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INTRODUCTION

INTRODUCTION

Parents have ideas about the development of their children and about how to raise 
them. These ideas are, among other things, based on their own upbringing, in addition 
to families in their environment, books, television programs, and other information 
services such as websites. However, sometimes the upbringing and development of their 
child does not correspond with the ideas parents have, for example, when the child has 
a developmental delay or in the case of problems in the interaction between parent and 
child. Then, parents need to adapt the upbringing of their child to these circumstances. 
Sometimes these adaptations can be accomplished by means of traditional knowledge 
or help from the social network. When this is insufficient, professional help becomes 
desirable (Hoekstra, 2008). 

Help for families with regard to the upbringing of their children between 0 to 5 
years of age is often categorized under the term “early childhood intervention” (ECI). 
One of the possible ways for families to receive help is via home intervention programs. 
Several intervention programs are available for home-based interventions (Carr, 2002). 
One of these programs is the Portage Program. The American Portage Project began 
in Portage, Wisconsin, in 1969. Portage was designed to be a home-based intervention 
program for families with children from 0 to 6 years of age with special educational 
needs (Bluma, Shearer, Frohman, & Hilliard, 1976; Cameron, 1997). The aim of the 
Portage Program is to stimulate the development of children with a developmental age 
between 0 and 6, change the behavior of the child, and provide support for the parents 
(Bluma et al., 1976). The Dutch version of this program (Portage Programma Nederland: 
PPN) has been used in the Netherlands since the 1980s (Sipma & Van der Meulen, 
1991). Besides the home-intervention version of the program, a version for intervention 
in a group of children (Portage GroepsProgramma: PGP) has been developed in the 
Netherlands (Van Marle-Dekker, Van Oudheusden, Van der Meulen, & Sipma, 1999). 
Both intervention programs have been added to a national database of evidence-based 
interventions (Pennings, 2007).

This dissertation is about the revision of the PPN (PPN-R). The revision follows upon 
clinical demands for a revision and previous research results (Oenema-Mostert, 2006; 
Sipma, 1996). As will be shown in Chapter 1 of this dissertation, in ECI there has been 
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a shift from child centeredness to family centeredness. Although the theory underlying 
the PPN emphasizes the importance of a family-centered focus, this family focus is not 
clear in the unrevised version of the PPN (Chapter 2). 

The Portage Program Checklist (Bluma et al., 1976; Shearer & Shearer, 1972, 1974) 
is used to assess a child’s existing repertoire of skills (see also Chapter 2). Research into 
the Portage Program has revealed a need to revise the Checklist with regard to the 
number and content of the items (Faber, 2002; Pol & Ruiter, 1998; White, Bungay, & 
Gabriel, 1994; White & East, 1983). Another argument for revising the Checklist is 
that the assumption that the items are in order of increasing difficulty corresponding to 
a developmental continuum has never been empirically validated (see Chapters 2 and 3).

Because of the shift in intervention to that of a family focus and the need to revise 
the Checklist, a research project on the revision was begun. The three major revisions 
envisaged for the PPN are (a) the revision of the focus of the program, (b) the revision 
of the manual with regard to aspects other than the revision of the focus, and (c) the 
revision of the Checklist and Cardfile. 

After the revision was completed, a study into the effectiveness of the revised version 
as compared to the unrevised version was carried out. The focus of this study was on 
families with child-rearing problems. These problems not only relate to families with 
children with a mental developmental delay but also to families with children with 
conduct problems and to parents with insufficient child-rearing skills. The families 
themselves felt that they needed help with these problems.

Before describing the revision and the results of the study into the effectiveness of the 
revised version in Chapter 1, the terms “early childhood intervention” and “family 
centeredness” will need to be clarified. In addition, the theoretical backgrounds for this 
revision will be described, together with changes in legislation and results from empirical 
research that contributed to the shift from child centeredness to family centeredness 
in ECI. 

Chapter 2 provides more information about the Portage Program and the revision 
of this program. The revision of the Checklist is discussed in detail in Chapter 3. 

Information about the research project into the effectiveness of the revised version 
has been spread out over four chapters. In Chapter 4 the introduction and method 
for the research into the effectiveness of the PPN and PPN-R are given. The results of 
intervention using the PPN are described in Chapter 5, with the results of intervention 
using the PPN-R in Chapter 6. Finally, in Chapter 7 the results of intervention using the 
PPN and PPN-R are compared with each other. The dissertation ends with a discussion 
in Chapter 8 of the research project.
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1
FAMILY CENTEREDNESS IN EARLY  
CHILDHOOD INTERVENTION

1.1 Introduction

As already mentioned in the Introduction, sometimes professional help is desirable when 
parents have to adapt the upbringing of their child to atypical circumstances. Help for 
families with children between 0 to 5 years is often categorized under the term “early 
childhood intervention” (ECI). The Portage Program is an early childhood intervention 
program. In Section 1.1.1 of this chapter, the general population falling within ECI, 
the key principles of ECI, and the term family centeredness will be discussed in order 
to provide a theoretical framework for the chapters that follow. In subsequent sections 
of this first chapter, the underlying theory, legislation, and research results with regard 
to family centeredness within ECI will be presented.

1.1.1 Early childhood intervention and family centeredness

The definition of the population that is being served with ECI, that is, “early childhood 
intervention,” varies throughout the literature about ECI, and the terms “early interven-
tion” and “early childhood intervention” are often used interchangeably. However in most 
definitions the fact is mentioned that ECI is actually targeted towards young children 
with developmental problems − or with a risk for developmental problems − and their 
families (Blackman 2002; De Moor, Van Waesberghe, Hosman, Jaeken, & Miedema, 
1993; Guralnick, 2011; Shonkoff & Meisels, 2000; Susan & Jackson, 2000). The help 
given to these families is not only “focused on the developmental problems of the child 
(…) but also, for example, on their health and well-being (…), adaptive parenting and 
overall family functioning” (Shonkoff & Meisels, 2000, p. XVII). ECI should thus be 
focused on the child and his/her family as a whole (De Moor et al., 1993; Heinen, 2000; 
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Shonkoff & Meisels, 2000; Simeonsson, 2000; Susan & Jackson, 2000) within the 
environmental context of that child and family (De Moor et al., 1993; Heinen, 2000; 
Simeonsson, 2000). Involving the parents provides recognition of their expertise. After 
the intervention is over, parents have to raise their children by themselves once again 
(Sipma, 1996). Help should also be individualized, that is, tailored to the needs of the 
family (Guralnick, 2011; Shonkoff & Meisels, 2000; Simeonsson, 2000). ECI needs to 
start as soon as possible after a problem has been recognized in order to prevent problems 
in the future and to increase the chance on positive effects on the development of the 
child (Van Loon & Van der Meulen, 2004, p. 18, translation by the author). To guarantee 
the quality of ECI, it should be based on theory (Heinen, 2000) that is supported by 
empirical data (Guralnick, 2011; Susan & Jackson, 2000) and evaluated (Heinen, 2000; 
Simeonsson, 2000). ECI should not consist of one type of help but of a variety of forms 
(De Moor et al., 1993; Shonkoff & Meisels, 2000; Susan & Jackson, 2000). 

Many of these principles can be found in the definition Van Loon and Van der Meulen 
(2004) made about ECI that is based on both national and international literature: “ECI 
consists of a well-defined and time-phased entity of support activities meant to realize 
well defined goals that are aimed at solving, decreasing or preventing child-rearing 
problems of children from birth to six years of age and their parents that are based on 
specific theories and contain planned ahead evaluation moments and criteria” (p. 19, 
translation by the author).

Although family centeredness is an important issue in ECI, Allen and Petr (1995) con-
cluded that there was no general consensus about the exact meaning of this term. They 
conducted a literature review on family-centered service delivery (in general, not just 
ECI) in which they reviewed 28 definitions of family centeredness. Allen and Petr (1995) 
compiled the following definition: “Family-centered service delivery, across disciplines 
and settings, views the family as the unit of attention, and organizes assistance in a col-
laborative fashion and in accordance with each individual family’s wishes, strengths, 
and needs” (p. 23). The focus on the family does not mean that at the moment of the 
referral the problem for which the help is sought must refer to the family as a whole. 
However, in resolving the problems, it is not just individuals who are involved. Allen 
and Petr (1995) criticize the definition they have compiled from the literature, and 
especially the part which refers to a family’s choice: It is not always possible to do com-
pletely what a family wants; the family’s choice may sometimes be in conflict with the 
definition (e.g., when a family decides not to participate); and members of the family do 
not always have the same ideas about the intervention. Therefore, they formulated a new 
definition of family centeredness: “Family-centered service delivery, across disciplines 
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and settings, recognizes the centrality of the family in the lives of the individuals. It is 
guided by fully-informed choices made by the family and focuses upon the strengths 
and capabilities of these families” (p. 36). This dissertation focuses especially on the 
second element of this definition.

The principle that ECI should be family focused (within the environment) instead of 
solely on the child has not always been a key principle. In ECI there has been a shift from 
child centeredness to family centeredness. This shift can be explained by new theoretical 
insights, changes in legislation, and the results of empirical research. In the following 
sections, these three points will be clarified, mainly for the US and the Netherlands. 

1.2 Theories important for family centeredness in ECI

Several theoretical insights have contributed to the shift from child-centered to family-
centered early childhood intervention in legislation and in practice. In this section some 
of the important theories will be described. 

1.2.1 Ecological framework

The ecological model has been a stimulant for including the environment in research and 
intervention (Keenan 2002; Pol & Ruiter, 1998). An example of the ecological model is 
Bronfenbrenner’s bioecological model (Keenan, 2002). Bronfenbrenner (1974) indicates 
in his model that the families of the children have to be involved in early intervention 
in order to achieve and maintain positive outcomes. In the bioecological model the 
environment of the child is divided into four layers (systems). These layers influence 
each other and the child. A change in one layer affects all other layers and the child. 
The four layers are (Bronfenbrenner 1977; Keenan, 2002; Shonkoff & Meisels, 2000):
1. The microsystem: The immediate surroundings of the child together form the mi-

crosystem. The child and the microsystem influence each other. Not only does the 
family or the school belong to this microsystem but also, for example, the activities 
at school or the relationship between the parents.

2. The mesosystem: This system is formed by the relationships between the microsystems. 
The quality and number of these relationships is important for the development of 
the child.

3. The exosystem: These are systems in which children are not directly involved but that 
influence the development of the child positively (protective factor) or negatively (risk 
factor) in an indirect way. An example of an exosystem is the workplace of parents. 
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Work can influence parents in such a way that they have, for example, less time for 
rearing their children. 

4. The macrosystem: This system consists of the overarching social structure of ideologi-
cal, demographical, and institutional patterns. The micro, meso, and exosystems are 
embedded in the macrosystem.  

All these layers in the environment of the child lead to the complex functioning of 
the child and his/her family. Because of the mutual influence and because the family 
spends a lot of time with the child, intervention should be focused on the family as a 
whole (Bruder, 2000). Every setting can have a different effect on the child, therefore 
during an intervention the child and the relationship of the child with the environment 
have to be compared in different settings, for example, at home and at school (Bron-
fenbrenner, 1977). Subsequently, the intervention has to include individualized goals 
to support the family and the child. Intervention strategies to reach these goals have 
to be embedded within the daily routines of a family (Susan & Jackson, 2000). Every 
family has daily routines, with which they organize their lives. These routines reflect 
personal and cultural values, and beliefs, but are also influenced by the environment. For 
an intervention to be successful, this intervention has to be compatible with the daily 
routines of a family (Bernheimer & Keogh, 1995). Scarr (2001) states that the interac-
tion between parent and child is partly determined by the culture in which the family 
lives. Within the general beliefs of a culture, parents make their own interpretation as 
to what are appropriate ways to interact with children, leading to individual variation 
within every culture. 

1.2.2 Transactional theory

Besides ecological theory, transactional theory also emphasizes the importance of fo-
cusing an intervention not solely on the child, because development is not determined 
completely by an individual. Actually, in transactional theory the outcome of the develop-
ment is seen as the result of a continuous exchange of information, called transactions, 
between individual and environment (which includes parents) (Sameroff & Chandler, 
1975; Sameroff & Fiese, 2000). Even when the child is just an infant, there is an exchange 
of information between infant and environment (Sameroff & Chandler, 1975). Both the 
individual and the environment change over time. Because they change, their influence 
on each other also changes, which makes them change once again, et cetera. (Sipma, 
1996). This continuous change in influence has the effect that relationships between 
parent and child vary, even within the same family (Rubin, 2001). Reactions of parents 
and children to each other’s behavior positively or negatively reinforce that behavior 
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(Scarr, 2001). A child influences his/her (home) environment by structuring and orga-
nizing it. By doing this a child can sometimes develop in a positive way, even when the 
influence from the environment is not positive (Sameroff & Chandler, 1975; Sameroff 
& Fiese, 2000). A child makes choices about what environments he/she experiences, for 
example, in choosing friends (Scarr, 2001). The capacity of the child to structure and 
organize the environment can be hindered by problems in the environment but also by 
problems the child him/herself has (Van der Meulen & Smrkovsky, 1984). Risk factors 
have a cumulative effect on developmental outcomes (Sameroff & Fiese, 2000). The way 
the parents interpret the behavior of the child influences the way in which they react to 
the child. For the intervention, it is important to gain insight into this interpretation 
(Sameroff & Fiese, 2000). The assumption that child and parent, and their influences on 
each other, change over time distinguishes the transactional model from the ecological 
model, in which the interactions between child and environment are seen as more static 
(Sameroff & Chandler, 1975).

Because of this mutual influence and changes over time, the development of a child 
cannot be predicted in advance (Sipma, 1996). In retrospect it is sometimes possible 
to construct a series of transactions that explain the current developmental outcomes. 
One developmental outcome can have several causes (Sameroff & Fiese, 2000). This 
retrospection is not designed to determine the direct causes for the problems but to 
arrive at an overview of the components of the child-rearing situation and how they 
have influenced each other. This can serve as a starting point for intervention (Sipma, 
1996). In intervention it is not possible to focus on all the factors that are influencing 
a child’s development. The amount of factors focused on during intervention has to fit 
the family and its problems (Sameroff & Fiese, 2000). 

In transactional theory, three strategies are available to change the development of 
the child (Sameroff & Fiese, 2000; Van der Meulen, 2003): 

 – Remediation: This strategy is focused on changes in the behavior of the child towards 
the parent, often with help from a professional. The goal of remediation is to make 
the child fit in with the child-rearing skills of parents, which are adequate enough 
when the child responds to them in an appropriate way (Sameroff & Fiese, 2000).

 – Redefinition: This strategy is focused on changing the ideas and expectations of 
parents about their child, by means of which the interaction between child and par-
ent will improve. Parents have to learn to use those child-rearing skills they already 
possess (Sameroff & Fiese, 2000).  

 – Reeducation: When parents do not have certain child-rearing skills (in contrast to 
redefinition where parents do have the skills but do not use them), reeducation is 
used to teach the parents those skills. These interventions are focused on the direct 
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redefinition

Child

reeducation

Parent

Child

remediation

Parent

Figure 1.1. Schematic drawing of remediation, redefinition, and reeducation. From 
“Transactional Regulation: The Developmental Ecology of Early Intervention” by A.J. 
Sameroff & B.H. Fiese, 2000 in J.P. Shonkoff & S.J. Meisels, Handbook of Early Child-
hood Intervention, second edition, p. 150. Cambridge: Cambridge University Press.

interactions between parent and child so as to enable optimal development (Sameroff 
& Fiese, 2000). 

A single focus on child characteristics in intervention is not enough to change develop-
mental outcomes; the environment has to be taken into account. Because every family 
is unique, intervention has to be adapted to the individual family. No one intervention 
can be the same for all families (Sameroff & Fiese, 2000). See Figure 1.1 for a schematic 
drawing of the three intervention strategies.

1.2.3 Developmental Systems Model

Another model important for changing the focus of the intervention is Guralnick’s 
“developmental systems model.” Like the ecological and transactional model, this model 
is system oriented (Guralnick, 2011). An intervention should focus not just on the child; 
instead, the problems should be viewed from a broader perspective. It is important to 
pay attention to the environment of the child in order to arrive at an optimal course of 
development (Guralnick, 2005a). Contrary to the ecological and transactional models, 
the developmental systems approach explicitly involves the context of early intervention 
in understanding the developmental mechanisms that influence the child’s development 
(Guralnick, 2011). The developmental systems model can be used as a framework for the 
design of a comprehensive early intervention system (Guralnick, 2001; 2005a; 2005b). 
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Three core principles can be defined within the developmental systems model: (1) 
The components that influence the child have to be organized within a developmental 
framework; (2) integration is needed at every level; and (3) inclusion practices are neces-
sary (Guralnick, 2001). All three core principles of the model should be represented in 
every component of the model. Core Principle 1 will be discussed in more detail below. 
With regard to Principle 2, integration, it is important to state that integration occurs 
at every level of the model. The model describes an integrated process which involves 
interdisciplinary assessment. Furthermore, integration is essential in the assessment of 
stressors and the development of the intervention plan. During the implementation of 
this plan, integration is also needed and, finally, integration has to occur at the system 
level itself (Guralnick, 2001). Principle 3, inclusion, is difficult to implement. However, 
reasonable levels of social integration can occur for many children. Practices need to be 
established that are consistent with the principles of inclusion.  

In Core Principle 1, Guralnick (2001; 2005a; 2005b) states that the components 
that influence the child have to be organized within a developmental framework. The 
development of the child is influenced by three components: family interaction patterns, 
family characteristics, and child characteristics. 

The first component, family interaction patterns, has a direct influence on the devel-
opment of the child. There are three different family interaction patterns: the quality of 
the transactions between parent and child (of which the key components are: discourse 
framework, instructional partnership, and socioemotional connectedness, Guralnick 
2011), the experiences of the child that are enabled by the family (such as appropriate 
toys and daycare), and the health and safety of the child which is the responsibility of 
the family (such as nutrition and protection from danger). Research shows a relationship 
between the quality of the family interaction patterns and the developmental outcomes 
of a child. Family interaction patterns show a huge variation and various interaction 
patterns can lead to optimal developmental outcomes. Because of this relationship, 
the central aim of intervention should be to optimize the family interaction patterns 
in order to optimize the development of the child (Guralnick, 2001; 2005a; 2005b; 
2011). Guralnick (2001) uses the family interaction patterns in his definition of ECI: “a 
system designed to support family patterns of interaction that best promote children’s 
development” (p. 15).

Stress can be put on these interaction patterns by child and family characteristics 
(second and third component). Through the interaction patterns, these characteristics 
have an indirect influence on child development. Four possible stressors can be defined 
when a child with (a risk for) a disability is born: (a) need for information at all levels, for 
example, about the development of the child and available intervention; (b) interpersonal 
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and family distress, for example, negative emotional feelings and a change in family 
routines; (c) resource needs, for example, expenses for health services; and (d) threats to 
parents’ confidence, for example, doubts parents begin to have about their child-rearing 
competencies. In addition to child characteristics, family characteristics can also have a 
negative impact on child development. Again, four risk factors can be determined: (1) the 
personal characteristics of the parents, for example, low intellectual abilities; (2) financial 
resources/poverty; (3) social support, for example, the absence of friends; and (4) child 
characteristics that are unrelated to the child’s risk status or disability, for example, a 
difficult temperament. These above-mentioned stressors have a cumulative effect on the 
family’s interaction patterns and, indirectly, on child developmental outcomes. Besides 
serving as risk factors, certain family characteristics can also serve as protective factors 
(Guralnick, 2001; 2005a; 2005b). 

Because of the diversity of the interaction patterns and their mutual influence on 
each other, along with possible risk and protective factors that exert their influence on 
the interaction patterns, the possible developmental outcomes are complex (Guralnick, 
2011). Child characteristics, family characteristics, and family interaction patterns have 
to be assessed carefully at the start of an intervention program in order to arrive at an 
overview of the risk and protective factors (Guralnick, 2001; 2005a; 2005b).
  
In this section those theories were described that contribute to change in the focus of 
intervention. These changing theoretical insights have had an influence on legislation. 
Therefore, in the next section changes in legislation will be described that have been 
important for the development of family-centered ECI.

