen Meare de 
benodigde gegevens verzameld konden worden was fantastisch.  
 
Dan nu een aantal speciale woorden gericht aan mijn directe ‘begeleiders’; Carla Vlaskamp, Han 
Nakken en Koop Reynders.  
Carla, de afgelopen jaren heb ik steeds meer bewondering gekregen voor je enorme gedrevenheid 
en inzet voor onder andere kinderen met zeer ernstige intellectuele en meervoudige beperkingen. 
Steeds meer vormde je in verschillende opzichten een voorbeeld voor mij en ik ben nu extra 
verheugd om weer met je samen te mogen werken. Ik dank je tenslotte nog extra omdat je mij echt 
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door de laatste loodjes heen hebt gesleept en mijn stukken ongekend snel van commentaar en 
correcties hebt voorzien. Dank je wel. 
Han, vanaf het eerste moment had ik het idee dat we elkaar altijd wel ‘begrepen’ al was het maar 
om de bepaalde cynische humor die je hebt. Bovendien heeft je sterke analytisch vermogen mij 
regelmatig inzicht gegeven in waar mijn warrige stukken nou echt over gingen en moesten gaan. 
Ondersteund door de meest leuke ‘oude’ anekdotes beschouwde ik de afspraken met jou altijd als 
een leuk Gronings uitje waarmee ik zeker weer verder mee kon.  
Koop, jij bent vooral betrokken geweest bij de ‘praktijkkant’ van het onderzoek. Je stond altijd 
weer open voor mijn lange verhalen en kon die voorzien van goede bruikbare tips zodat het 
onderzoek weer op de rit werd gezet. Verder verraste je mij keer op keer door de enorme 
hoeveelheid energie die jij hebt en het warme persoonlijke contact dat je onderhoudt met mij, 
andere promovendi, studenten en  de mensen op de ‘werkvloer’ binnen het onderzoek. Koop, dank 
je wel en ik ben blij dat we alles zo hebben kunnen regelen dat je bij mijn promotie bent.   
 
Natuurlijk kan ik nu een hele lijst mensen noemen die de afgelopen jaren belangrijk zijn geweest 
zowel binnen als buiten mijn promotieproject. Ik noem slechts enkele speciaal bij naam alhoewel 
misschien diegene die niet expliciet worden genoemd nog belangrijker waren op welke wijze dan 
ook.  
Er zijn verschillende studenten van zowel het Instituut voor Bewegingswetenschappen en de 
afdeling  Orthopedagogiek van de Rijksuniversiteit Groningen als van de universiteit van Leiden 
die een  bijdrage hebben geleverd aan dit onderzoek. Dit waren onder andere Hetti Mali, Benigna 
Hidech, Jolanda Oosten en Lonneke Pompe. Lonneke bedank ik vooral voor het verzamelen van 
een groot deel van de gegevens binnen Stichting Meare. 
 
Tenslotte nog een paar hele persoonlijke opmerkingen voordat ik afsluit met de bekende laatste 
smeuïge zinnen die gericht zijn aan ‘thuis’.  
Gaby, bedankt voor het uitvoeren van alle metingen van de gewrichtsmobiliteit. Naast je 
gedrevenheid om de metingen op een zeer wetenschappelijk verantwoorde manier uit te voeren 
hebben we ook heel wat uurtjes doorgebracht met het kakelen over minder relevante maar zeker 
voor ons aanstaande moeders niet minder belangrijke zaken zoals buggy’s, zuigflesjes, 
babydragers en andere zaken waardoor we ons “gewoon goed voelen” en weten “dat het klopt”.  
 
Nicole, zonder jou zou MOVE nooit in Nederland zijn gestart, zou het wetenschappelijk 
onderzoek nooit van de grond zijn gekomen en zouden de onderzoeksresultaten nooit geworden 
zijn zoals deze nu binnen dit proefschrift gepresenteerd worden. Nicole heel erg bedankt voor je 
enorme inzet, gedrevenheid en vasthoudendheid. Ik vind het enorm leuk dat je mijn paranimf wil 
zijn.  
 