1.3 Legislation important for early childhood intervention

1.3.1  Legislation – United States 

The Education of the Handicapped Act Amendments of 1986 (Public Law 99-457), 
and especially part H of this law, have been of significant importance in the develop-
ment of family-centered Early Childhood Intervention (Allen, 2007; Bruder, 2000; 
De Moor et al., 1993; Guralnick, 2005a; Hanson & Bruder, 2001; Mahoney & Filer, 
1996; Susan & Jackson, 2000). The 1986 law requires that early childhood education 
must be provided for all children with special educational needs until kindergarten 
(Allen & Petr, 1995). It also gives more power to parents in terms of service planning 
and coordination (Thompson, Lobb, & Elling, 1997).  In 1997 Part H was reauthorized 
as part C under the Individuals with Disabilities Education Act (IDEA) (Allen, 2007; 
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Hanson & Bruder, 2001; Susan & Jackson, 2000). Guralnick (2005a) states in a citation 
that the core of the 1997 legislation is the following (p. 4): “…to develop and implement 
a statewide, comprehensive, coordinated, multidisciplinary, interagency system that 
provides early intervention services for infants and toddlers with disabilities and their 
families (Individuals with Disabilities Education Act Amendments of 1997, PL 107-17, 
Section 631).” Contrary to previous legislation, this law also includes other appropriate 
activities in ECI instead of just educational activities (Hanson & Bruder, 2001). ECI 
is not only accessible for families with children with a developmental delay in cogni-
tive, physical, communicational, social, or emotional, or adaptive behavior, but also for 
families whose children are at risk (Allen, 2007; Hanson & Bruder, 2001). Although 
Guralnick does not mention the accessibility for children who are at risk in the core of 
the legislation, this addition has widened the range of ECI. 

The term family-centered care was already used in the 1960s and families were already 
involved in intervention, but with Part H the term was formalized (Bruder, 2000). The 
law required that, for every family that receives intervention, an Individualized Family 
Service Plan must be written out (De Moor et al., 1993; Farrell, 2009; Mahoney & 
Filer, 1996). Families have to be actively involved in the assessment process, and in the 
planning and carrying out of the intervention (Susan & Jackson, 2000). Professionals 
and parents together design the intervention and adapt it to the home environment 
(Mahoney & Filer, 1996). ECI has to be given as far as possible in a natural environment. 
This has enabled families ever since then to receive intervention at home and to embed 
the intervention in everyday routines (Hanson & Bruder, 2001; Susan & Jackson, 2000).

1.3.2  Legislation − Netherlands

In the Netherlands, until the 1960s most people with mental disabilities lived in separate 
institutions and received special education. In 1960, the number of these institutions 
showed an increase mainly due to the Algemene Wet Bijzondere Ziektekosten [Exceptional 
Medical Expenses Act] (AWBZ) of 1967 which stated that every person with a mental 
disability had the right to full compensation for the costs of residing in an institution 
(Tonkens & Wijers, 2000). This financing not only resulted in an increase in institu-
tional places but also made it possible to make the living situation more pedagogical, 
with more attention on an activity program during the day (Schoorl, Van den Bergh, & 
Ruijssenaars, 2000). In the 1970s new ideas came to the fore. In memorandums from 
1975 and 1977, it was stated that special education should only be reserved for those 
children with severe disabilities; all other children should be enrolled in regular educa-
tion, along with receiving special help. With regard to the living situation of persons 
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with disabilities, in 1982 the government was advised to implement a preference for 
small-scale services instead of large institutions (Tonkens & Wijers, 2000). Sipma (1996) 
and Van Loon and Van der Meulen (2004) report that although the first initiatives in 
home intervention can already be dated to the 1950s, ever since the 1970s there has 
been an enormous increase in the number of possibilities for home intervention. Home 
intervention has been targeted towards helping families with a child with a mental 
disability as well as towards families with psychosocial problems (Sipma, 1996). In 
1979 the VTO-samenwerkingsverbanden [group practices for early detection] (ISR-3, 
1979) were founded. Their task was to coordinate the support for children from birth 
to seven years of age, with the aim of signaling developmental constraints in a timely 
fashion and integrating the support needed. Child and parent were to receive the most 
optimal interventions available. By the end of the 1990s, there were a huge number of 
home interventions available for different target groups, encompassing a wide diversity 
in the nature and severity of their child-rearing problems (Sipma, 1996). Since then the 
policies of the government have once again changed. In 2005, the Wet op de Jeugdzorg 
[Youth Care Act] came into effect. With this law, single access points for youth care 
were created which made it clear for families where to go for help. Care that is most 
appropriate for a young person and his/her family must be made available to this person 
and family (Ministry of Health, Welfare, and Sport, 2005). The idea behind the Wet 
maatschappelijke ondersteuning [Social Support Act] (WMO) from 2007 is that everyone 
must be able to participate − if necessary with support − in society, and be able to live on 
their own (Social Support Act, n.d.). Support also includes help for children and youth 
with problems in growing up, and parents with child-rearing problems (Rijksbeleid 
[Government policy], n.d.). In 2007, the Ministry for Youth and Family published a 
memorandum, Alle kansen voor alle kinderen [All opportunities for all children], in 
which the family occupies a central position and more attention was to be given to 
prevention (Rijksbeleid, n.d.). Centers for Youth and Families were set up for families, 
where they could ask for help about development and growing up (Wat doet een CJG? 
[What does a Center for Youth and Families do?], n.d.). 

In the previous sections, the changes in theoretical insights and, consequently, the 
changes in legislation have been described which were of importance in the development 
of a family focus within ECI. This change has had consequences for empirical research 
that is focused on the effectiveness of ECI. In the next section, these consequences will 
be briefly described and the results of research projects on family centeredness will be 
presented.
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1.4 Results from empirical research on family centeredness

Because of the shift in ECI, Kuczynski and Lollis (2001) state that research has to shift 
from a unilateral model of parenting to a bilateral model of parent-child relations. In the 
unilateral model, the ongoing interaction between parents and children is not taken into 
account; instead, the focus is on the influence parents exert on their children. Interac-
tions between parent and child are recognized but not investigated long-term. Because 
the focus is on the influence parents exert on their children, children are seen as passive 
recipients who have less “power” than parents. In the literature several bilateral models 
can be found, for example, the transactional model. In bilateral models the focus is on 
parent-child interactions within an environment. Both parents and children are active 
participants in these interactions. Influence is not fixed but changes across different 
interactions, and both parent and child have influence. 

Next, an overview will be given of results from research into the effects of family cen-
teredness on early childhood interventions. 

As early as 1989, Frey, Fewell, and Vadasy had conducted research with a transactional 
focus. Their research focused on factors that contributed to parental adjustment, and 
also on the influence of that adjustment on changes in the child and parent over time. It 
turned out that it was important to examine family characteristics that possibly mediated 
the impact of the disabilities of the child. In research, not only do child and parent have 
to be described separately but also their effects on each other. 

In 1997, Thompson, Lobb, and Elling published the results of their research project 
into the impact of service delivery on the empowerment of families. Data were collected 
from 270 families that participated in the Early On program in Michigan. They found that 
empowerment increases if the program is implemented in a family-centered way, and that 
family-centered service delivery is positively linked to the support network of the family. 

In 1998, Mahoney and Bella conducted a research study into the effects of family-
centered ECI services for 47 families who attended various intervention programs. Their 
findings were that the family variables they assessed and the developmental gains of the 
child during the intervention were the same as before the intervention. They found little 
evidence that the effectiveness of the intervention was related to the comprehensiveness 
of family services and the responsiveness of those services to the needs of the families. 

In 2002, an extensive review study, encompassing 200 studies, was published concern-
ing the effectiveness of intervention programs for children, adolescents, and their families. 
The focus of this study was, among other things, on groups of children with biological or 
psychological risk factors that increase the chance of negative developmental outcomes 
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(Carr, 2002). The overall conclusion of the editor was that the most effective programs 
were multisystemic (i.e., take into account the complexity of influences in several settings) 
and should be delivered in a setting that is convenient to the family. Some results per 
subgroup of children were, for example, that to prevent children with low birth weight 
from having any developmental delay, not only should the child be stimulated but parents 
should also receive training and support, and, to promote a secure attachment, parent and 
child should have sessions together (O’Sullivan & Carr, 2002). For socially disadvantaged 
children, multisystemic programs are the most effective in preventing a cognitive delay, 
followed by home-visiting programs, combined home-visiting and preschool programs, 
and preschool programs. For the effectiveness of a program, it is important to involve 
the family and adjust to their personal beliefs (Lange & Carr, 2002). Moreover, in the 
prevention of adjustment difficulties in children with sensory impairments, intervention 
programs should be offered that are multisystemic and family-based. Child and parent-
focused components should be offered, both at home and at local centers for families 
with children with sensory impairments (Fahey & Carr, 2002). 

In 2002, Dunst cited research that shows that parental involvement in early child-
hood intervention leads to better outcomes. He also noted that when the focus is on 
family centeredness, the outcomes also should not only be focused on the child but also 
on the parent and the family as a whole. 

In a meta-analysis, Dunst, Trivette, and Hamby (2007) studied the relationship 
between family-centered help-giving practices and parent, family, and child behavior, 
and functioning as found in 38 research reports on 47 studies. One theory underlying 
this analysis about family-centered help-giving assumes that family-centered help-giving 
has a direct influence on self-efficacy beliefs, and a direct and indirect (via self-efficacy 
beliefs) on parent, family, and child outcomes. The analyses showed that “the more family-
centered the practices, the more the participants were satisfied with the practitioners 
and their programs, had stronger self-efficacy beliefs, and the more helpful they judged 
the supports and resources provided by the help-giver and their programs” (p. 374). The 
analyses also showed that, when outcome measures were proximal and contextual from 
the perspective of interactions between help receiver and help giver, the relationship 
with family-centered practices was stronger than when the outcome measures were more 
distal. A note by the authors is that family-centered practices have to be placed within a 
context of a family-systems approach to intervention, because family-centered practices 
are only one factor that contributes to parent, family, and child-behavior functioning. 

Also in 2007, Dunst, Hamby, and Brookfield used structural equation modeling 
to analyze, among other things, the effects of family-centered early intervention in a 
sample of 250 parents involved in early childhood intervention for children up to three 
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years of age. They found that family centeredness as a variable was positively correlated 
directly as well as indirectly to program and personal control. 

Bernheimer and Weisner (2007) followed 102 families with children with disabilities 
for a period of 15 years. They focused on the daily lives of these families and concluded 
that intervention had to fit the daily routines of the families to have any effect.  

Because of the shift from a child-centered to a family-centered approach in ECI, the 
focus of research into ECI also needed to change. Most of the results from the research 
projects presented in this section support the need for family centeredness in early 
childhood intervention. 

1.5 Conclusion

In this chapter, an outline has been given of the theoretical framework for this disser-
tation. Changes in legislation have been described and research results with regard to 
family centeredness have been discussed. 

Van Loon and Van der Meulen (2004) give a definition of ECI that is based on both 
national and international literature (p. 19, translation by the author): “ECI consists of 
a well-defined and time-phased entity of support activities meant to realize well defined 
goals that are aimed at solving, decreasing or preventing child-rearing problems of chil-
dren from birth to six years of age and their parents that are based on specific theories 
and contain planned ahead evaluation moments and criteria.” In this dissertation this 
definition is joined. 

Intervention using the Portage Program meets all the components of this definition. 
Family centeredness (as defined by Allen and Petr in 1995, see Section 1.1.1) takes shape 
in the important principles of the PPN such as “parents have to be actively involved in 
the intervention process” and “the intervention has to be fine-tuned to this unique child 
with these unique parents in this unique environment” (see also Chapter 2). If necessary, 
there should be collaboration with other disciplines during home intervention using 
the Portage Program.  

The principles of the transactional and developmental systems theory can also be 
found in the PPN. One of the core principles of the Portage Program is that intervention 
is focused on the transactions between parent and child (see also Chapter 2). 

With the theoretical framework established, the Portage Program and the revision 
of the program will now be explained in Chapter 2.
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2 
THE REVISION OF THE PORTAGE PROGRAM

In the Introduction and Chapter 1, the Portage Program, a program for Early Childhood 
Intervention, was introduced, as well as a theoretical framework. The importance of a 
family-centered approach in ECI was stressed.

In this chapter, more information will be provided about the Portage Program (Sec-
tion 2.1) and the necessity for revision. In Sections 2.2, 2.3, and 2.4, the revision of the 
focus of the program, the manual, and the Checklist will be discussed. The research 
into the order of the items of the revised Checklist was an extensive research project. 
Therefore, this part of the revision of the Checklist will be discussed in a separate chapter, 
Chapter 3. Chapter 2 will end with a short overview of the most important points of 
the revision of the PPN (PPN-R).

2.1 The Portage Program

As mentioned in the Introduction, the aim of the Portage Program is to stimulate the 
development of children with a developmental age between 0 and 6, change the behavior 
of the child, and provide support to the parents (Bluma et al., 1976). In the Netherlands, 
besides the home-intervention version of the program (PPN; Van der Meulen, Sipma, 
& Feenstra, 1993), a version for intervention in a group of children (PGP) has been 
developed (Van Marle-Dekker, Van Oudheusden, Van der Meulen, & Sipma, 1999). 

The PPN and PGP are used to provide help to parents or professionals from the field 
with problems in the child-rearing situation. Intervention can be indicated if a child has 
a developmental delay, as well as in case of problems in the transactions between parent 
or professional and child (conduct problems), and in cases of problems with the child-
rearing skills of the parent or professional. Parents and professionals have to recognize 
these problems themselves. The intervention is provided only on a voluntary basis (Van 
der Meulen, Sipma, & Feenstra, 1993).  
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The major principles of the PPN are: The intervention should start as soon as possible, 
right after recognition of the problem; parents have to be actively involved in the interven-
tion process; the most effective situation for the intervention is the home situation; the 
intervention has to be fine-tuned to this unique child with this unique set of parents in 
this unique environment; the focus of intervention should be on the transactions between 
parent and child; and the intervention has to be planned for a limited period – at least 
no longer than two years (Van der Meulen et al., 1993). For PGP the same principles 
are important except that the location of the intervention is the daily-life situation in a 
group of children, and the focus of the intervention is on the transactions between the 
child and the professionals. The PGP intervention is not planned for a limited period 
but continues as long as the intervention supports the achievement of the overall goal 
of intervention. Additional principles in working with PGP are that activities that are 
taught to the child have to be functional and useful to the child, and that children can 
learn from each other and motivate each other. Therefore collaboration between children 
has to be stimulated. If desirable, intervention using the PPN and PGP can be integrated. 
One advantage of integrating these programs is that the same working principles are 
used in the home-intervention as in the center-based intervention in terms of the help 
given to the child and his/her family (Hoekstra, Oenema-Mostert, & Van der Meulen, 
2011; Van Marle-Dekker et al., 1999). 

The PPN and PGP are both used as intervention programs in the Netherlands. 
Because this dissertation is focused on the revision of the PPN, the next section of this 
chapter will only focus on the PPN. 

2.1.1 The PPN model

A general model serves to structure the intervention using the PPN (Hoekstra, Oenema-
Mostert, et al., 2011). The model as discussed in this section is a slightly adapted version 
of the model as mentioned in Van der Meulen et al. (1993). This Dutch adaptation of the 
model is based on the original model of Frohman, Weber, and Wollenburg (1983). The 
three above-mentioned references will be used for this section; therefore, the different 
parts will not contain separate references. 

The phases of the model are: (a) referral and intake, (b) assessment, (c) planning of the 
intervention, (d) intervention, (e) reporting and evaluation, (f) repeated assessment, and 
(g) final evaluation and report. While working with the program the phases partially 
overlap. Information such as the development of the child and changes in parental be-
havior are registered continuously by parents and home visitors. This enables an ongoing 
process and ongoing evaluation of the intervention effect.  
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a) During the phase of referral and intake the decision is made about the applicabil-
ity of help using Portage for the family in question. If there is not enough information 
available to make a decision, more information is obtained from the parents or profes-
sionals involved. 

b) The phase of assessment is used to gather information about the child and his/her 
(home) environment in order to fine-tune the intervention to the family. This informa-
tion is collected using standardized tests, questionnaires, observations, and during an 
assessment visit to the child’s home. With this information an Individual Family Plan 
(IFP) with general intervention goals is formulated in order to guide the intervention. 
Data collected in this phase can be used to evaluate the program by comparing it to data 
collected at the end of the intervention process.

c) In the phase of the planning of the intervention the general goals from the IFP are 
made concrete by the home visitor. The Portage Program has various materials which can 
be used to plan and guide the intervention. The Checklist of the program is completed 
in this phase and provides an overview of skills a child masters completely, partially, or 
not at all in six developmental areas: Infant Stimulation, Social, Language, Self-Help, 
Cognitive, and Motor areas. This overview guides the intervention, especially when the 
focus of the intervention is on developmental stimulation. Other materials can be used 
to break the skills down into small steps (Task Analysis Card), come up with suggestions 
about how to teach the skills to a child (Card file), and write down the way in which 
an activity has to be practiced along with the result of this exercise (Activity Card). 
Problematic child-rearing situations can be ordered with the help of some materials 
(Problem Priority List, Problem Analysis Form, Sleep Form). 

d) The intervention phase is the core of the model. Families who receive home-based 
intervention using the Portage Program are visited weekly by a home visitor. The formal 
part of a home visit consists of several steps:
1. The home visitor discusses with the parent the result of the activity of the previous 

week. If the activity was focused on the child, the home visitor carries out the activity 
one more time with the child and notes the result on the Activity Card. If the activ-
ity was written for the parent and this activity can be carried out during the home 
intervention, the home visitor also writes this result on the Activity Card. 

2. Based on the information from the parents, the Activity Card, and the observation 
during the home visit, the home visitor chooses, in consultation with the parents, 
a new activity for the following week or extends the activity of the previous week.

3. This activity is explained to the parents and written down as observable behavior on 
the Activity Card. If it is an activity for the child, the home visitor models the activity 
for the parents. The home visitor writes the result down on the Activity Card. 
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4. The parent carries out the activity with the child under the supervision of the home 
visitor.

5. Parent and home visitor discuss the activity (Does the parent think this way of practic-
ing the activity is suitable for parent and child?) and the way in which the Activity 
Card has to be completed during the week. If necessary, the Activity Card is adapted 
based on the comments of the parent. 

These steps are relevant when the activity can be carried out during the home visit (for 
example, “child builds tower of three blocks”). If the activity cannot be carried out dur-
ing the home visit, the procedure of the home visit has to be adapted. For example, in 
case of a child-focused goal, such as “child stays during the night in his own bed,” the 
parent behavior (which is necessary to help the child reach the goal) cannot be modeled 
during the home visit, nor can the parent carry out the activity with the child under 
the supervision of the home visitor. In such a case, the home visitor has to discuss the 
activity in detail with the parent and make sure the parent understands what has to be 
done. This also applies to the parent-focused activities (with these activities the goal 
is to change the behavior of the parents) that cannot be carried out during the home 
visit, for example, “parent gives the child five compliments per day.” Parental activities 
that can be done during the home visit (for example, “the parent asks questions while 
reading a book to the child”) should be done so that the home visitor can model the 
behavior and the parent can receive feedback on performing the activity. During the 
week after the home visit the activities have to be practiced every day. The result is noted 
on the Activity Card by the parents. Activities are written in such a way that they fit 
as much as possible into the daily life of the family. It is possible to work on more than 
one activity per week. Besides the formal part of the home visit, there is also an informal 
part. During this part the home visitor can observe the interaction between parent and 
child, talk with the parents, and play with the child. 

e) During and after the intervention period, data is collected to evaluate and adjust 
the intervention. This is done in the phase of reporting and evaluation. The Activity 
Cards are used to note the result of the activities. The Log Sheet is used to note the 
course of the intervention. At the end of the intervention the home visitor writes a 
final report and evaluates whether the general goals of the Individual Family Plan have 
been reached. 

f) In the phase of repeated assessment, the instruments and questionnaires that were 
used in the phase of assessment are completed again. The home visitor completes the 
Checklist for the second time.

g) The Portage model ends with the phase of final evaluation and report. In this phase 
the home visitor writes a short report about the home intervention. Together with the 
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results from the tests from the previous phase, this report forms the final report. If 
necessary, recommendations are given for additional help.   

2.1.2 Necessity for revision

As mentioned in Chapter 1 of this dissertation, theoretical principles and research out-
comes show the importance of a family-centered focus in (home) intervention instead 
of a child-centered focus. For example, Shonkoff and Meisels (2000) mention that 
intervention programs which focus on a child in his/her (home) environment result in 
more positive effects than programs which focus only on a child, and Guralnick (2005a) 
states that intervention effects will only be optimal when an intervention is focused on 
a child in his/her (home) environment. 

Research projects in the Netherlands with regard to the effects of the PPN show mixed 
results with regard to the development of the child; however, parents do feel supported in 
raising their children (Oenema-Mostert, 2006; Sipma, 1996; Van Gennep et al., 1997). 

Based on the mixed results of intervention using the PPN and the shift in the focus of 
intervention as described in Chapter 1, a project was carried out at the University of 
Groningen to revise the Portage Program. The aim of this revision was to focus more 
on the family as a whole and to achieve more positive intervention outcomes. The three 
major revisions of the Portage Program were (a) the revision of the focus of the program, 
(b) the revision of the manual with regard to aspects other than the revision of the focus, 
and (c) the revision of the Checklist and Cardfile. The reasons and procedure for each 
part of the revision are clarified below. The adapted version of the model as mentioned 
in Section 2.1.1 will not be discussed, because these adaptations were only minor textual 
revisions. The research into the order of the items will be discussed in detail in Chapter 3.  

2.2 Revision of the focus of the program

In the revision of the Portage Program more emphasis has been placed on a family-
centered focus instead of on a child-centered focus. This focus arises from the theories 
and models underlying the Portage Program (Hoekstra, Oenema-Mostert, et al., 2011; 
Van der Meulen et al., 1993). The first one is the learning theory (Parrish, 2002; Wolery, 
2000). Three principles of this theory are important in working with the Portage Pro-
gram. The first principle is “behavior is learned by imitation.” For example, a child can 
learn to complete a puzzle by imitating his/her brother. The second principle is “behavior 
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is influenced by the consequences.” For example, if a child gets attention for whining 
behavior, he will repeat this behavior, or the other way around: If a child stops whining 
when its parent reacts in a consistent manner, the parent will be consistent more often. 
The last principle derived from the learning theory is “behavior has to be changed step 
by step.” For example, if a child does not want to eat anything, it probably will be impos-
sible to support him/her in learning to eat all different kinds of food at once. A more 
successful approach is to first teach the child to eat one kind of food, and then gradually 
extend this to other foods. In addition to the learning theory, Guralnick’s Developmental 
Systems Model (2005a; 2005b) also underlies the Portage Program (see Chapter 1). 
Guralnick (2005a; 2005b) emphasizes the importance of focusing an intervention on 
the family and the environment as a whole. Only with that focus will the intervention 
effects be optimal. The transactional model (Sameroff & Chandler, 1975; Sameroff & 
Fiese, 2000) also shows the importance of a wide focus for the intervention (see also 
Chapter 1). Child and environment influence each other. Therefore, it is not desirable 
to focus an intervention on a child without involving the parents, and vice versa. An 
intervention should be focused on the transactions between environment (parents) and 
child, a core element of the Portage Program (Frohman et al., 1983; Oenema-Mostert, 
2006; Van der Meulen et al., 1993).

Although the theory emphasizes the importance of a family-centered focus, in the 
unrevised version of the PPN the illustration of the method was mainly done with 
examples of changes by the child. For example, in the explanation of the structure of 
the home visits in the manual, attention is only paid to teaching the child new skills. 
Activities that are focused on teaching parents new skills are not discussed. Another 
example is the section of the manual where the explanation is given about making a 
task analysis. No examples are given for a task analysis of the skills of the parents. These 
omissions have been adapted in the revision. In the revised manual more attention is 
paid in the text to possible behavioral changes of the parents. Moreover, the examples 
for the use of the Portage materials have been extended and improved with examples 
of behavioral changes of parents and changes in the interactions between parent(s) and 
child. Suggestions for measuring instruments to evaluate the intervention are now given 
for family and child outcome measures. These changes make the focus of the manual 
more family centered instead of child centered.

Another reason to revise the program was that practitioners from the field of early 
childhood intervention consider the PPN mainly suitable for (cognitive) developmen-
tal stimulation, and less so for problems in the interaction between parent and child 
(interaction problems such as, for example, the child will not obey his/her parents, 
or parents do not know how to deal with the temper tantrums of their child). In the 
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memorandum ‘Vroeg, voortdurend en integraal’ [Early, continuous and integral] the 
following is indicated (ActiZ et al., 2007): “In the Netherlands good intervention 
programs are scarce. What is available are programs for developmental stimulation (for 
example, the Portage Program). Programs with a goal to prevent behavioral problems are 
not available in the Netherlands and not in foreign countries” (p. 17, translation by the 
author). While the PPN is appropriate for use in the case of those problems mentioned 
in the memorandum, this is not sufficiently clarified in the manual. Moreover, on this 
point the program is improved by paying more attention in the manual to problems 
with raising children in general (for example, how to ignore whining behavior, or how 
to put a child to bed) instead of a more narrow focus on developmental problems. In 
addition to examples of the developmental changes of the child, examples are now 
given of behavioral changes and interactions between parent and child. Furthermore, 
the chapter in the manual with theoretical backgrounds has been adapted with more 
emphasis on the transactions between parent and child, and the importance of family 
interaction patterns in general. 

The changes mentioned so far are expressed in the revised manual. Besides the changes 
in the manual, another change made to the program is the addition of adult behaviors 
to the program. The adult behaviors are suggestions for parents about how to stimulate 
the development of their child after the home intervention has ended. The behaviors are 
not connected to Checklist items but are general suggestions for developmental stimula-
tion. In line with the revisions of the U.K. version of the Checklist by White and East 
(1983), and White, Bungay, and Gabriel (1994), adult behaviors were formulated for all 
areas and all age groups of the revised version of the Portage Program (Hoekstra, Van 
der Meulen, Oenema-Mostert, & Memelink, 2011a). Van Hulzen and Koops (2006), 
and Bakker and Flokstra (2007) searched the literature for suggestions. These sugges-
tions, and the suggestions from White and East (1983) and White et al. (1994), were 
put together, ordered, and reformulated in a way in which they would be easy to read 
for parents. An expert panel1 was asked to give their ideas about the formulation of the 
adult behaviors and the layout. Their suggestions were used to improve the formulation 
of the adult behaviors.

1 This expert panel consisted of three colleagues from the University of Groningen, 
four practitioners from the field, and three parents of children aged 0-5 years. Of these 
parents, one parent has a child with a developmental delay.
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2.3 Revision of the manual

Besides the update of the manual resulting from the revision of the focus of the program 
as mentioned in Section 2.2, the manual has also been updated with regard to other 
aspects.

The revised manual contains information about the entire revision process. The 
information in the manual about the revision is a shortened form of the information 
given in this chapter and in Chapter 3.  

In the revised manual the PPN and PGP manuals have been combined. The reason 
for this combination was the overlap of both manuals. A lot of information (such as on 
theoretical backgrounds and materials used) is relevant to both versions of the program. 

To improve the readability of the manual, the manual has been divided into a theoreti-
cal part and a practical part. The theoretical part contains detailed information about 
the Portage model, the revision, the theoretical background, and the implementation of 
the program. The Portage materials are also described briefly in the theoretical part. The 
practical consequences of the model, revision, and theory while working with Portage 
are described in the practical part of the manual. In this part there is also a detailed 
explanation of how the Portage materials have to be used during the home intervention. 
Both parts of the manual are essential in working with the program. 

2.4 Revision of the Checklist

The Checklist of the Portage Program (Bluma et al., 1976; Shearer & Shearer, 1972, 
1974) is used to assess a child’s existing repertoire of skills in six developmental areas: 
Infant Stimulation, and Social, Language, Self-Help, Cognitive, and Motor areas. The 
results of this assessment are used to guide the intervention. The Checklist focuses on 
the child and can be used for developmental stimulation. However, the results of the 
assessment with the Checklist can also be used to improve the interactions between 
parent and child by, for example, choosing skills from the Social area to be improved. 
The Checklist consists of descriptions (items) of behaviors which are supposed to be 
sequentially ordered for children from birth to six years of age. Examples of these items 
are: seeks eye contact often when attended for 2-3 minutes (Social area); tells about 
direct experiences (Language area); and matches sequences or patterns of blocks or 
beads (Cognitive area). The items are scored in three categories (Van der Meulen et 
al., 1993), indicating that the child has mastered the skill completely, partially, or not 
at all. The Checklist is completed at the beginning of the intervention process. The 
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developmental age (determined with a standardized developmental test) or calendar 
age determines where to start when completing the Checklist. Parent(s) and the home 
visitor complete the Checklist together. The parent tells the home visitor to what extent 
the child is mastering the skills. When in doubt, the performance of particular skills 
is observed directly. Only those skills which a child masters partially are suitable for 
teaching during the home intervention, because for these skills the child shows a part 
of the desired behavior (starting behavior), which offers a starting point for the inter-
vention. Besides information about the mastery of the skills, completing the Checklist 
also gives the home visitor the opportunity to explore the development of the child, 
the relationship between parent and child, the toys available at home, and so on. This 
information can be useful for the home intervention (Oenema-Mostert, 2006; Van 
der Meulen et al., 1993). 

Research into the Portage Program has revealed a need to revise its Checklist with 
regard to the number and content of the items. In 1983, White and East revised the 
Language area of the U.K. version of Portage for the age groups 0-47 months. They 
added new items to this area because the developmental steps between the items were 
too large and some skills were missing on the original Checklist. In 1994, White et al. 
revised the Motor area of the U.K. version of the Portage Checklist for the age groups 
0-23 months. The developmental steps between the items of the original Motor area 
were too large and some sub-steps were missing. Pol and Ruiter (1998) and Faber (2002) 
extended the Cognitive area of the U.K. version for the age group 0-47 months to make 
the developmental steps between the items smaller. These studies also showed the neces-
sity to extend the other areas.

In addition to the number and content of the items, another reason to revise the 
Checklist was the basic assumption underlying the use of the Checklist to assess child 
development in several areas. This assumption was that the items were in order of increas-
ing difficulty corresponding to a developmental continuum. However, this assumption 
has never been empirically validated. It is important to validate the order of the items, 
because the intervention is partially based on the child’s scores on the Checklist. If 
the items are not in order of increasing difficulty, the overview of the skills the child 
can perform is not correct. This has consequences for the home intervention (for more 
information, see Sections 3.1 and 3.5).
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2.4.1 Limitation of the age range and deletion of the area  
of Infant Stimulation 

One component of the revision was to limit the Checklist (and by that the Portage 
Program as a whole) to the first five years of life instead of the first six, because in the 
Netherlands children start school when they are four years old. Most children are tired 
when they come home from school and no longer want to participate in compulsory 
activities. Also, Portage activities cannot be spread equally over the day anymore, be-
cause the child is not at home a great part of the day. As a result, participating in home 
intervention puts stress on these families. The revision covers the first five years of life 
instead of the first four, so in the program there is now a transitional year. During this 
year, parent and child can receive support both from the school and from the home 
intervention program. This transitional year was maintained because not all children 
with a developmental delay start school when they are four years old. 

In the revision of the Checklist (Hoekstra, Van der Meulen, Oenema-Mostert, 
Jansen, & Smrkovsky, 2011) the area of Infant Stimulation has been removed because 
practitioners rarely used this area. Strictly speaking, Infant Stimulation is not a separate 
developmental area but a collection of items from the other areas for very young children. 
Therefore, most items in this area could be transferred to one of the other areas. Only 
a few items were removed from the Checklist because they did not describe a specific 
skill of the child but were more an activity for the parents (for example the item “visual 
stimulation of the child”). Therefore, these items were added to the adult behaviors.

2.4.2 Extension of the number of items

In line with the research projects of White and East (1983), White et al. (1994), Pol 
and Ruiter (1998), and Faber (2002), it was decided to extend all areas of the Checklist. 
Items were added in order to make the steps between the items smaller. The unrevised 
Checklist of the PPN consisted of 486 items for the first five age groups. After adding the 
items, the Checklist consisted of 921 items. The Social, Language, and Cognitive areas 
were extended with the inclusion of items for all five age groups. The Wessex Checklist 
(White & East, 1983) is not a separate Checklist anymore but has been integrated into 
the Language area. The Self-Help area has not been extensively revised, because the 
number and content of the items were satisfactory; only a few items were added. Adding 
extra items to the Motor area was limited to 35 months, because at this age most motor 
milestones have been reached. After this age, the main developmental task is refinement 
of motor skills (Mullen, 1995).

The process of adding new items to the Checklist consisted of four steps: 
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1. The composition of an excessive set of items which were most likely to be appropriate 
as additions to the areas and a reanalysis of the items that were added in the previous 
revisions.

2. The discussion of the set of items with a colleague, making a first selection, and the 
placement of this selection in the original item set.  

3. Sending this new item set to an expert panel2  which offered its opinion about the set. 
4. The incorporation of the judgments of the expert panel and the composition of the 

final version.
The items that were added to the original item set in Steps 1 and 2 were based on previ-
ous revisions of the Checklist (Faber, 2002; Pol & Ruiter, 1998; White et al., 1994; 
White & East, 1983), on the literature (e.g., Keenan, 2002), on developmental tests and 
questionnaires (e.g., Squires, Bricker, & Twombly, 2002; Van der Meulen, Ruiter, Lutje 
Spelberg, & Smrkovský, 2002), and on schedules about development (e.g., Laurent de 
Angulo et al., 2005). In addition to a selection of items to make the steps between the 
items smaller, items were selected with regard to their usefulness and suitability for 
the home intervention. Items that would have been appropriate for a developmental 
test but were too specific for the home intervention were not added to the Checklist. 
Besides adding new items to the areas, some items were removed, changed position, 
or were reformulated. Some items were removed because they looked very much like 
other items in the area, others because they fitted better into one of the other areas. For 
example, the two items of the Language area “babbles a range of syllables” and “babbles 
expressively as if having a conversation” looked too much like each other. An example 
of an item that was more suitable for another area was the item “plays near another 
child, each doing separate activities” from the Language area, which was transferred 
to the Social area.

The expert panel (Step 3) judged the item set with respect to completeness (Is the 
number of items sufficient? Are the steps between the items small enough?) and content. 
The items had to be suitable for teaching in a home intervention process. They also had to 
be formulated in a positive way, because the Checklist consists of behavior a child should 
learn, not of behavior a child should learn not to do. The expert panel also offered its 
opinion about the item order. Sometimes there were different opinions about the correct 
position for certain items (also when one referred to the literature). The position most 
often indicated was chosen. Table 2.1 provides an overview of the number of items on 
the unrevised Checklist and the number of items after the process of extension.

2 This expert panel consisted of two colleagues from the University of Groningen, and 
two practitioners from the field.
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After the extension of the Checklist, the Cardfile was also updated (Hoekstra, Van der 
Meulen, Oenema-Mostert, & Memelink, 2011b). For each item a few suggestions were 
written down about how to practice this item with a child.

2.4.3  Research into the order of the items

The rules for completing the Checklist (see Section 3.1) assume that the items are in 
order of increasing difficulty. However, this theoretical order of the items has never been 
empirically validated. If the items are not in order of increasing difficulty, the overview 
of the skills the child can perform will be incorrect. This will have consequences for the 
home intervention (see Sections 3.1 and 3.5). Therefore, it is important to validate the 
order of the items in order to enable a more accurate assessment of the skills of a child. 

During the analysis to determine the order of the items, some items had to be removed 
because they did not fit the model. In the end, this process resulted in a Checklist-Revised 
of 771 items. 

The research into the order of the items will be discussed more extensively in 
Chapter 3. 

2.4.4  Digital version of the Checklist-Revised and Cardfile 

A digital version of the revised Checklist (Hoekstra, Hoekstra, et al., 2011) has been 
designed for two reasons. The first reason was to cut down on the amount of paperwork 
a home visitor had to take along on home visits. The second reason was to increase the 
clarity of the scores of a child on the Checklist. When using the paper version, a home 

Table 2.1 
Number of items on the Checklist

Area N unrevised item set N extended item set
Infant Stimulation 45 −
Social 72 123
Language 83 198
Self-Help 90 98
Cognitive 86 226
Motor 110 276
Total 486 921
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visitor had to make an overview of the scores of a child, and the differences between 
the scores before and after intervention, by hand. With a digital version this overview 
can be generated automatically. 

For a standard computer or laptop, a digital version was designed, with which scores 
of a child on the Checklist can be imported. The scores of a child on the Checklist can 
be saved, just like notes for the Information Log Sheet. Activities from the Cardfile can 
be sought by selecting an item. The results of the assessment for the child are given in 
a transition matrix. 

2.5 Conclusion

In the first section of this chapter the Portage Program and the necessity for a revision 
were discussed. A revision was found to be necessary because the family focus of the 
program was unclear, and the Checklist needed a revision with regard to the number, 
content, and order of the items. In the revision, the family centeredness of the program 
has now been expressed more clearly in the manual. Also more attention has been paid 
to problems in the interaction between parent and child. A booklet with adult behaviors 
for parents has been designed that parents can use to stimulate the development of their 
child after the home intervention has ended. The age range of the program has been 
limited to the first five years of life instead of the first six. The area of Infant Stimulation 
has been removed from the Checklist. The number of items in the Checklist has been 
extended and the items were reordered. Because the revision of the Checklist was exten-
sive, this revision is only mentioned briefly in this chapter. The next chapter, Chapter 
3, contains detailed information about the revision of the Checklist. Chapters 2 and 3 
together describe the entire revision process of the PPN. In Chapter 4 and further on, 
the research into the effectiveness of both versions will be described.
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3 
RESEARCH INTO THE ORDER OF THE ITEMS  
OF THE REVISED CHECKLIST3

3.1 Introduction

In Chapter 2 the revision of the Portage Program was described. It was already mentioned 
in Chapter 2 that the Checklist was revised with regard to the number and order of the 
items. This chapter will describe the revision of the Checklist in detail. 

To meet the needs of the child during the intervention using Portage, it is important 
to know the developmental level of the child. A developmental test (such as the Bayley 
III: Bayley, 2006) can be helpful in determining the developmental level of the child. 
However, most developmental tests do not yield a detailed overview of practical skills that 
are suitable for stimulation during home intervention. Therefore, the Portage Program 
has developed and uses its own Checklist to obtain an overview of the skills the child 
masters. The original Checklist (Bluma, Shearer, Frohman, & Hilliard, 1976; Shearer 
& Shearer, 1972, 1974) is used to assess and evaluate a child’s existing repertoire of 
skills before and after intervention, in six developmental areas. The Checklist consists of 
descriptions of behaviors − often complex − that are supposed to be sequentially ordered 
for children from birth to six years of age. The descriptions, which are called “items,” 
are scored in three categories (Van der Meulen, Sipma, & Feenstra, 1993), indicating 
that the child has mastered the skill completely, partially, or not at all. According to 
the program protocol, only the skills that a child can perform partially are suitable 

3 This chapter is an extended version of: Hoekstra, A.T., Jansen, G.G.H., Van der Meulen, 
B.F., Oenema-Mostert, C.E. & Ruijssenaars, A.J.J.M. (2010). Home Intervention. 
Validating the Item Order of a Developmental Checklist. Infants & Young Children, 
23 (4), 303-311.
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for intervention. A parent and a home visitor complete the Checklist together at the 
beginning and at the end of the home intervention. The parent indicates to the home 
visitor to what extent the child has mastered the skills (for examples, see Section 2.4). 
When in doubt, the performance of particular skills is observed directly. In addition 
to the information about the mastery of skills, completing the Checklist also gives the 
home visitor the opportunity to explore the development of the child, the relationship 
between parent and child, the toys available, and so on. This information can be useful 
for the home intervention (Oenema-Mostert, 2006; Van der Meulen et al., 1993).

Although not explicitly formulated, the setup of the Checklist suggests that the items 
refer to a developmental continuum from birth to six years of age. The developmental 
age of the child determines in which age group to start when completing the Checklist. 
It is assumed the child will pass the first items for his/her age group, then can perform 
some items partially, and finally cannot perform any of the items at all. This assumption 
is reflected in the starting and stopping rules which imply that the items are in order of 
increasing difficulty. The child should have a positive score on the first ten consecutive 
items. If not, previous items have to be completed until the child has positive scores 
on ten consecutive items. Assessment can be stopped when a child fails on ten items 
in succession. It is assumed that the child has mastered the items before the first ten 
consecutive positive items and has not mastered the items after a sequence of ten negative 
items (Van der Meulen et al., 1993). 