Harry, jij bent het ooit geweest die mij het vertrouwen heeft gegeven de stap te wagen naar de 
‘onderzoekswereld’. Menigmaal heb ik er misschien wel spijt van gehad als de dingen niet liepen 
zoals ik dat graag zou zien. Maar ja, uiteindelijk gingen die ergernissen ‘vaak nergens over’ en 
was jij diegene die voor mij alles relativeerde. Uiteindelijk ben ook ik er van overtuigd dat de 
juiste stap gezet is. Mocht ik toch nog tijdens ‘de ceremonie’ twijfelen over iets dan ben ik blij en 
gerust te weten dat jij mijn paranimf bent en de boel (weer) overneemt.    
 
Nou dan nu speciaal iets voor mijn prachtige dochters; Bregje en Lobke (leuke namen toch?). 
Lieve, lieve kleine eigenwijze meisjes. Op dit moment begrijpen jullie nog niet goed waar mamma 
nou al die tijd druk mee was. Alhoewel, Bregje jij zwaaide mij menigmaal uit met de woorden: 
“lekker werken hè mamma op je perkjoetor…’. Ooit hoop ik dat jullie begrijpen dat er (helaas?) 
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mamma’s zijn die ambities hebben die tijdelijk niet helemaal verenigbaar zijn met het perfecte 
moederschap.  
Bart, misschien ben ik jou wel de meeste dank verschuldigd. Op een belangrijk moment kwam jij 
weer in mijn leven. Ik bewonder je enorme geduld die je met mij hebt (gehad?). Nadat ik 
schreeuwend, tierend en brullend door het huis was gerend omdat er weer van alles mis ging met 
vooral digitale dingen waar ik geen enkel verstand van wil hebben was jij het die gewoon tot diep 
in de nacht met rode oogjes doorging om de boel weer af te maken. Dat terwijl ik al lang vond dat 
ik het verdiend had om te gaan slapen. Het enige hierover wat ik je wel eens tegen een ander 
hoorde zeggen was iets in de trant van: “ach ja, intelligente wijven…..”. Misschien toch maar in 
een volgend leven terug naar de “vissticks en doperwten”? Lieve Bart, dank je wel voor alles en ik 
verheug me op ons volgende projectje…. 
 
 
Gouda, 12 januari 2005 
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1. Het curriculum 'Mobility Opportunities Via Education´ zou gezien de uitgangspunten 
onderdeel moeten zijn van het totale zorgaanbod aan kinderen met zeer ernstige verstandelijke 
en meervoudige beperkingen (dit proefschrift) 

 
2. Het goed implementeren van het MOVE curriculum vraagt zowel om een goede theoretische 

basis als om adequate professionele ondersteuning (dit proefschrift) 
 

3. Bewegen richting zelfstandigheid is voor kinderen met zeer ernstige verstandelijke en 
meervoudige beperkingen geen zelfstandige beweging (dit proefschrift) 

 
4. Het afbouwen van steun tijdens het uitvoeren van vaardigheden moet altijd in het perspectief 

staan van de opbrengst voor het kind (dit proefschrift) 
 

5. Belangrijker dan de vraag ´to MOVE or not to MOVE´ is de vraag ´how, when and why to 
MOVE` (dit proefschrift) 

 
6. Bewegingsgerichte activiteiten voor kinderen met zeer ernstige verstandelijke en meervoudige 

beperkingen zijn goed, doelgerichte functionele en in het dagprogramma geïntegreerde 
bewegingsactiviteiten zijn beter (dit proefschrift) 

 
7. De ´Top Down Motor Milestone Test´ is bruikbaar voor de planning en evaluatie van 

bewegingsgerichte activiteiten bij kinderen met zeer ernstige verstandelijke en meervoudige 
beperkingen (dit proefschrift) 

 
8. Ondanks de aanwezige beperkingen kunnen kinderen met zeer ernstige verstandelijke en 

meervoudige beperkingen leren en zich vaardigheden eigen maken (dit proefschrift) 
 

9. Het belang van activiteit voor mensen met verstandelijke beperkingen wordt ernstig 
onderschat   

 
10. Functionele fysiotherapie is het ultieme voorbeeld van een pleonasme 

 
11. De kennisuitwisseling tussen wetenschappers wereldwijd moet door 'de praktijk' als voorbeeld 

worden genomen 
 

12. De keuze om werken, promoveren en moederschap te combineren dwingt zowel de 
wetenschapper, promovendus als moeder tot afstand van perfectie 