Because home intervention is based on this overview of skills, it is important that the 
completed Checklist yields a correct overview of developmental skills. However, the order 
of the items is based only on theoretical notions and has never been empirically validated 
in the U.S.A. (the country of origin) or in other countries that use the Checklist (Van 
der Meulen et al., 1993). If the items are not in order of increasing difficulty, this will 
have consequences for the home intervention. In case of a wrong order, there is a chance 
that negative scores on items that actually should have a higher position (meaning they 
are more difficult) will not be noted because of the starting rule that assumes that the 
child has mastered the items before the first ten consecutive positive items. Then, during 
the home intervention, skills (items) will probably be requested that a child actually has 
not mastered, because they do not correspond to the developmental age of the child. 
There is also a chance that the child actually has mastered items after the ten consecutive 
negative items that are not noted because of the stopping rule. When this is discovered 
during the home intervention, it can be a pleasant surprise. However, it is useful to have 
an accurate overview of the skills a child masters before the home intervention starts, 
because the skills a child masters are used as a starting point for learning new skills. 
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Therefore, it is important to validate the order of the items to enable a more accurate 
assessment of the skills of a child. 

In Chapter 2 of this dissertation, the revision of the Checklist with regard to its 
content was described. It was pointed out that the revised Checklist consists of five 
areas (with 921 items in total) and covers the first five age groups. After the revision of 
the content of the Checklist, a study into the order of the items was carried out, which 
is described in this chapter. The main question of this study is: Is it possible to select per 
area a set of items of increasing difficulty from the extended item set and still provide an 
adequate coverage of the entire developmental range? With such sets of items the home 
intervention can be planned in a way which corresponds to the abilities of an individual 
child. The study into the order of the items was divided into a pilot study and a main 
study. Both studies will be discussed in this chapter. 

3.2 Pilot study

In a clinical situation in the Netherlands, the Checklist is completed by a home visitor 
and a parent together. Because of time and budget constraints, visiting all the families in 
the context of this study was not possible. Therefore, the items were revised in such a way 
that parents would be able to complete the Checklist by themselves. For this purpose, 
an extra column was added to the Checklist. In this extra column, difficult words used 
in the items were explained and short suggestions were given on how to check whether a 
child was able to perform an activity. An example of such an explanation is the addition 
to the item in the Cognitive area, “looks for object or person that has been removed from 
direct line of vision.” The instructions given are: “Get the child’s attention when he sits 
in his chair. After doing that, walk away so that the child cannot see you anymore, and 
observe whether the child tries to see where you’ve gone.” To check if parents were able 
to complete a Checklist by themselves, a pilot study was carried out. 

3.2.1 Method of the pilot study

Age groups and subgroups 

The unrevised Checklist items were roughly divided into subsets of supposedly ap-
propriate difficulty for five successive age groups of twelve months each. This division 
was used to make a selection of items parents had to complete in the pilot study. The 
selection resulted in item sets for five age groups of twelve months each for the Social, 
Language, Self-Help, and Cognitive areas. One exception was the Motor area. White, 
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Figure 3.1. Picture of overlap of the five age groups for the Social area.

Bungay, and Gabriel (1994) added many items to the age groups 0-24 months for this 
area. Therefore, the first age group of the Motor area was divided into three parts, and the 
second age group into two parts, to make the number of items parents had to complete 
acceptable. In the following, the item sets per age group (or separate parts of the Motor 
area) will be called “booklets.” 

Because it is impossible to strictly divide the items between the age groups, the items 
of the booklets overlap. The data collection design is structurally incomplete; therefore, 
an overlap (a link between the booklets) is also necessary to be able to order the items 
over one homogenous scale. The overlap is illustrated in Figure 3.1. This figure shows 
the overlap of items in the Social area. The rectangles represent the five different age 
groups (booklets). The gray areas are the items of an age group that overlap with the 
previous or succeeding age group. 

Participants

The participants were 42 parents of children aged 0 to 5 who were developing normally. 
Participants were recruited by trained test administrators of the Department of Special 
Needs Education and Child Care at the University of Groningen via convenience sam-
pling (Trochim & Donnelly, 2007).  

Procedure

Parents received instructions according to a protocol from the test administrators about 
how to complete the Checklist. 



43

RESEARCH INTO THE ORDER OF THE ITEMS OF THE REVISED CHECKLIST 

Parents were also asked to complete a questionnaire which asked how much time they 
had needed to complete the Checklist, whether they thought it had taken too much time, 
and if they had understood all the items and had been able to complete them all. The 
first question was asked in order to decide whether the Checklist should also be divided 
into age groups in the main research. The assumption was that if a number of parents 
thought completing one-fifth of the Checklist took too much time, this number would 
only increase if parents had to complete the entire Checklist, resulting in the chance that 
they might just stop completing the Checklist entirely. The second and third questions 
were asked to improve the formulation of the items. The test administrators collected 
the completed Checklists and, with the parents, discussed the problems experienced 
while completing the Checklist. 

3.2.2 Results of the pilot study

Twenty-three parents completed the Revised Checklist in 30-60 minutes. Two of them 
thought this took too much time. Eleven completed the Revised Checklist in 0-30 min-
utes, and eight in over 60 minutes. Of the last group three parents thought completing 
the Checklist took too much time.  

Parents made several comments repeatedly. First, parents noted that some items oc-
curred in more than one area. Even though parents mentioned this, the items were not 
removed. Answering the same item twice can be annoying or confusing for parents, but 
it is important to link various domains in the home intervention. Later, the Checklist 
was digitalized, so similar items were then scored automatically. Second, some parents 
commented that some items required specific toys that they did not have at home. In spite 
of these remarks, these items were maintained. In a clinical home intervention process, 
a home visitor completes the Checklist together with the parents. When necessary, a 
home visitor will bring along the materials. Third, parents made remarks about specific 
items. When parents indicated they did not understand a specific item, an explanation 
was added in the extra column for additional remarks. Fourth, comments were made 
with regard to the layout of the Checklist. Most of these suggestions were adopted. 

The results of the pilot study confirmed that parents were able to complete the Check-
list by themselves when extra written explanation was given for some of the items. The 
results also showed the necessity to divide the Checklist into booklets so parents did 
not have to complete the entire Checklist. 
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3.3 Main study

3.3.1 Method of the main study

Sampling model

The sample model in the main study is a stratified sample with three strata. The first 
stratum consists of local municipalities from the Netherlands. These municipalities were 
randomly selected by region and level of urbanization in a research project conducted 
by Schlichting and Lutje Spelberg (2007) into the development of a language test. The 
same selection as in their project was used here, in this extensive study into the item 
order. Of the 25 selected municipalities, twenty agreed to participate. Within the first 
stratum, children were selected by age level (second stratum) and by sex (third stratum). 
To equalize distribution of the completed Checklists among the booklets, the booklets 
(age groups) were divided into groups with a range of four months each. This division 
resulted in fifteen sections. Each of the twenty participating municipalities was asked 
to select seven children per section, with approximately the same number of boys and 
girls. In total, 105 addresses per municipality were obtained. The children’s parents 
received the Checklist via mail with a request to cooperate in the project, to complete 
the Checklist for their child, and to send it back within two weeks. 

Parents were also recruited via Child Health Centers, via other research projects 
(including the parents who participated in our pilot study) at the Department of Special 
Needs Education and Child Care at the University of Groningen, and via the Regionale 
Coördinatie Programma’s van het Centrum Infectieziektebestrijding [The Regional Pro-
gram Coordination of the Centre for Infectious Disease Control Netherlands]. These 
parents received a flyer with information about the research project. By returning an 
answering form, they could indicate their willingness to participate in the project. After 
returning the answer form, these parents also received a Checklist which they were asked 
to complete for their child within two weeks. 

The results of the pilot study confirmed that parents were able to complete the 
Checklist by themselves. Therefore, in the main study the parents did not receive help 
in completing the Checklist from a home visitor. Parents did, however, receive a written 
explanation on how to score the Checklist.

Finally, 2,375 Checklists and an accompanying questionnaire about background 
variables were sent to parents. Of the 2,375 Checklists sent, 736 (31%) were completed. 
The mean number of completed Checklists per section was 48.8 (SD 8.49). Table 3.1 
shows the numbers of completed Checklists per section.
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Compared with demographic data from Statistics Netherlands (Statistics Netherlands, 
2006a, 2006b), in our sample parents with a high educational level were found to be 
significantly overrepresented (mothers; χ² = 382.70, p = .00, fathers; χ² = 299.69, p = 
.00). This overrepresentation and the non-response of 69% might be explained by the 
number of items parents needed to complete within the limited time period. It is as-
sumed that parents with a high educational level had fewer difficulties with this because 
they understood the items better. The overrepresentation is not considered a problem 
because there is no reason to believe that children of parents with a high educational level 
develop skills in a different order than children of parents with a lower educational level. 
There might be a difference in the level of development, but the focus of this study is on 
the order of the development of skills, not on the level of development. No significant 
difference was found for the gender of the children (χ² = 0.02, p = .87).

Table 3.1 
Number of completed Checklists per section

Section Age of children in months Number of completed Checklists
1 0-3 45
2 4-7 57
3 8-11 47
4 12-15 59
5 16-19 52
6 20-23 65
7 24-27 34
8 28-31 51
9 32-35 49

10 36-39 51
11 40-43 41
12 44-47 34
13 48-51 54
14 52-55 47
15 56-59 46
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Data collection design

The data collection design used in this study is structurally incomplete because not all 
items were completed by the parents. For each of the five areas and for each age group, a 
different subset of items (booklet) was defined, targeted at the supposed developmental 
level of the children. Within a booklet, the items were arranged in supposed order of 
difficulty. Each booklet overlapped up to a maximum of 25% with the previous and 
subsequent booklets. 

To compare the item means between booklets, age differences have to be taken into 
account. The overlap between the booklets can be used to put the item difficulties on 
the same scale, but this can be done more easily within an Item Response Theory (IRT) 
modeling framework, by calculating item difficulty parameters. IRT comprises a whole 
family of measurement models describing test or questionnaire data. Uni-dimensional 
item response models have one aspect in common, namely, a single latent (unobservable) 
variable determines the response behavior of individual subjects on the items of the test. 
Each subject has a different position on the scale of the latent variable (i.e., a different 
ability) that can only be inferred indirectly from the item responses. It is assumed that 
the probability of a correct answer will increase monotonically with increasing ability 
(Verhelst, Glas, & Verstralen, 1995).  

Several possibilities exist for item responses. In the simplest case, items are dichoto-
mously scored as correct or incorrect (the behavior is present or not present). The Rasch 
model is a model for dichotomously scored items. In this model, the probability of a correct 
answer depends on one item characteristic only, namely, the difficulty or location parameter 
of the item. This parameter has to be estimated from the observed responses (Bond & Fox, 
2007; Verhelst et al., 1995). 

A Rasch model for polytomous items

When items are polytomously scored, the Rasch model is not sufficient to scale the 
items. In such a case the Partial Credit Model (PCM) can be used which is a polytomous 
generalization of the dichotomous Rasch model. In this model, items are characterized 
by two parameters: location and discrimination (Glas & Verhelst, 1989; Masters, 1982; 
Verhelst & Glas, 1995). PCM is potentially applicable in a context where responses to 
items are scored with successive integers. Instead of just one parameter (item difficulty), 
there are a set of threshold parameters (βig) that are also located on the latent continuum. 
The threshold parameters correspond to the position on the ability continuum where the 
probabilities of responding in successive categories are equal. The number of thresholds 
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ability continuum

Figure 3.2. Item Characteristic Curves for a polytomous item with three categories.

β₁ β₂

is equal to m-1, where m is the maximum score for the item (Glas & Verhelst, 1989; 
Masters, 1982; Verhelst & Glas, 1995). The Checklist items are scored in three answer 
categories (performing the activity completely, partially, or not at all), so there will be 
two item-category parameters (thresholds): β1 describes the point after which a score of 
1 (partial performance) is more likely than a score of 0 (no performance at all) and β2 

describes the point after which the probability of scoring a 2 (complete performance) 
is greater than scoring a 1 (partial performance). The graph showing the relationship 
between the probabilities of scoring in a given category as a function of the location of 
a person on the ability continuum is called an Item Characteristic Curve (ICC) (Bond 
& Fox, 2007; Verhelst et al., 1995). An example of the ICCs for an item with three 
categories, scored from 0 to 2, is shown in Figure 3.2. The ability continuum is on the 
horizontal axis, while the probability (P) of scoring in one of the three categories is on 
the vertical axis. 
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In the dichotomous case, there is only one item-location parameter which makes the 
ordering of the items simple. With three or more categories, the ordering is not that 
straightforward. The item scores can be interpreted as indicating successive stages in 
performance. When the threshold parameters are ordered accordingly, it is tempting to 
interpret the thresholds as difficulties. However, Molenaar (1983) pointed out that this 
is incorrect, because inversions in the order of the thresholds may occur. In this study 
the threshold β1 is the point on the ability scale where the response, “the child is able to 
perform the required activity sometimes or partially” (Category 1), becomes more likely 
than the response, “the child is not able to perform the required activity” (Category 
0). If β2 comes before β1, then the response, “the child is able to perform the required 
activity sometimes or partially” (Category 1), is never more likely than not performing 
the activity at all, or always performing it (Categories 0 and 2, respectively). Or, in other 
words, the middle category is rarely chosen. However, the point on the scale where an 
answer in the middle category is most likely − the highest point on the ICC − is still 
between the two highest points of the ICCs of the previous and next category. From 
that point of view the middle category is still the middle category. 

In this study, the first threshold parameter (β1) will be used to order the items after 
the final item set has been selected. Beyond this point on the scale, a response in Cat-
egory 1 (the child is supposed to be able to perform the required activity partially or 
sometimes) is more likely than in Category 0 (the child cannot perform the activity at 
all). Items with a response in Category 1 can be used in the home intervention. The β2 
values were not used because home intervention is not necessary when a child is able to 
perform the activity completely (Category 2).

For the analysis of the items of the Checklist, the One-Parameter Logistic Model 
(OPLM) program was used. With this computer program, data can be analyzed with 
several IRT models, among which OPLM (the model). One of the important features 
of the OPLM program is that it is well suited for incomplete data collection designs 
(Verhelst et al., 1995). OPLM is a general IRT model for polytomous items. Instead 
of estimated discrimination parameters as in PCM, in OPLM it is supposed that the 
discrimination parameters have known integer values varying over items (Verhelst et al., 
1995). A Rasch model for polytomous items can be derived from OPLM and PCM by 
assuming that the discrimination parameters are equal. In case of two score categories, 
the “ordinary” Rasch model returns. The polytomous Rasch model is used to analyze 
the data from this study (Verhelst & Glas, 1995; Verhelst et al., 1995).

With the model, a set of test items can be scaled. Several item-oriented statistical tests 
become available, if overall the Rasch model for polytomous items shows a reasonable fit. 
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The global fit statistic R1c provides information about the fit of the model (Verhelst et al., 
1995). When the global fit criterion is not met for the complete item set, the item-level 
indices can be used for item selection. The item-level index used in this study is the M 
value, which is especially sensitive to misspecification of the discrimination of the items. 
Large positive values of the M statistic indicate that an item discriminates less well than 
average, while items with negative values discriminate better than average. Ideally, the 
M values of all items will be about zero; in that case, the items will discriminate to the 
same extent (Verhelst et al., 1995).

In this study the complete set of items per area of the Checklist, after data cleaning, 
will be analyzed. After inspection of global fit and item fit indices, badly fitting items 
will be removed. These steps will be repeated until the fit is acceptable, or until no 
further progress is made. In this study, in case of misfit, items with negative M statistics 
were preferred over items with large positive values. Therefore, items with large positive 
values compared with the values of the other items were the first candidates for removal 
from the item set. The M statistics are asymptotically standard-normally distributed. 
Since as many tests were performed as there were items, the items were not independent. 
Therefore, relatively large values for exclusion were chosen in order to avoid chance 
capitalization. The aim is to find a scale with items ordered with respect to (increasing) 
difficulty. As criteria for a reasonable scale, in this study it was assumed that the global 
fit index R1c should not exceed 1.5 times the corresponding degrees of freedom and have 
a p value larger than .05. 

In the next section, the results will be presented per area. As an example for all 
areas, the results of the Social area will be explained in detail. The tables that contain 
information about the number of items per booklet before and after analysis, and 
the tables that contain the β1 values, β2 values, standard errors, and M values of the 
Social area are therefore shown in the text. For the other areas these tables are shown 
in Appendix A.

3.3.2  Results of the main study

Social Development

At the beginning of the analyses, the Social area consisted of 123 items. In a preliminary 
analysis, four items were deleted (leaving a total of 119 items) because there were no 
responses in one or two of the three scoring categories. Of the 736 subjects for which 
the Checklist was completed, five subjects with missing values for one or more items 
were left out of the analysis. The total number of subjects in the analysis was 731. In a 
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first OPLM analysis of 119 items, equal discrimination indices over items were assumed 
(leading to the polytomous Rasch model), meaning that the discrimination index was set 
to one for each item. Item and global fit statistics were obtained (R1c = 1929.7; df = 929; 
p = .00). Given the large value of R1c, the global fit statistic, the Rasch model had to be 
rejected. In the next step, the model fit of individual items was inspected. Badly fitting 
items were removed. In all, 40 badly fitting items were deleted to obtain a reasonable 
scale (R1c = 592.7; df = 553; p = .12), leaving a total of 79 items. 

Table 3.2 provides an overview of the number of items per booklet (a set of items per 
age group) in the Social area before and after the analysis. With this number of items 
a reasonable fit could be obtained. The sum of the number of items in this table is not 
123 (number of items before analysis) or 79 (number of items after analysis) because of 
the overlap of items between the booklets. 

Table 3.3 shows the β1 values, β2 values, standard errors, and M values of the 79 items 
that form a reasonably fitting scale.

Table 3.3 
Results analysis for the Social area

Item 
number

β1 values Standard 
error β1

M value β1 β2 values Standard 
error β2

M value β2

7 -7.33 0.86 -0.09 -8.83 0.58 -0.58
10 -9.21 1.12 -0.05 -7.92 0.43 1.24
14 -6.62 0.47 -0.39 -6.50 0.35 -0.31
15 -5.26 0.37 1.20 -4.85 0.30 0.63
19 -4.44 0.52 -0.92 -7.08 0.48 -1.21
23 -3.12 0.35 0.89 -4.29 0.34 1.71
24 -6.06 0.37 -0.29 -4.62 0.29 -0.25

Table 3.2 
Social area: number of items per booklet before and after analysis

Booklet Number of items before analysis Number of items after analysis
1 56 26
2 38 26
3 25 17
4 26 21
5 18 16
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Item 
number

β1 values Standard 
error β1

M value β1 β2 values Standard 
error β2

M value β2

26 -3.19 0.32 -1.95 -3.66 0.32 -0.40
28 -5.37 0.39 0.41 -5.28 0.32 2.06
30 -6.72 0.54 -0.26 -7.20 0.40 2.52
31 -2.38 0.31 1.32 -2.46 0.34 -0.15
33 -1.41 0.34 0.20 -1.86 0.37 0.23
34 -1.34 0.37 -1.56 -2.59 0.39 -1.38
35 -0.15 0.40 0.80 -1.58 0.46 -0.43
37 -4.71 0.37 0.69 -4.89 0.31 0.28
38 -1.34 0.39 0.09 -3.10 0.41 1.87
40 -2.61 0.30 -0.70 -2.11 0.33 2.32
41 -3.63 0.35 0.74 -4.57 0.32 0.80
43 -0.88 0.31 0.99 -1.63 0.27 0.85
45 -0.19 0.35 -0.03 -2.13 0.32 -0.30
46 -1.39 0.30 -2.37 -1.50 0.25 1.65
48 -1.13 0.27 -1.81 -0.77 0.23 -1.55
50 -1.08 0.26 -1.22 -0.27 0.22 -0.16
51 -1.26 0.31 0.13 -1.80 0.27 -1.35
52 -1.26 0.28 -0.38 -1.03 0.24 3.00
53 0.61 0.24 -1.27 0.45 0.23 0.40
56 -0.66 0.25 -0.94 0.04 0.22 2.33
57 -0.99 1.24 -0.19 -3.48 0.73 -0.78
58 -0.86 0.73 -0.37 -2.24 0.44 1.24
59 0.45 0.33 -0.60 0.01 0.26 1.15
60 -1.29 0.40 -1.18 0.72 0.22 -0.08
62 -0.41 0.48 -0.78 -1.20 0.32 -0.09
63 -1.67 0.66 -0.42 -1.16 0.31 -1.77
64 1.18 0.32 -0.48 -0.17 0.28 0.13
65 0.57 0.34 0.90 -0.32 0.27 0.06
66 0.75 0.31 -1.58 0.19 0.25 0.00
68 0.75 0.29 0.03 0.52 0.24 0.29
70 1.34 0.26 -0.88 0.53 0.21 -1.02
74 0.53 0.26 1.22 0.85 0.19 1.18
75 0.99 0.29 1.62 0.14 0.22 0.21
76 -0.18 0.34 -0.12 -0.03 0.22 -0.96
77 -0.68 0.39 -0.82 -0.12 0.22 1.77
78 1.60 0.30 -1.30 -0.20 0.25 -1.62
79 1.35 0.60 -1.03 0.85 0.35 0.10
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Item 
number

β1 values Standard 
error β1

M value β1 β2 values Standard 
error β2

M value β2

81 1.96 0.45 -1.06 1.35 0.31 -1.28
82 1.65 0.63 -1.00 0.48 0.39 -1.86
83 1.79 0.75 0.77 -0.07 0.48 -0.03
85 -0.82 1.03 -0.53 1.85 0.26 1.73
88 -0.81 1.02 -0.25 1.66 0.23 -0.59
89 1.87 0.41 1.53 1.47 0.25 -2.29
90 1.37 0.40 -0.91 2.04 0.22 -1.13
91 1.05 0.37 -0.32 2.90 0.19 0.15
92 1.89 0.32 -1.44 2.39 0.21 -0.09
94 1.43 0.30 0.10 3.40 0.19 -0.02
95 2.97 0.33 0.28 4.45 0.25 -1.61
96 2.14 0.65 -0.82 2.53 0.31 1.05
98 1.72 0.63 0.47 3.17 0.27 0.54

100 2.49 0.48 1.51 3.18 0.27 -0.82
101 3.33 0.54 -0.18 2.04 0.36 -1.39
102 2.48 0.82 1.28 1.55 0.42 -0.55
103 -0.05 1.02 -0.60 4.50 0.24 -0.34
104 1.53 0.54 -1.22 4.15 0.24 -1.49
105 2.79 0.61 0.34 2.11 0.35 -1.37
106 2.46 0.45 0.19 2.59 0.25 0.56
107 1.65 0.77 1.93 1.83 0.30 0.79
108 2.61 0.29 1.00 4.62 0.20 -0.14
109 3.63 0.25 -0.42 4.35 0.21 -0.57
111 3.11 0.25 0.59 5.06 0.20 1.77
112 3.40 0.29 1.96 3.59 0.21 0.82
113 3.36 0.36 -0.53 4.56 0.26 1.43
115 2.25 0.67 -0.48 2.97 0.31 -0.93
116 3.09 0.43 0.71 3.88 0.27 0.38
117 3.72 0.55 -0.78 2.44 0.37 -0.70
118 2.70 0.71 -0.43 2.33 0.38 0.22
119 1.16 1.06 -0.25 2.76 0.33 -1.57
120 1.98 0.57 -0.70 4.09 0.26 -0.79
121 2.95 0.45 -0.06 3.86 0.27 0.23
122 3.01 0.58 -0.64 2.78 0.33 -0.51
123 3.94 0.43 0.41 3.18 0.31 2.08

Continuation of table 3.3 (Results analysis for the Social area)
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The table shows items with good and poor fits. Item 121 (“Asks permission to use 
objects belonging to others 75% of the time”) is an example of an item with a good fit 
to the model. The β1 value of this item is lower than the β2 value and the M values are 
around zero. The fit of Item 23 (“Reaches for and pats mirror image”) with the model 
is not very good. The β2 value of the item is lower than the β1 value, meaning that the 
response “the child is able to perform the required activity sometimes or partially” 
(Category 1) is never more likely than “not performing the activity at all or “always 
performing it” (Categories 0 and 2, respectively). A score in Category 1 will rarely occur 
when completing the Checklist. Besides the inversion in β1 and β2, the M values of this 
item are high, meaning that this item discriminates to a lesser degree than the other 
items. Although the fit of this item was not very good, this item was not deleted. Items 
with a worse fit were deleted first, resulting in a satisfying global fit. 

The table shows that the β1 values range from low to high ability and that they do have 
a general upwards trend with increasing item numbers. Nevertheless, on an individual 
item level there were many inversions. 

Cognitive Development

The same procedure was followed for the Cognitive area. After deleting the subjects with 
missing values for one or more items, the total number of subjects was 697. This area 
consisted of 226 items but three items were deleted because of empty score categories. 
The remaining 223 items were analyzed and proved not to fit the Rasch model (R1c = 
2654.1; df = 1589; p = .00). In several cycles, a number of items were deleted on the basis 
of the M statistics. Finally, 158 items remained forming a fitting scale (R1c = 1111.0; df 
= 1039; p = .06). 

Language Development      

After data cleaning, the total number of subjects for this area was 720. The area con-
sisted of 198 items. A preliminary analysis showed that a reasonable fit could not be 
obtained with the complete item set. Even deleting about half of the items did not 
lead to a reasonable fit. Therefore, the items were subdivided into two more homog-
enous sets with regard to the content: Language Comprehension (LC) and Language 
Production (LP). 

After this division the LC area consisted of 53 items. These remaining items did 
not fit the model (R1c = 1298.8; df = 301; p = .00), but the removal of only seven items 
(leaving a total of 46 items) resulted in a good fit (R1c = 244.9; df = 231; p = .25). 
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The LP area behaved more problematically. The unrevised set consisted of 131 items, 
of which three were deleted because there were no responses in one or two of the cat-
egories. The remaining 128 items did not fit the model (R1c = 1645.5; df = 901; p = .00). 
Removing 37 items resulted in a marginally fitting scale for 91 items (R1c = 674.0; df = 
582; p = .00), only meeting the first criterion. Removing items that had a similar content, 
such as the items that were already removed, did not result in a better fit. The removal 
of additional items produced a breakdown of the estimation procedure. 

Self-Help Development

From the set of 98 items, two were removed because there were no scores in one or more 
of the categories. The remaining 96 items did not fit the Rasch model (R1c = 1526.6; 
df = 784; p = .00). In successive steps, 36 badly discriminating items were removed. 
For 60 items, a marginally fitting scale was reached (R1c = 469.7; df = 400; p = .01), 
only meeting the first criterion. Removing more items had similar consequences as in 
the LP area.

Motor Development

The Motor area consisted of 276 items. From this set, 15 items were removed because 
of empty score categories. The remaining 261 items did not fit the Rasch model (R1c = 
1346.8; df = 1038; p = .00). In successive steps, 52 items were deleted. For 224 items, a 
marginally fitting scale was reached (R1c = 860.7; df = 757; p = .01), only meeting the first 
criterion. As in the LP and Self-Help areas, removing items that had a similar content, 
such as the items that were already removed, did not result in a better fit. The removal 
of additional items produced a breakdown of the estimation procedure.

All developmental areas 

The β1 values of all areas range from low to high ability, showing a general upward trend 
with increasing item numbers. Nevertheless, on an individual item level there were many 
inversions. An example of the inversions for the Social area is shown in Figure 3.3.

These results show that the items need to be reordered in order to form adequate 
scales with items of increasing difficulty of the latent traits. With these scales the skills 
of a child can be assessed and evaluated. 
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Figure 3.3. Example of inversions of 1 values for the Social area on an individual item level. 
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Figure 3.3. Example of inversions of β1 values for the Social area  
on an individual item level.

3.4 Final composition of the revised version of the Checklist

The results of the main study into the order of the items showed the necessity to reorder 
the items. The items that remained after the analyses are called the core items of the 
Checklist. To reorder these items from easy to difficult, first of all the β1 values were 
used. The items were arranged from low to high β1 values. However, to make sure that the 
reordering was of practical use, the new item order based on the β1 values was judged with 
regard to the content of the items. Items that should have a different order with respect 
to their content were turned around, if this could be done within the 95% confidence 
interval of the β1 values. The expert panel (see Section 2.4.2) that judged the items in 
the process of adding new items to the Checklist was also involved in the judgment of 
the item order based on β1 values and the content of the items.

During the analyses with the polytomous Rasch model, items with empty score 
categories or with a bad fit to the model were deleted. However, some of these items are 
important for the home intervention process, especially in case they are among those 
items that are a smaller or successive step for one of the core items. These items were 
added to the Checklist. For example, the item “climbs stairs with help” was deleted 
during the analysis, while the item “descends stairs with help” was not. Because of the 
relationship between the two items the item “climbs stairs with help” was added to the 
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revised Checklist. To decide where to put an item back on the revised Checklist, it was 
checked whether the original adjacent items of the Checklist still occurred in the same 
order on the revised Checklist. If that was the case, the item was replaced in its original 
position. If the cluster of items no longer existed, the literature was used to determine 
the replacement of the items in combination with the judgment of the panel of experts 
(see Section 2.4.2) 

On the revised Checklist, which items are the extra items is indicated by underlin-
ing their item number (the core items are not underlined). For the definitive number 
of items of the revised Checklist see Table 3.4.

3.5 Discussion

On the basis of the results of the analyses, the conclusion was that it is possible to find 
a marginally fitting scale of items for all areas and a reasonably fitting scale for some of 
the areas, although at the cost of losing a sizable number of items. In the Social area, 
the badly fitting items were, for the most part, items in the booklets for the younger age 
groups. In addition to that, a large proportion of the badly fitting items made up part of 
the overlap between the booklets. Future research is desirable to examine whether it is 
worthwhile to develop separate scales for the age groups instead of scaling all items on 
the same dimension. This pattern was also found for the Cognitive area.

Even though items were removed during the analysis, the steps between the items 
are now smaller. This gives a more detailed view of the skills of the child. 

Table 3.4 
Number of items of the Revised Checklist

Number of items after 
statistical analysis

Definitive  
number of items

Social development 79 95
Language development – comprehension 46 51
Language development – production 91 97
Self-Help development 60 87
Cognitive development 158 187
Motor development 224 254
Total 658 771
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The results also showed that the items of the Checklist needed to be reordered be-
cause the original order of the items, which was based on theoretical notions, did not 
correspond to the order based on the β1 values. The items did show a general upward 
trend with an acceptable range from low to high ability, but there were many inversions 
on the individual level. This may be due to both real misspecifications in the ordering 
and chance fluctuations. 

Although the Checklist is often completed for children with a developmental delay, 
the reordering of the items is based on information from normally developing children. 
This is not considered a problem because the developmental age of the children, instead 
of the calendar age, determines where to start when completing the Checklist. Further-
more, only the skills that a child already performs partially are suitable for teaching 
during the home intervention. In this way, the home intervention is adapted to a specific 
child. The home visitor and parents decide together which skills they want to stimulate 
during the intervention. This decision depends on the child, the parent, and the (home) 
environment, resulting in the question: Which skills are useful for the child to learn 
in this particular environment? For example, for one child a useful goal might be to 
learn to play alone for five minutes, so the parent can shift attention to one of the other 
children. For another child, it might be more important to learn to play with another 
child because this skill is demanded at school. Every home intervention is fine-tuned 
to a child (and his/her family) in his/her unique environment.

As mentioned in the introductory section, the change brought about in the order of 
the items of the Portage Checklist has consequences for home intervention. Some items 
had a lower item number than they should have had, based on their β1 value. For example, 
the ordinal position of the item, “Says ‘please’ and ‘thank you’ when reminded,” was 
Position 45 before the analysis. However, based on the β1 value of this item, the position 
should have been 59. Because of the starting rule, there is a chance that negative scores 
on items like this one (because it is below the first ten consecutive positive items) will not 
be noted. In that case during the home intervention skills will be requested that a child 
actually has not yet mastered, because they do not correspond to the developmental age 
of the child. For example, the home visitor assumes that the child already says “please” 
and “thank you” when reminded, and wants to use this skill to teach the child to use the 
words without a reminder. When this assumption is incorrect, this is frustrating for the 
child because he or she has to do something he or she cannot do. It is also frustrating 
for the home visitor because he or she now has to adapt his/her expectations about the 
rate with which the child can learn new skills. 

The underlying assumption of the stopping rule is that the child cannot master 
items following ten consecutive negative items. Therefore, completion of the Checklist 



Chapter 3 

58

can be halted if a child scores negatively on ten consecutive items. The analyses also 
showed that some items should have had a lower position, based on their β1 value, than 
they actually had. For example, the item, “Repeats actions that produce laughter and 
attention,” was at Position 33 before the analysis. Based on the β1 value, the position 
should have been 15. When such items are not reordered, there is a chance that the 
child may actually have mastered items that follow the ten consecutive negative items. 
When this is discovered during the home intervention, it can be a pleasant surprise. 
However, it is useful to have an accurate overview of the skills a child masters before 
the home intervention starts, because the skills a child masters are used as a starting 
point in learning new skills. 

Finally, the wrong order can also lead to those items that a child performs partially 
going unnoticed (due to the starting and stopping rule). The items that a child performs 
partially are suitable for home intervention. When not all these items are noted, the 
home visitor does not have a complete overview of the skills that can be stimulated 
during the home intervention. This can lead to a home intervention that is less adapted 
to the child than it would be if the overview of skills were correct.  

 This study shows the general importance of validating checklists of children’s 
skills that are used in home intervention programs. Ordering skills on the basis of theo-
retical notions will not provide a detailed overview of a child’s skills. Empirical data 
based upon large samples are necessary to order the items properly.  

Two explanations can be given for the differences in the theoretical and empirical 
order of the items that were found. In the first place it is possible that the theoretical 
order of the U.S. Checklist is incorrect. Empirical research in the United States would 
be necessary to prove this. One reason that replicating our research would be useful is 
that, like the unrevised Checklist item order, the order of the revised Checklist for the 
Dutch version was first also based on theoretical notions. This research has shown that 
theoretical notions are insufficient for ordering the items. Future research is needed to 
determine whether the revised order of the items is also applicable in other countries. 
The second explanation is that cultural differences between the United States and the 
Netherlands might well exist regarding the development of children. Ruiter (2007) 
and Van der Meulen and Smrkovsky (1984) found some differences in item difficulty 
for the items of the Bayley Scales of Infant Development Second Edition, respectively 
the Bayley Scales of Infant Development for Dutch children as compared to American 
children, especially in the field of motor items. These findings emphasize the importance 
of validating a developmental Checklist using empirical data. Inversions in the order of 
development will probably also exist in other countries. This indicates a need to replicate 
the research into the order of the items in other countries.  
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In the present study, the Checklist was completed only by parents, because it would 
have taken too much time to send a home visitor to all families. A pilot study showed 
that parents were able to complete the Checklist by themselves with some extra written 
explanation. Nevertheless, there is a chance that parents may have overestimated or 
underestimated the performances of their child, or that they may have misunderstood 
some items. This could have influenced the results of the analysis. Therefore, in future 
research it would be desirable for a home visitor and parent to complete the Checklist 
together or for two Checklists per child to be completed, one by the father and another 
by the mother, in order to increase the validity of the results. 

In this and previous chapters, the Portage Program and revision of this Program have 
been described. The focus of the program has was adapted, the number of items of the 
Checklist was extended, and the items were reordered. The next part of this dissertation 
will focus on research into the effectiveness of the PPN and PPN-R, and a comparison 
of the results of these interventions.
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4
PPN AND PPN-R EFFECTIVENESS:  
INTRODUCTION AND METHOD

4.1 Introduction and research questions

Although the use of the Portage Program is not limited to children with developmental 
problems, most research into Portage is primarily focused on this group of children. This 
is illustrated in a review by Brue and Oakland (2001). These authors mention Cochran 
and Shearer’s research into Portage from 1984 that focuses on promoting development. 
They also mention research conducted in 1989 by Zaman and Islam, research conducted 
by Kohli in 1989 and 1990, and Oakland’s research conducted in 1997, all of which 
was focused on the effectiveness of Portage for developmentally delayed children. In 
1997 Cameron published an overview of research conducted on Portage in the U.K. He 
reported a shift in the research from child outcomes only to outcomes for the whole fam-
ily. The majority of the children in the studies he mentions had a mental developmental 
delay. Likewise in the Netherlands, most of the research has been focused on children 
with a developmental delay (Sipma & Van Marle Dekker, 1991; Van Gennep et al., 1995). 

In 1996, Sipma published the results of research into the effectiveness of Portage 
for families with mild child-rearing problems. Not all children from these families had 
a mental developmental delay. The conclusion of this research was that the results did 
not show a positive or negative intervention effect on mental development, but they did 
demonstrate a significant decrease in the children’s conduct problems and a significant 
improvement in the quality of the home environment. The results also showed a signifi-
cant decrease in child-rearing stress for parents.

The most recent research published in the Netherlands about the effectiveness of the 
PPN was by Oenema-Mostert (2006). These results show a positive intervention effect 
on the mental development of chronically ill children when measured with instruments 
from the program itself. Results of the developmental tests are positive, but not posi-
tive enough to reach a significant intervention effect. The results do show a decline in 
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the child-rearing stress of parents and an increase in the child-rearing competence of 
parents with children with a mental developmental delay; however, these results are not 
significant. The overall conclusion of this research is that the PPN is partially effective 
for this group of children. 

In Chapters 2 and 3 of this dissertation the revision of the Dutch version of the Portage 
Program was discussed. The revision was carried out because of the mixed results from 
the intervention using the PPN and the shift in the focus of the intervention from child 
centered to family centered. The aim of the revision was to focus more on the family 
as a whole and to achieve more positive intervention outcomes (see also Chapters 2 
and 3). After the revision was completed, a study into the effectiveness of the revised 
version compared to the unrevised version was carried out. The focus of this study was 
on families with child-rearing problems. These problems not only relate to families 
with children with a mental developmental delay but also to families with children 
with conduct problems, and to parents with less than sufficient child-rearing skills. The 
families themselves feel that they need help with these problems. This definition fits the 
definitions Nakken (1999) and Van der Meulen and Sipma (1997) give for child-rearing 
problems. According to Nakken (1999), in case of child-rearing problems “…set targets 
are not reached, which is negatively evaluated by the parents, and/or the child, or the 
people in the social environment” (p. 33, translation by the author). Van der Meulen and 
Sipma (1997) note: “We talk about child-rearing problems when, in the judgment of the 
persons concerned, the parenting is not proceeding as planned or desired. These problems 
vary for each family in terms of their nature, seriousness, and complexity” (p. 164). 

In the study into the effectiveness of the revised version of the PPN compared to the 
unrevised version, the effects of the PPN and PPN-R will first be established separately. 
The question which serves as the basis for this part of the research is: Is intervention 
using the PPN or PPN-R effective for families of children with developmental or conduct 
problems, or parents with less than sufficient child-rearing skills? The hypothesis for this 
question is: The PPN or PPN-R is effective. The main question is divided into sub-
questions. For each sub-question a hypothesis will be tested. The sub-questions and 
hypotheses are explained below. 

First of all, to be able to give a valid answer to the main question, it is important 
that the home intervention is carried out as intended. Therefore, the question is: (1) Is 
the PPN or PPN-R carried out as intended? The hypothesis is: The PPN or PPN-R is 
carried out as intended. 

If the PPN or PPN-R is carried out as intended, a three-part question will then be 
asked to discover the effectiveness of the PPN or PPN-R: What is the effect of the PPN or 
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PPN-R on (2) the development of the child, (3) the conduct problems of the child, and (4) 
the child-rearing competence of the parents? The three-part hypothesis for this question 
is: The PPN or PPN-R has a positive effect on the development of the child, the conduct 
problems of the child, and the child-rearing competence of the parents. 

Finally, the judgment of parents about the intervention is also important in answering 
the main question. Therefore, the final question is: (5) How do parents evaluate the PPN 
or PPN-R and its effects on both children and parents? The hypothesis is: Parents give a 
positive evaluation of the PPN or PPN-R and its effects on both children and parents. 

 The recruiting of the participants, the instruments used, the procedure, and the 
data analysis was the same for all families receiving intervention using the PPN and 
PPN-R. Therefore, this information will be given per question for both interventions 
in Section 4.2. Chapter 5 will describe the participants and the results for the families 
that received home intervention using the PPN; in Chapter 6 the participants and the 
results for families that received home intervention using the PPN-R will be described. 

The effects of the PPN and PPN-R will be compared after answering the question, 
“Is the PPN or PPN-R effective?” The research question for that part of the research is: 
Does the intervention using the revised the PPN lead to more positive results for families of 
children with developmental or conduct problems, or for parents with less than sufficient 
child-rearing skills compared to results of intervention using the PPN? In Chapter 7 the 
method for the comparison will be explained, results will be given, and the research 
question will be answered.

4.2 Method: Effects of the PPN and PPN-R

4.2.1 Recruiting participants

Participating families were recruited via convenience sampling (Trochim & Donnelly, 
2007) through organizations which support families with child-rearing problems in the 
three northern provinces of the Netherlands. Families were referred through child health 
organizations, or through the clinical psychology department of a hospital, for example. 
Some parents enrolled their own family after they heard from acquaintances about the 
possibility of receiving home intervention. See Appendix B for a complete overview 
of the 41 organizations there has been contact with. Most of these organizations were 
actively approached (directly or via colleagues from the University of Groningen) with 
the question of whether they could refer families. Some of the organizations requested 
information themselves after they read about the research project in local newspapers 
or on websites. Organizations were approached by the researcher via contact persons, 
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by telephone, or by e-mail. If organizations needed more information in order to decide 
whether they wanted to refer families, they were visited by the researcher to explain the 
Portage Program, the differences with other early intervention programs like Stepping 
Stones Triple P (Sanders, Mazzucchelli, & Studman, 2004), and the research project 
in detail. Of the 41 organizations, twelve decided not to refer families to the research 
project. The reasons for this decision were that the target group of the organizations 
did not match the target group as formulated in the inclusion criteria of the research 
project, or that the organizations were too busy to refer families, or that the organizations 
had their own intervention programs that could give sufficient support to the families.   

Families fitting the inclusion criteria were:
 – families with a child with a developmental age between 0 and 59 months, with child-

rearing problems that were recognized by the parents;
 – families that agreed to a period of home visits of at most six months and whose child-

rearing situation the contact persons estimated could be improved in six months; and
 – families that agreed to participate in the pretests and posttests.

One addition to the inclusion criterion concerning the developmental age of the child is 
that children with a chronological age higher than 59 months but with a developmental 
age under 59 months could also be included in the project. On the other hand, the 
research project was not just focused on children with a developmental delay. Families 
with children with a chronological age under 59 months without a developmental delay 
(chronological age = developmental age) but with another problem in the child-rearing 
situation were also included. When the developmental age (measured using a standard-
ized test) of the children was not known at the time of referral, the contact person who 
referred the families gave an estimation of the developmental age based on what was 
known about the child. The developmental age was then determined from the first 
developmental test (see 4.2.2). 

Families meeting exclusion criteria were:
 – families with parents with mental retardation;
 – families with parents who seriously disagreed about the upbringing of their child (some 

disagreement was permitted, but parents sabotaging each other in the upbringing of 
their child were not considered);

 – families with parents who were not motivated about the intervention; 
 – families with parents with psychiatric problems; and
 – families with children with profound multiple disabilities.
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Although these inclusion and exclusion criteria were formulated, it was decided per fam-
ily whether the family was suitable to participate in the intervention using the Portage 
Program. Although sometimes one or more exclusion criteria might apply to a family, 
the Portage Program could still be suitable. For example, some parents with psychiatric 
problems might benefit from the structure of the Portage Program and were therefore 
referred to the intervention.  

When a family was considered suitable for the intervention, this did not guarantee 
that a family would actually participate in the intervention. Intervention using the 
Portage Program is on a voluntary base, so parents themselves also had to decide if they 
wanted to participate.   

4.2.2 Instruments

At this point it will be explained per hypothesis which program research instruments 
were used to test the hypotheses and which other research instruments were used to 
this end. Program research instruments are those instruments that are derived from the 
program itself and are directly linked to the program. The other research instruments 
are not directly linked to the program. 

The PPN/PPN-R carried out as intended

To test the hypothesis “The PPN/PPN-R is carried out as intended,” a couple of program 
research instruments were used. The Log Sheets and the reports of the home visitor were 
used to evaluate the duration of the intervention period. The reports of the home visitor 
were also used to evaluate whether the general model that structures the intervention 
using the PPN and PPN-R (Hoekstra, Oenema-Mostert et al., 2011; Van der Meulen 
et al., 1993) was used during the home intervention process, whether the amount of 
supervision the home visitors received was sufficient, and whether the families received 
home visits from one or more home visitors. 

The Activity Cards (Hoekstra, Oenema-Mostert, et al., 2011; Van der Meulen et al, 
1993) were evaluated to determine the involvement of parents in the use of these cards, 
and whether parents had used them in the way intended. It was checked how many days 
the parents had completed these cards.

The Checklist or Checklist-Revised (Van der Meulen & Sipma, 1993; Hoekstra, 
Van der Meulen, et al., 2011) was evaluated to check whether intervention only took 
place on those skills that a child already could perform partially before the intervention. 
According to the Portage method, as a starting point for an intervention, only those 
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skills that the child is able to perform partially should be focused on. The home visitor 
decides in consultation with parents which of these partially performed skills will be 
stimulated during the intervention period. 

Development of the children

To test the hypothesis “The PPN/PPN-R has a positive effect on development of the 
child,” program instruments and other instruments were used. 

The Activity Cards from the program itself, completed during the intervention 
period, were used to evaluate the effects on the child in all developmental areas (Social, 
Language, Self-Help, Cognition, and Motor areas). It was checked whether the formu-
lated goal had been reached. To evaluate whether a goal had been reached, the criterion 
as noted on the Activity Cards by the home visitor had to be used. The criterion could 
be used in two different ways: (a) a card could be judged as successful if the child or 
parent was able to perform the activity x out of y times (e.g., throw a ball two out of 
three times, or ignore whining behavior three out of five times) on the last day of the 
week, and (b) a child was able to perform the activity a specific number of days (e.g., stay 
in bed five out of seven nights) during the week that the activity was being practiced. 
As Oenema-Mostert (2006) explained, this procedure shows similarities with Goal 
Attainment Scaling. Vlaskamp (1993) judges the reliability and validity as sufficient. 
Evers, Van Vliet-Mulder, and Groot (2000), however, judge this procedure as insufficient. 

For parents the Activity Cards were also used during the intervention period to 
teach them new skills. An increase in parental skills can have an indirect influence on 
the development of the children. Therefore, the Activity Cards for parents were also 
used to evaluate the effects on the parents.

The second hypothesis was also tested by checking the scores of the child before and 
after intervention in terms of Checklist or Checklist-Revised skills (within the program). 
The Checklist or Checklist-Revised is not a standardized test but one that has to be used 
as a screening instrument and as an instrument that guides the intervention. The items 
of the Checklist-Revised were reordered using the OPLM (see Chapter 3), however more 
research needs to be done into the validity of the Checklist-Revised. 

In addition to the program instruments, other instruments were also used to test 
the second hypothesis. Two developmental tests were used in this study to measure the 
developmental level of the children. The first one was the Bayley Scales of Infant Devel-
opment – Second Edition – Dutch version (BSID-II-NL; Van der Meulen, Ruiter, Lutje 
Spelberg, & Smrkovský, 2002). The BSID-II-NL is a developmental test for children 
from 1 to 42 months of age. The achievements of the child can be summarized in a 
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mental and motor developmental index, and corresponding developmental ages can be 
determined. If necessary, a non-verbal version of the mental scale can be used for children 
aged 12 to 30 months (Van der Meulen et al., 2002). The reliability and content validity 
of this instrument are good (Evers, Van Vliet-Mulder, & Groot, 2007). The second test 
is the Snijders Oomen Non-verbal Intelligence Test for Children between 2½ and 7 Years 
Old (SON-R 2½-7; Tellegen, Winkel, Wijnberg-Williams, & Laros, 1998). This test is 
a non-verbal instrument for assessing the cognitive development of children from 2½ 
to 7 years of age. The achievements of the child can be summarized in the form of a 
developmental age and an intelligence score, the SON-IQ (Tellegen et al., 1998). Both the 
reliability and validity of this instrument are good (Evers, Van Vliet-Mulder, & Groot, 
2000). For the BSID-II-NL as well as for the SON-R 2½-7, raw scores are expressed in 
developmental ages in order to estimate the intellectual ability of the child. Normalized 
standard scores were difficult to apply for our research sample because of floor effects. 
The BSID-II-NL also yields a score for the motor development of the child. However, 
this score was not used for evaluating the effects on development, because the SON-R 
2½-7 does not yield information about motor development, thus leading to missing data 
for the children that were tested with this instrument. 

Conduct problems of the children

To assess the intervention effect on the conduct problems of the child (hypothesis: 
The PPN/PPN-R has a positive effect on the conduct problems of the child) the Child 
Behavior Checklist for Ages 1½-5 (CBCL/1½-5; Achenbach & Rescorla, 2000) was used. 
This is not a program research instrument. The CBCL/1½-5 is a questionnaire for parents 
(and other relatives) concerning behavior, problems, and positive behaviors of the child. 
Answers are totaled in one of seven problem scales. Four problem scales together form the 
“Internal Problems Scale,” and two the “External Problems Scale.” Totaling all the items 
(in the “Internal Problems,” “External Problems,” and “Sleep Problems” problem scales, 
and the items that were collected under “other problems”), the scale “Total Problems” 
was formed. The norms for the scales are based on a sample from children from the 
American population (Achenbach & Rescorla, 2000). The Dutch norms were during 
this research project still under construction. In the Netherlands no information is yet 
available about the reliability and validity of this checklist. 
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Child-rearing competence of parents

To assess the effect of intervention on the child-rearing competence of parents (hypoth-
esis: “The PPN/PPN-R has a positive effect on the child-rearing competence of parents”), 
the Nijmeegse Vragenlijst voor de Opvoedingssituatie [Nijmegen Questionnaire for the 
Child-Rearing Situation] (NVOS; Wels & Robbroeckx, 1996) was used. This is not a 
program research instrument. The NVOS (Wels & Robbroeckx, 1996) is a questionnaire 
for parents that provides information on the child-rearing stress experienced by the 
parents. Three NVOS subtests are used in this study: (Part A) subjective family stress, 
(Part B) judgment about the child-rearing situation, and (Part C) attributions of the 
child-rearing situation. Parts A and C are subdivided into categories. The reliability and 
validity of the entire questionnaire are judged to be good, and the norms as insufficient 
(Evers et al., 2000). In previous studies on the PPN (Oenema-Mostert, 2006; Sipma, 
1996), it turned out that parents were not willing to complete the NVOS because some 
items were formulated in a negative, self-accusatory way. Some parents even quit the 
studies for that reason. Therefore, in this study the NVOS was used in a shortened form. 
From Part A (subjective family stress) two categories were chosen (“having problems with 
the child” and “child is a burden”). These two categories belong to the core categories of 
Part A, are the categories which are the most positively formulated, and are those that 
have the most variation in terms of questions. The questions from these two categories 
were mixed in order to alternate similar questions. Parts B and C were maintained. A 
decline in scores on the three parts of the NVOS means a decline in family stress, a more 
positive judgment about the child-rearing situation, and an increase in child-rearing 
skills. No research has been done into the reliability and validity of this shortened version. 

Evaluation by parents of the home intervention and  
its effects on children and parents

In addition to data from tests and questionnaires, the opinion of the parents was used 
to evaluate both programs. Whether parents gave a positive evaluation of the program 
and its effects (Hypothesis 5) was examined. During the evaluation with the parents, 
which was set up as a semi-structured interview, the parents were asked to give their 
opinion about a number of topics. Some of the topics discussed were, for example, the 
duration of the intervention, the use of the Activity Cards, the difference in the child’s 
behavior before and after the intervention, and the differences in the relationship between 
parents and child. 
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To bring to a close this section about the instruments used, Table 4.1 shows a summary 
of the instruments used to test the hypotheses and indicates whether the instruments 
were from the program itself or from outside the program.

Table 4.1 
Summary of research instruments 

Hypothesis Instruments Portage Program  
instrument or not

PPN/PPN-R carried out  
as intended

Log Sheets Program
Reports from the home visitor Program

Activity Cards Program
Checklist or Checklist-Revised Program

Development  
of the children

Activity Cards Program
Checklist or Checklist-Revised Program

BSID-II-NL Non-program
SON-R 2½-7 Non-program

(Skills of parents Activity Cards Program)a

Conduct problems  
of the children

CBCL/1½-5 Non-program

Child-rearing competence  
of parents

NVOS Non-program

Evaluation by parents Semi-structured interview Program

Note. BSID-II-NL = Bayley Scales of Infant Development - Second Edition - Dutch version 
(Van der Meulen, Ruiter, Lutje Spelberg, & Smrkovský, 2002); SON-R 2½-7 = Snijders 
Oomen Non-verbal Intelligence Test for Children between 2½ and 7 Years Old (Tellegen, 
Winkel, Wijnberg-Williams, & Laros, 1998); CBCL/1½-5 = Child Behavior Checklist for 
Ages 1½-5 (Achenbach & Rescorla, 2000); NVOS = Nijmeegse Vragenlijst voor de Opvoed-
ingssituatie [Nijmegen Questionnaire for the Child-rearing Situation] (Wels & Robbroeckx, 
1996).
a   The skills of parents are placed between brackets, because they were assessed as part of the 
hypothesis about the development of the children. An increase in parental skills can have 
an indirect influence on the development of the children. Therefore, the Activity Cards for 
parents were also used to evaluate the effects on the parents.



Chapter 4

70

 

 

 

 

Group Pretests Intervention Posttests 

PPN T1              T2 PPN T3              T4 

PPN-R T1               T2 PPN-R T3              T4 

    

 3 months 6 months 3 months 

 

Figure 4.1. Quasi-experimental single-time series design. 
T1 = first measurement moment; T2 = second measurement moment; T3 = third measurement moment; T4 = 

fourth measurement moment. 

 

  

 

Figure 4.1. Quasi-experimental single-time series design.
T1 = first measurement moment; T2 = second measurement moment; T3 = third 
measurement moment; T4 = fourth measurement moment.

4.2.3 Procedure and design

The research design is shown in Figure 4.1. 

The organizations which referred the families completed a “referral form” for every new 
family, with general information about the family and the problems reported. Based on 
this information, and if necessary a telephone conversation with the organization, the 
researcher made an appointment with the family for the first measurement moment 
(T1). During the revision process, the research into the effects of the PPN had already 
begun. Therefore, the families that were referred for intervention were first assigned to 
home intervention using the PPN. When the revision was completed, enough families 
had been assigned to the PPN group and so the remaining families were assigned to 
the PPN-R group. 

There was no control group included in the design. A control group could theoreti-
cally have been composed of families that were on the waiting list, and families that had 
quit the intervention, or did not want to receive the intervention at all but did want to 
participate in the pretests and posttests. However, in practice it turned out that there was 
no waiting list. In all families, the pretests started immediately after referral. In addition, 
families that quit the intervention or did not want to start at all were not motivated 
to participate in the pretests and posttests. A control group composed of families that 
received care as usual was also not included in the project. Families that were referred to 
this research project were referred most of the time because the organization expected 
a family would benefit more from intervention using the PPN or PPN-R than from the 
care (intervention) they could offer the family. Families that benefited (enough) from 
the care the organization offered were not referred. Therefore, the group of families 
that was referred to the PPN or PPN-R was a type of group of families other than the 
group that was not referred, making a comparison of intervention effects impossible. 
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Families received home intervention from home visitors who were recruited from 
among advanced Bachelor’s students in Special Needs Education and Child Care from 
the University of Groningen. These home visitors received training in the PPN or PPN-R 
from the researcher and a colleague. The training consisted of three sessions in which 
the theory of the Portage Program was explained and assignments were discussed. The 
home visitors finished up their training with four home visits to a non-clinical family. 
In these home visits they had to use the Portage materials and write a report about the 
home visits. If this report was judged as adequate, the home visitors could start working 
with the PPN or PPN-R. During the intervention period, the home visitors received 
supervision from the researcher on a weekly or bi-weekly basis.

After the first measurement moment (T1), the research design showed a pretest period 
of three months. This period was used to determine the baseline which the results from 
the posttests were to be compared to. To make good use of the three-month waiting time 
for the pretest period, the anamnesis with the parents was planned a month before T2. 
This anamnesis was administered by the researcher at the family home. If a home visitor 
had already been assigned to the family, this home visitor was also present at the anam-
nesis. The anamnesis was set up as a semi-structured interview, and as an observation of 
parent, child, and the living situation. After T2 the home visitor contacted the family to 
make an appointment (as soon as possible) for the first home visit. The evaluation with 
parents, which was set up as a semi-structured interview, was planned right after T3. 

After having described the general research design, now the procedure per hypothesis 
will be explained.

Procedure to test whether the home intervention has been carried out as intended

After the intervention period the Log Sheets and reports of the home visitors were used 
by the researcher to evaluate the duration of the intervention period, the number of 
home visits, the use of the general model, the supervision home visitors received, and 
whether the family had received home visits from one home visitor. 

After the intervention period had ended, the researcher also evaluated the Activity 
Cards that were written by the home visitor and completed by the parents during the 
period of the home visits. At this point the scores of a child on the Checklist or Checklist-
Revised were also examined by the researcher. The Checklist or Checklist-Revised was 
completed by the home visitor and the parent during the first and last home visits. 
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Procedure to test the effect on development

The Activity Cards (for children and parents) and the Checklist or Checklist-Revised 
were evaluated by the researcher after the intervention had ended. 

The mental developmental level of the children was measured at T1, T2, T3, and T4. 
The children were usually tested at the Faculty of Behavioural and Social Sciences by the 
researcher. Sometimes the first measurement procedure had already been done by the 
organization that referred the families. Some children from Friesland were measured 
at a hospital (Medisch Centrum Leeuwarden) by a contact person who had referred the 
families. In exceptional cases when the families were not able to come to the Faculty, 
the measurement procedure was done at home. 

The period between the two pretests and the two posttests was three months. This 
is a short period for assessing developmental progress. For the older children there was a 
theoretical chance that they might remember at T2 or T4 items from T1 or T3, resulting 
in an increase of developmental age at T2 or T4. This problem could have been solved in 
part by extending the period between the pretests; however, this was not done because 
of ethical considerations. Families were referred because they had problems in the child-
rearing situation. For them a waiting period of three months was already considered 
long. Besides this ethical consideration, it was not expected that children of this age, 
especially when they had a developmental delay, would remember the answers to the 
items in the tests.

Procedure to test the effect on conduct problems

The CBCL/1½-5 was completed by parents once before the intervention and once after 
the intervention. Before the intervention, both parents received the questionnaires 
from the researcher at T2. Both were asked to complete the questionnaires for their 
child and to give it to the home visitor during the first home visit. If they had not yet 
completed the questionnaires by that time, the home visitor reminded them to complete 
the questionnaires. Subsequently, the home visitor returned the questionnaires to the 
researcher. At T3 parents again received the CBCL/1½-5 from the researcher for both 
parents. At that point they also received a prepaid envelope that they could use to return 
the questionnaires directly to the researcher. If both parents did not return the question-
naires within two weeks, the researcher called the parents to remind them to complete 
the questionnaires. The questionnaires were scored by the researcher.  
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Procedure to test the effect on child-rearing competence

Like the CBCL/1½-5, the NVOS was also completed once before the intervention and 
once after the intervention, by both parents. Before the intervention, both parents re-
ceived the questionnaires from the researcher during the anamnesis. Parents were asked to 
complete the questionnaires and return them to the researcher using a prepaid envelope. 
If both parents did not return the questionnaires before T1, the researcher reminded 
them at that point in time to complete the questionnaires. After the intervention the 
parents received the questionnaires from the researcher during the evaluation, again 
with the request to return them in a prepaid envelope. If the parents did not return the 
questionnaires within two weeks, the researcher called the parents to remind them to 
complete the questionnaires. The questionnaires were scored by the researcher. 

Procedure for the evaluation of parents about the program  
and its effects on both children and parents

The evaluation with the parents was planned after T3 and was setup as a semi-structured 
interview. Parents were asked to give their opinion about a number of topics. 

The evaluation was conducted by the researcher at the home of the family. During 
this evaluation the support given by the home visitor and the personality of the home 
visitor was also evaluated, so the home visitor was not present during this evaluation.

4.2.4 Data analysis

Data analysis to test whether the home intervention was carried out as intended

The first hypothesis, “The PPN/PPN-R was carried out as intended,” was tested by 
examining a couple of effect variables. 

First of all it was established whether the intervention period had been about six 
months with weekly home visits, leading to about 24 visits per family. In line with the 
research projects of Oenema-Mostert (2006) and Sipma (1996), a percentage of 75 of 
home visits carried out was accepted as a sufficient number of home visits. The interven-
tion period was defined as the time between the first and last home visits. The Log Sheets 
and the reports of the home visitors were used to evaluate this aspect of the intervention. 

Second, it was examined whether the general model that structures the interven-
tion using the PPN and PPN-R (Hoekstra, Oenema-Mostert, et al., 2011; Van der 
Meulen et al., 1993) had been used during the home intervention process. The formal 
part of every home visit should have consisted of several steps: evaluating the previous 
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activity, choosing a new one, explaining the Activity Card, and practicing the new 
activity (Section 2.1.1). The home visitor should have received supervision on a weekly 
or bi-weekly basis from the researcher. To guarantee the continuity of the intervention, 
every family should have dealt with one home visitor during the entire intervention 
period. The Log Sheets and the reports of the home visitors were used to evaluate this 
aspect of the intervention. 

Per home visit, the home visitor should have written a goal for that week on one or 
more of the Activity Cards. Families were asked to note the result of practicing the activ-
ity on the card. After a week the home visitor checked whether the Activity Card had 
been completed and whether the goal had been reached. When an Activity Card had 
not been completed for four or more days, or not in the way it should be, the Activity 
Card was deemed not to have been used as intended. The percentage of Activity Cards 
that could be scored at the end of the week was calculated. It was also determined how 
many Activity Cards were completed for four or five days, and how many for six or 
seven. These percentages together gave an indication of the involvement of the parents 
in the use of the Activity Cards. A percentage of 75 completed Activity Cards for four 
or more days was accepted as sufficient involvement. 

Only skills that a child is able to perform partially are suitable for teaching during 
the home intervention period. Therefore, the scores of a child on the Checklist or Checklist-
Revised were examined to check whether the intervention only had taken place for those 
skills that a child already had been able to perform partially. Again, when the interven-
tion had been started for 75% of the skills that a child already could perform partially, 
this percentage was accepted as sufficient. Since the period of home visits was about six 
months, some skills initially scored as “–” (no performance at all) could well change to “~” 
(partial performance). They then would become appropriate for intervention. Moreover, 
in practice it turned out that the home visitor sometimes was able to formulate starting 
behavior in spite of the “–” that was scored when the Checklist or Checklist-Revised was 
completed for the first time. Therefore, it was checked (based on the Log Sheets of the 
home visitors and the formulation of starting behavior) whether the score on an item 
at the moment the intervention for a specific skill was started was a “~,” instead of just 
using the scores from the first time the Checklist or Checklist-Revised was completed. 

Data analysis to test the effect on development

The Activity Cards completed during the intervention period were used to evaluate the 
effects of the intervention on the child and parents. The binomial test (one-tailed, α = .05) 
was used to determine whether the number of positively evaluated Activity Cards (for 
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children and parents) was statistically significantly larger than the number of negatively 
evaluated Activity Cards. Activity Cards that were completed for less than four days 
were not evaluated, because these cards were not used as intended. An Activity Card 
could be evaluated as positive if after a week the goal on the Activity Card had been 
reached to the extent that was indicated in the criterion. The criterion was used in two 
different ways. First (called Criterion A), on the last day of a week the judgment was 
made as to whether the child or parent was able to perform the activity x out of y times. 
The criterion was, for example, that the child could follow a toy with his/her eyes at the 
end of the week one (x) out of three (y) times. The child was given the opportunity to 
follow the toy three times; however, to obtain a positive evaluation the child only had 
to succeed once. The second way in which the criterion was used (called Criterion B) 
was that at the end of the week the judgment was made as to whether the child or par-
ent had performed the activity during a specific number of days. The criterion was, for 
example, that a parent reads a book together with the child five days of the week. The 
Activity Card was evaluated positively if the parent had read a book together with the 
child five times. However, sometimes the Activity Card was not completed for all seven 
days. As long as the Activity Card was completed for four (or more) days, the Activity 
Card could be evaluated as successful if the proportion of positive and negative scores 
was the same or larger than the proportion mentioned in the criterion. For example, 
if the criterion was that a child has to go to bed on time three out of seven days (43%), 
but the card was only completed for four days, the card could be evaluated as successful 
if the child went to bed on time twice (50%).

The second hypothesis was also tested by checking whether (for the skills that were 
stimulated during intervention) after the intervention the percentage of skills of the 
Checklist or Checklist-Revised that could be scored as positive was statistically signifi-
cantly larger than the percentage of skills that a child did not perform (completely). The 
binomial test (one-tailed, α = .05) was used to compare the percentages.

The developmental ages determined using the BSID-II-NL or the SON-R 2 ½-7 were 
used to assess the change in rate of developmental progress. To assess this change, the 
“Index of Progress” (IP; Sipma, 1996; Van der Meulen & Bulsink, 1992; Van der Meulen 
& Sipma, 1991) was used (see also Figure 4.2). The IP can be interpreted as a refinement of 
Wolery’s Proportional Change Index (Wolery, 1983). Within the IP, progress is defined 
in terms of developmental age (DA) and chronological age (CA). The developmental 
level of the children was measured twice before the intervention (at T1 and T2) in order 
to assess the rate of developmental progress before intervention. The quotient used to 
express this progress was: tan1 = (DA2-DA1)/(CA2-CA1). The third measurement (T3) 
was done right after intervention in order to assess the rate of developmental progress 
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during intervention. The quotient used to express this progress was: tan2 = (DA3-DA2)/
(CA3-CA2). The IP was the difference between both quotients: IP = tan2-tan1. When 
intervention had a positive effect on the development of the child, this was represented 
by a positive bend in the developmental curve (a positive IP). A negative IP meant that 
the rate of development had declined during the intervention. This does not mean that 
the developmental level of the child declined, but that the rate of development during 
the intervention was lower than the rate of development before intervention. An IP of 
zero meant that the rate of development during intervention was equal to the rate of 
development before intervention (Van Gennep, Van der Meulen, Janssen & Vermeer, 
1997; Van der Meulen & Sipma, 1991). The second hypothesis, “The PPN has a positive 
effect on development,” was tested by examining whether the IP was positive for most of 
the children and, in connection with this, the Wilcoxon Signed Rank test (one-tailed, α = 
.05) was used to examine whether the median value of tan2 was statistically significantly 
larger than the median value of tan1. 

In addition to using the IP in this way, two adapted forms of the IP were used in 
this study to test the second hypothesis. To use these adapted forms, the developmental 
level of the children was measured four times (twice before intervention, twice after 
intervention). With the addition of a fourth measurement (T4), the rate of development 
after intervention could be compared with the rate of development during intervention, 
called IP-after. IP-after equals tan3-tan2, where tan3 is defined as (DA4-DA3)/(CA4-
CA3). Whether IP-after was zero or positive was examined and, in connection with this, 
whether the median value of tan3 was the same or significantly larger (one-tailed, α = .05) 
than the median value of tan2. In fact, tan3 did not necessarily have to be larger than tan2. 
If they had the same value, it meant that children developed at the same rate after the 
intervention as during the intervention. However, IP-after could yield negative results 
because the intervention (developmental stimulation) had stopped, possibly resulting 
in a decline in rate of developmental progress. This would not always mean that after 
the intervention all effects were gone, however. Therefore, a third form of IP, IP-extra, 
was calculated. IP-extra compares the rate of development after intervention with the 
rate of development before intervention, IP-extra = tan3-tan1. In the case of a negative 
IP-after, IP-extra might show that the rate of development after intervention was larger 
than the rate of development before the intervention, thus demonstrating an effect of 
the intervention. Therefore, whether IP-extra was positive was examined and, using the 
binomial test (one-tailed, α = .05), whether the median value of tan3 was significantly 
larger than the median value of tan1. See Figure 4.2 for an illustration of the Indices 
of Progress. In this figure the chronological ages were measured at T1, T2, T3, and T4.
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T1 = first measurement moment; T2 = second measurement moment; T3 = third mea-
surement moment; T4 = fourth measurement moment.

Figure 4.2. Illustration of the Indices of Progress (tan2-tan1; tan3-tan2; tan3-tan1).
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Data analysis to test the effect on conduct problems

The Wilcoxon Signed Rank test (one-tailed, α = .05) was used to determine whether 
the median of the conduct problems of children as perceived by fathers and moth-
ers (CBCL/1½-5; Achenbach & Rescorla, 2000) had significantly declined after the 
intervention.

Data analysis to test the effect on child-rearing competence

Again, the Wilcoxon Signed Rank test (one-tailed, α = .05) was used to determine 
whether the scores on Parts A, B, and C for fathers and mothers had significantly declined 
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after the intervention. A decline in scores on the three parts of the NVOS would mean 
a decline in family stress, a more positive judgment about the child-rearing situation, 
and an increase in child-rearing skills.

Data analysis for parents’ evaluation of the program and  
its effects on children and parents

The researcher examined the answers parents had given per topic and combined these 
answers to come up with a general judgment of the program by the parents. 

In this chapter information was provided about the recruiting of the participants and 
the method used in the research projects to evaluate the effectiveness of the PPN and 
PPN-R. The next chapter will describe the participants and the results for those families 
that received home intervention using the PPN.
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5
THE PPN: THE PARTICIPANTS AND  
RESULTS OF THE INTERVENTION

Section 4.2 described the recruiting of participants (4.2.1), the instruments (4.2.2), the 
design (4.2.3), and the data analysis (4.2.4) for testing the effects of the intervention 
using the PPN or PPN-R for families with child-rearing problems. These child-rearing 
problems not only relate to families with children with a mental developmental delay 
but also to families with a child with conduct problems, and to parents with insufficient 
child-rearing skills. 

This chapter begins with a description of the participants that received the inter-
vention using the PPN. Subsequently, the results will be presented per hypothesis. The 
hypotheses are: (1) the PPN is carried out as intended; (2) the PPN has a positive effect 
on the development of the child; (3) the PPN has a positive effect on the conduct prob-
lems of the child; (4) the PPN has a positive effect on the child-rearing competence of 
the parents; and (5) parents positively evaluate the PPN and its effects on children and 
parents. The chapter ends with a concluding section. 

In Chapter 6 the participants and results of the intervention using the PPN-R 
will be described. In Chapter 7 the participants and results of both programs will be 
compared, and a general discussion will be presented concerning the separate results 
of the interventions using the PPN and the PPN-R, and about how both programs 
compare. 

5.1 Participants 

Thirty families were recruited. In Appendix B, who referred the families can be found. 
Of the 30 families that were recruited, 21 finished the entire research project. Of the 
21 families that participated, one family wanted intervention for their two children, 
making a total of 22 children. 



Chapter 5

80

Of the nine parents who quit the intervention prematurely, three asked for help for 
their children for developmental stimulation, three for developmental stimulation plus 
another reason (curbing compulsive behavior, strengthening the ties between mother and 
daughter, decreasing demanding behavior), while the other three parents wanted help 
for their children with temper tantrums, not obeying the parents, and with compulsive 
and impulsive behavior. The reasons why these nine families quit the intervention were 
different. Five families quit during the period of the home interventions because their 
expectations about the home visits did not match the actual situation. One family had 
to move suddenly, as a result of which the distance became too great to provide home 
intervention. One family quit the intervention because the health of their child suddenly 
became worse; due to their many visits to the hospital, they no longer had enough time 
for the intervention. One family decided after T1 that they did not have enough time 
to begin the intervention. The last family quit because the mother became ill during 
the intervention period.

Of the 21 families that did participate, the parents wanted help for fifteen of the 
children in order to stimulate the development of their child. Two families wanted 
help for a combination of problems. The first family wanted help to stimulate the 
development and to lessen the passivity of the child. The second family wanted help to 
stimulate (mainly speech) development and for conduct problems. For the other five 
children, the parents wanted help in dealing with fear of failure, problems during play, 
eating problems, problems with obeying the mother, and problems with transitions 
between situations. 

Table 5.1 provides the background information for the 21 families. In total there 
were 22 children, of which fifteen were boys and seven girls. All families met the inclu-
sion criteria as formulated in Section 4.2.1. The average chronological mental age of 
the children was 38.00 months (range 9-83 months), with an average delay in mental 
development of 12.3 months (range 3-34 months).

The educational level of parents in the sample was compared to the educational level of 
people in the Netherlands (Statistics Netherlands, 2007). The educational level of the 
fathers and mothers in the sample showed no significant difference with the educational 
level of the population (fathers: χ² = 0.51 df = 2; p = .78, mothers: χ² = 2.45, df = 2, 
p = .29). 

The results from the Home Inventory (Caldwell & Bradley, 1984), completed using a 
Dutch version (De Jong & Meijer, 1985), showed that the quality of the child-rearing 
environment was good in all 21 families. 
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Table 5.1 
Background information for participating families using the PPN

Family a Parents’ education Children
Father Mother Sex CA DA Delay Diagnosis b

1 High High Boy 21 12 11 Down Syndrome
2 Middle High Boy 17 7 10 Down Syndrome
3 High High Girl 58 24 34 Congenital 

microcephaly
5 Middle Middle Boy 34 22 12
6 Middle Middle Boy 83 69 14 Developmental  

Coordination Disorder
7 Low Low Girl 33 30 3
8 Boy 41 15 26

10a Low Low Boy 52 45 7
10b Girl 52 47 5

12 High High Boy 23 13 10 Down Syndrome
13 High High Girl 17 7.5 9.5 Down Syndrome 
14 Middle Middle Boy 55 42 13 Cleft palate
15 Middle Middle Girl 63 47 16 Cleft palate 
16 High High Boy 38 35 3 Tyrosinemia
17 High Middle Boy 28 20 8
18 Middle Middle Boy 33 19 14
19 Low Low Boy 35 22 13
20 Low High Girl 31 23 8 Cerebral hemorrhage
22 Middle Middle Boy 45 36 9
25 Middle Low Boy 28 12 16 Down Syndrome
26 High High Girl 9 5 4 Down Syndrome
28 Middle Middle Boy 40 15 25

Note. The subdivision of parents’ education into high, middle, and low is based on the 
division into categories of Statistics Netherlands (SOI, 2006). CA = Chronological Age 
in months at T2; DA = Developmental Age in months at T2 measured with BSID-II-NL 
or SON2.5-7. 
a  Families are numbered in accordance with the order they entered the research project. 
Families that quit the intervention cause the breaks in numbering. Family 10 wanted help 
for their two children.  b  Empty cells indicate that there was no medical diagnosis.



Chapter 5

82

5.2 Results 

5.2.1  Home intervention carried out as intended

To test the first hypothesis, “The home intervention using the PPN is carried out as 
intended,” a couple of variables were examined: the intervention period, the use of the 
Portage model, the scoring of the Activity Cards, and the focus of the intervention on 
skills that a child already performed partially. For a complete overview of these variables 
per family, see Appendix C.  

For the 21 families that received intervention using the PPN, the mean time of the 
intervention period was 6.8 months (range 5-9 months). For 14 families the number of 
home visits was known. The mean number of home visits for these families was 21 (range 
15 to 27 visits). If these families had received home visits once a week for a period of 6 
months, the total amount of home visits would have been 336. The number of home 
visits carried out was 296, or 88%. This percentage was sufficient.

During the home visits the Portage model was followed. If a child did not want to 
practice the activity with the home visitor, the home visitor trusted the judgment of the 
parents about the degree to which the skill had been mastered. Every family received 
home visits from a single home visitor throughout the entire intervention period. The 
home visitors received feedback on a weekly or bi-weekly basis.

Table 5.2 
Frequencies of scores on the Checklist before and after the intervention

Areas Scores before and after the intervention Total
++ ~+ −+ +~ ~~ −~ +− ~− −−

Social 1 6 2 0 2 1 0 0 2 14
Language 0 9 3 0 2 1 0 0 0 15
Self-Help 0 22 0 0 8 0 0 0 1 31
Cognition 1 25 5 0 9 2 0 0 1 43
Motor 0 8 1 0 1 1 0 1 0 12
Total 2 70 11 0 22 5 0 1 4 115

Note. The area of Infant Stimulation was not completed for any of the families. The scores 
indicate the performance of the children on skills before and after the intervention: − = 
child performs skill not at all; ~ = child performs skill partially; + = child performs skill 
completely. Combination example, ++ = child performs skill completely before and after 
the intervention.
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Instead of all 21 families, the Activity Cards of only 19 families were analyzed. The 
Activity Cards of one of the families were not available in their file. In another family 
the Activity Cards were used in an adapted way which fitted the needs of that family. 
In total, 455 Activity Cards were filled out for the children of the nineteen families. Of 
the 455 Activity Cards, only 18 (4%) could not be scored. One hundred and fourteen 
(25%) were completed for four or five days, 323 (71%) for six or seven days. For parents, 
77 Activity Cards were filled out, of which 17 (22%) could not be scored. Nineteen (25%) 
cards were completed for four or five days, 41 (53%) for six or seven days. In conclusion, 
it can be stated that more than 75% of the Activity Cards both for children and for 
parents were completed for more than four days, which indicates a sufficient involvement 
of parents in the use of the Activity Cards.

According to the Portage method, intervention should be focused only on the skills 
that a child already performs partially before the intervention. As mentioned in Section 
4.2.2, this was evaluated by checking the scores on the Checklist at the moment the 
intervention for a specific skill was started, instead of checking the scores on the Checklist 
the first time the Checklist was completed (at the beginning of the entire intervention 
period). Families received intervention for 115 skills on the Checklist. Table 5.2 shows 
per area the number of skills that were stimulated and the scores on the skills (right) 
before and after the intervention. 

The intervention was begun for 93 skills (81%), for which the starting behavior (a score 
of ~) could be formulated. This table displays the scores on the items at the moment the 
intervention for the specific skills (items) started, and not the scores on the items when the 
Checklist was completed for the first time at the first home visit. However, it should be 
noted that the table shows that intervention was started for 20 skills ((total −+) + (total 
–~) + (total −−) = 11+5+4), for which no starting behavior could be formulated (17% 
of 115). The table also shows two skills, for which the intervention was started although 
the child already could perform the skill. Regarding one of these skills, the intervention 
was started for the family that wanted the intervention for their two children. Only one 
of the two children was unable to perform the activity; however, Activity Cards were 
written for both children. The other skill that was already a “+” before intervention was 
the skill “child helps adult with doing a simple task.” The child that received interven-
tion for this skill already could do this for one task. It was decided to teach the child 
another task, mainly because parent and child really liked doing simple tasks together. 
For one skill from the Motor area a child scored a “~” before the intervention and a “−” 
after the intervention. This was the skill “child stands alone.” During the intervention 
the child learned to stand up on his own. However, after the child became ill (during 
the intervention period), the child no longer wanted to stand. The parents of this child 
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began teaching their child the skill again but were not finished with this by the time 
the intervention period ended. 

The results show that on average the intervention using the PPN was carried out 
as intended. Therefore, the first hypothesis, “The PPN is carried out as intended,” is 
accepted.

5.2.2  Effect on development of the children

The second hypothesis, “The PPN has a positive effect on the development of the child,” 
was tested in three different ways. Activity Cards (1) − based on the Checklist and on 
the Problem Analysis Form − were used to evaluate the effect on all developmental areas. 
For parents the Activity Cards were also used during the intervention period. Therefore, 
in this section the results of the Activity Cards for parents will also be described (see 
also Section 4.2.2). The Checklist (2) was used to assess the degree of mastery of specific 
skills on the Checklist after the intervention was focused on these skills. Finally (see 
also Section 4.2.2), standardized tests (3) were used to evaluate the effect on mental 
development. 

First of all, the Activity Cards were used to test Hypothesis 2. During the analysis of the 
Activity Cards, the use of Criterion A (see also Section 4.2.2) caused some problems in 
judging whether the goal was reached to the extent that was indicated in this criterion. 
When using Criterion A, a card is evaluated on the last day of the week. Sometimes 
the activity is not done or not done in the right way at the end of the week, because the 
child does not want to do the activity, or the parent forgets to do it. The Activity Card 
for this activity should be evaluated as negative if Criterion A is strictly interpreted. 
However, in this project it turned out that some children achieved positive results earlier 
in the week (a child did, for example, throw a ball two out of three times on days four 
and five). But then, for example, the refusal of the child to do the activity on the last 
day of the week would not give a correct indication of the way in which the child had 
mastered the skill. To solve this problem, it was decided to use Criterion A strictly but 
also to check whether a child had achieved the goal in the second half of the week or at 
the beginning of the week. The use of Criterion B (a child can perform the activity for a 
specific number of days) was not adapted. Table 5.3 shows the number of Activity Cards 
and the way in which they were scored. Appendix D shows the same information per 
family. Cards were only scored if they were completed on four or more days in the way 
that was prescribed on the Activity Cards by the home visitor (see Appendix E for an 
example of an Activity Card). To calculate the success percentages, the Activity Cards 
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that could not be scored were not taken into account. These Activity Cards had been 
completed for too few days to be able to conclude whether they were successful. Therefore, 
in Table 5.3 percentages are only given for those Activity Cards that could be scored.  

The results of the binomial test show that the number of successful Activity Cards for 
the child and parent is statistically significantly larger than the number of unsuccessful 
cards (p = .00, one-tailed for child and parent) for all three ways in which Criterion A 
was used. 

Second, it was evaluated whether (for the skills that were stimulated during the 
intervention) after the intervention the percentage of skills of the Checklist that could 
be scored as positive was statistically significantly larger than the percentage of skills 
that a child did not perform (completely). Table 5.2 (Section 5.2.1) shows that the in-
tervention was focused on 115 skills on the Checklist. However, two skills were already 
scored as positive before the intervention. These skills were not taken into account in 
evaluating whether the intervention on specific skills was successful. Of the 113 skills 
that were taken into account, 81 (72%) were scored as positive (+) after the intervention, 
and 32 skills (28%) were scored as “~” or “−” after the intervention. The results of the 
binomial test show that the number of skills that were scored as “+” after intervention 
was statistically significantly larger than the number of skills that were scored as “−” or 
“~” (p = .00, one-tailed).

Based on the results from the Activity Cards, it can be concluded that the interven-
tion using the PPN was effective for the development of the children and for the child-
rearing skills of the parents. Results from the Checklist show that for those skills that 
were stimulated during the intervention, the great majority could be scored as positive 
after the intervention. 

Table 5.3 
Number of Activity Cards and way in which they were scored 

Criterion Number of 
Activity Cards

Success No success Unable to 
score

Child A strict + B 455 289 (66%) 148 (34%) 18 
A 2nd half + B 455 321 (73%) 116 (27%) 18 
A whole + B 455 335 (77%) 102 (23%) 18 

Parent A strict + B 77 44 (73%) 16 (27%) 17 
A 2nd half + B 77 45 (75%) 15 (25%) 17 
A whole + B 77 45 (75%) 15 (25%) 17 
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Third, instruments from outside the program were used to evaluate the effect on 
the mental development of the children. Table 5.4 shows the mental development rates 
and the Indices of Progress for the 22 children who were tested with the BSID-II-NL 
or SON-R 2½-7. 

Table 5.4  
Mental development rates and Indices of Progress. 

Child Rates of development Indices of Progress 
tan1 tan2 tan3 IP IP-after IP-extra

1 1.17 0.00 0.33 -1.17 0.33 -0.84
2 0.25 0.58 0.00 0.33 -0.58 -0.25
3 -0.80 1.43 -1.00 2.23 -2.43 -0.20
5 0.88 0.10 0.25 -0.78 0.15 -0.63
6 -0.33 1.00 0.80 1.33 -0.20 1.13
7 2.00 0.70 0.17 -1.30 -0.53 -1.83
8 0.67 0.25 1.50 -0.42 1.25 0.83

10a 1.00 1.45 1.00 0.45 -0.45 0.00
10b 2.00 1.09 3.00 -0.91 1.91 1.00

12 0.50 0.86 0.67 0.36 -0.19 0.17
13 -0.33 0.45 -0.33 0.78 -0.78 0.00
14 1.00 1.29 1.67 0.29 0.38 0.67
15 2.33 1.13 1.33 -1.20 0.20 -1.00
16 0.67 0.89 4.00 0.22 3.11 3.33
17 1.17 0.71 0.33 -0.46 -0.38 -0.84
18 0.67 0.00 0.75 -0.67 0.75 0.08
19 0.25 0.71 1.50 0.46 0.79 1.25
20 0.67 1.00 1.33 0.33 0.33 0.66
22 1.00 1.57 0.33 0.57 -1.24 -0.67
25 0.17 0.71 0.00 0.54 -0.71 -0.17
26 0.50 0.39 0.83 -0.11 0.44 0.33
28 0.67 0.44 0.33 -0.23 -0.11 -0.34

Mean 0.73 0.76 0.85 0.03 0.09 0.12
SD 0.75 0.46 1.09 0.86 1.11 1.05

Note. SD = standard deviation.
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Three children (7, 10b, and 15) show a tan1 ≥ 2. This means that in the period between 
the two pretests their developmental age increased twice as fast as their calendar age. 
This is remarkable. However, there is no explanation other than a developmental spurt 
to be found. Child number 6 was tested by a different examiner at T1 and T2; children 
9 and 13 were tested by the same examiner at T1 and T2. This does not indicate an 
examiner effect. All children were tested using the same test at T1 and T2 (child 6 with 
the BSID-II-NL, children 9 and 13 with the SON2½-7), therefore the explanation 
that the test at T1 underestimated the child, and the test at T2 overestimated the child, 
causing an increase in developmental age, was not applicable. There was no systematic 
test effect. The observations during the test also did not show any peculiarities which 
could explain an underestimation or overestimation at T1 or at T2. 

All children had a tan2 ≥ 0, meaning that the developmental level of the children 
stayed the same or improved during the intervention period. The mean tangents increased 
from tan1 to tan2. Twelve children had a positive IP, meaning that their rate of develop-
ment during intervention was greater than before intervention. Of these twelve children, 
the great majority (eight out of twelve) showed a negative IP-after, meaning a decline 
in the rate of development after the intervention compared to the rate of development 
during the intervention. Of the ten children with a negative IP, the great majority 
showed a positive IP-after (seven out of ten). In total the table shows as many children 
with a negative IP-after as children with a positive IP-after (both eleven). IP-extra was 
positive for ten children, meaning that for these children the rate of development after 
the intervention was larger than before the intervention. For eight of these children their 
rate of development after the intervention was also larger than their rate of development 
during the intervention. 

The Wilcoxon Signed Ranks test was used to test the hypotheses that the median 
value of tan2 is statistically significantly larger than the median value of tan1, that the 
median value of tan3 is the same or significantly larger than the median value of tan2, 
and that the median value of tan3 is significantly larger than the median value of tan1. 
The results show that the rate of mental development during intervention (tan2) is not 
significantly larger than the rate of mental development before intervention (tan1) (z 
= -0.02; p = .49, one-tailed). There is also no significant difference between the rate of 
development during (tan2) and after intervention (tan3) (z = -0.15; p = .44, one-tailed), 
and the rate of development after (tan3) and before intervention (tan1) (z = -0.24 p = 
.40, one-tailed). 

Based on the Indices of Progress and rates of mental development it cannot be con-
cluded that the intervention using the PPN was effective (led to an increase in rate of 
development) for the mental development of the children. However, results from the 
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Activity Cards showed that the intervention using the PPN was effective for the devel-
opment of the children and for the child-rearing skills of the parents. Results from the 
Checklist showed that for the skills that were stimulated during the intervention, the 
great majority can be scored as positive after the intervention. Therefore, Hypothesis 2 
can be partially confirmed, depending on which dependent variable is chosen.

5.2.3  Effect on conduct problems of the children

Hypothesis 3, “The PPN has a positive effect on the conduct problems of the child,” 
was tested by examining the results of the CBCL/1½-5. This questionnaire provides an 
indication of conduct problems of children as perceived by parents. Table 5.5 shows the 
mean T-scores of fathers before and after intervention on the Internal, External, and 
Total Problem Scales. See Appendix F for the scores of fathers per child. 

Table 5.5 
CBCL/1½–5 mean T-scores completed by fathers before and after the intervention 

Scale N Mean SD

Before After Before After Before After

Internal 19 17 55.95 52.76 9.76 8.57
External 19 17 53.95 51.71 9.19 7.06

Total 19 17 48.84 39.35 12.26 9.06

Note. SD = standard deviation. 

The CBCL/1½-5 was completed by fathers for 19 children in the pretest. For two chil-
dren this checklist was not completed because their developmental age was below 18 
months. For one child the CBCL 6-18 was completed. In the posttest the checklist was 
completed for 17 children. Two fathers did not have time to complete the checklist for 
the second time. The Wilcoxon Signed Ranks test is used to determine if the median 
scores for total problems have declined significantly after intervention. The Total Problem 
Scale shows a significant difference (z = -2.51, p = .01, one-tailed). The total number 
of problems of children, as judged by fathers, was smaller after the intervention than 
before the intervention. The separate scale “Internal Problems” did not show a signifi-
cant difference (z = -1.54, p = .06, one-tailed); the scale “External Problems” did show 
a significant difference (z = -1.70; p = .045, one-tailed). 
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Mothers also completed the CBCL/1½-5. Table 5.6 shows the mean T-scores of the 
problems of the children as perceived by their mothers. See Appendix F for the scores 
of mothers per child. 

Table 5.6 
CBCL/1½–5 mean T-scores completed by mothers before and after the intervention 

Scale N Mean SD

Before After Before After Before After

Internal 17 17 53.65 53.00 12.68 10.29
External 17 17 55.12 54.35 11.42 8.89

Total 17 17 50.18 41.29 13.15 9.34

Note. SD = standard deviation.

The CBCL/1½-5 was completed by mothers for 17 children. Besides the three children 
whose (developmental) age did not correspond to the age of the checklist, two mothers 
did not have enough time to complete the checklist. The Total Problem Scale shows 
a significant difference (z = -2.64; p = .00, one-tailed). The total number of problems 
of children as perceived by mothers was smaller after the intervention than before the 
intervention. There was no significant difference when the problems were divided into 
the scales “Internal Problems” and “External Problems” (Internal Scale: z = -0.49; p = 
0.31, one-tailed/External Scale: z = -0.52; p = 0.30, one-tailed). 

Hypothesis 3 can be confirmed: “The PPN has a positive effect on the conduct 
problems of the children.” 

5.2.4  Effect on the child-rearing competence of the parents

Hypothesis 4, “The PPN has a positive effect on the child-rearing competence of the 
parents,” was tested by examining the results of the NVOS. The NVOS consists of 
three parts: (a) subjective family stress, (b) judgment about the child-rearing situation, 
and (c) attributions about the child-rearing situation. Tables 5.7 and 5.8 show the mean 
scores for fathers and mothers for these three parts, before and after the intervention. 
See Appendix G for the scores of fathers and mothers per child. 

Again, The Wilcoxon Signed Rank test was used to determine whether there were 
significant differences between the median scores of the pretests and posttests for the 
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three parts of the NVOS. For fathers, for none of the three parts was a significant differ-
ence found (part A: z = 0.00; p = .50, one-tailed/part B: z = -0.55; p = .29, one-tailed/
part C: z = -0.59, p = .29, one-tailed). The child-rearing competence of fathers had not 
improved significantly after the intervention period. 

For mothers a significant difference was found for Part B of the NVOS (z = -1.81; p 
= .04, one-tailed). For Parts A and C no significant difference was found (Part A: z = 
-1.07; p = .14, one-tailed/Part C: z = -0.04; p = .48, one-tailed). Mothers gave a more 
positive judgment about the child-rearing situation after intervention but did not indicate 
a decline in family stress or an increase in child-rearing skills. 

Hypothesis 4, “The PPN has a positive effect on the child-rearing competence of 
the parents,” could not be confirmed. The PPN does not have a positive effect on the 
child-rearing competence of the parents.

Table 5.7 
Mean NVOS scores fathers, before and after the intervention

Part N Mean SD
Before After Before After Before After

A 20 21 4.17 3.99 1.07 1.17
B 16 21 3.31 3.00 1.25 1.14
C 19 21 10.59 9.87 2.60 2.31

Note. SD = standard deviation. 

Table 5.8  
Mean NVOS scores mothers, before and after the intervention

Part N Mean SD
Before After Before After Before After

A 22 20 4.22 4.61 1.27 1.38
B 22 19 3.68 3.05 1.43 1.22
C 21 20 10.54 10.36 2.49 2.79

Note. SD = standard deviation.
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5.2.5  Parents’ evaluation of home intervention and its effects  
on the children and parents

Right after the home intervention period, parents were asked to give their opinion about 
the home intervention and its effects in order to test Hypothesis 5, “Parents give a posi-
tive evaluation of the PPN and its effects on children and parents.” Table 5.9 shows a 
summary of the answers parents gave. 

Except for the topic about using developmental tests to measure the developmental 
level of the child, every topic was rated as positive by the majority of parents. The parents 
were satisfied with the home intervention and its effects. The parents who did not give 
a positive evaluation for using the developmental tests to measure the developmental 
level of their child remarked that the test just gave a random indication and did not 
always match reality (1, 13, 17, 20, 26, 28). One family (16) thought testing the child 
was unnecessary, but they understood a starting point for intervention was needed. 
One family (25) would have preferred a comparison with Down syndrome children. 
One family (22) thought testing the child took too long during the pretests; however, 
during the posttests the child had fewer difficulties with the length of time it took. Two 
families (18, 19) did not offer their opinion on this topic. 

Per topic the deviating and remarkable opinions will be discussed. 

Of the three parents who thought the duration of the home intervention period was too 
long, one parent (15) remarked that the combination of attending school and speech 
therapy was too much at the end of the period. One parent (17) felt that the interven-
tion did not work. However, later on during the evaluation, this parent was able to note 
some positive results. Of the three parents with an “other” opinion, the first parent (5) 
said that a continuous intervention period of six months would have been sufficient. 
However, for this family the period was extended because the intervention paused for 
two months when the mother was too busy to spend enough time on the intervention. 
Family 7 received an additional form of help from a Youth Health Care organization 
after the PPN intervention had ended. If they not received this additional help, the 
intervention period would have been too short. Family 20 thought the intervention 
period was a year. The period of six months was also good for them, but they would not 
have minded a longer period. 

One family (7) liked the structure of the home visits but would have preferred the use 
of video records. The visits to Family 10 were not structured but were adapted to the 
needs of the family at the time of the home visit. 

In using the Activity Cards, four families (7, 12, 15, 17) had difficulties with complet-
ing the schedule. One parent (2) did not always understand the criteria and one parent 



Chapter 5

92

Ta
bl

e 5
.9

 
Su

m
m

ar
y o

f p
ar

en
ts’

 ev
al

ua
tio

n 
of

 h
om

e i
nt

er
ve

nt
io

n 
us

in
g t

he
 P

PN
 a

nd
 it

s e
ffe

cts
 on

 th
e c

hi
ld

re
n 

an
d 

pa
re

nt
s

Fa
m

ily
1

2
3

5
6

7
8

10
12

13
14

15
16

17
18

19
20

22
25

26
28

To
t

D
ur

at
io

n
To

o 
lo

ng
X

X
X

3
To

o 
sh

or
t

X
1

R
ig

ht
X

X
X

X
X

X
X

X
X

X
X

X
X

X
14

O
th

er
X

X
X

3
Sy

st
em

at
ic

 
m

et
ho

d
Pl

ea
sa

nt
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
18

N
ot

 p
le

as
an

t
0

O
th

er
X

X
2

A
ct

iv
ity

  
C

ar
ds

G
oo

d
X

X
X

X
X

X
X

X
X

X
X

X
X

X
14

M
id

dl
in

g
X

X
X

X
X

X
6

N
ot

 go
od

X
1

Su
pp

or
t b

y 
ho

m
e v

isi
to

r
G

oo
d

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
17

M
id

dl
in

g
X

X
X

X
4

N
ot

 go
od

0
Ju

dg
m

en
t 

ho
m

e v
isi

to
r 

(a
s a

 p
er

so
n)

G
oo

d
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

19
M

id
dl

in
g

X
X

2
N

ot
 go

od
0

C
ha

ng
e c

hi
ld

, 
pe

rc
ei

ve
d 

by
 

m
ot

he
r

Ye
s

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
17

So
m

e
X

X
X

3
N

o
X

1



93

THE PPN: THE PARTICIPANTS AND RESULTS OF THE INTERVENTION 
Fa

m
ily

1
2

3
5

6
7

8
10

12
13

14
15

16
17

18
19

20
22

25
26

28
To

t
C

ha
ng

e c
hi

ld
, 

pe
rc

ei
ve

d 
by

 
fa

th
er

Ye
s

X
X

X
3

So
m

e
X

X
2

N
o

0
R

el
at

io
ns

hi
p 

pa
re

nt
 an

d 
ch

ild

Be
tt

er
X

X
X

X
X

X
X

X
X

X
X

11
Eq

ua
l

X
X

X
X

X
X

X
X

X
9

W
or

se
0

Eff
ec

t f
or

 
fu

tu
re

?
Ye

s
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
20

N
o

0
D

on
’t 

kn
ow

X
1

R
ec

om
m

en
d 

to
 o

th
er

 
pa

re
nt

s

Ye
s

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
15

N
o

0
O

th
er

X
X

X
X

X
5

O
pi

ni
on

 
ab

ou
t d

ev
elo

p-
m

en
ta

l t
es

ts

Pl
ea

sa
nt

X
X

X
X

X
X

X
X

X
X

10
N

ot
 p

le
as

an
t

0
O

th
er

X
X

X
X

X
X

X
X

X
X

X
11



Chapter 5

94

(18) had hoped that the home visitor would practice more with the child instead of 
explaining the Activity Cards. 

One of the parents in Family 1 noticed that at the end of the intervention the recom-
mendations given by the home visitor were less necessary, because they knew what they 
had to do. Family 7 again remarked on their preference for the use of video records. 
Parents of two families (17, 18) were disappointed that the language development of their 
children had not improved as much as they had expected. However, they did mention 
that their children showed progress in other developmental areas. 

Only two families (1, 28) judged their home visitors as “middling” instead of “good.” 
However, their only remark was that they would have liked the home visitor to play and 
practice more with the child. 

One mother (16) did not notice changes in her child; however, she did remark that, 
instead of changing the child, the child-rearing skills of the parents had changed. 

In nine families the relationship between parents and child had not improved. How-
ever, all of these parents were satisfied with their relationship with their child. 

The parents (15) who did not know if they could use the skills they had learned to 
stimulate their child later on were parents of a child who already went to school. It was 
too great a burden on the child to practice skills at home in addition to going to school.

Finally, of the other parents with differing opinions about the recommendation of 
the PPN, three (15, 17, 20) thought the decision should be made per individual family; 
they did not want to offer a general recommendation. The other two families thought 
the program was too short (7), or not intensive enough (18) if there was no additional 
form of help as a follow up.

Taking the results of the evaluation as a whole, it can be concluded that Hypothesis 
5, “Parents give a positive evaluation of the PPN and its effects on children and parents,” 
can be confirmed. 

5.3 Conclusion

The main research question of this chapter was: “Is the PPN effective?” The central 
hypothesis coupled with this is: “The PPN is effective.” In order to answer this question, 
five sub-questions were formulated. Now, per sub-question, the hypotheses and results 
will be repeated briefly. 

The first hypothesis in this research was: “The PPN is carried out as intended.” The results 
showed that on average the intervention using the PPN was carried out as intended; the 
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hypothesis was accepted. For the 21 families, the mean time of the intervention period 
was 6.8 months (range 5-9 months) and the percentage of home visits carried out for 14 
of the families was 88. During the home visits, the Portage model was followed most of 
the time. More than 50% of the Activity Cards, both for children and for parents, were 
completed for six or seven days. In 81% the intervention was started for those skills for 
which starting behavior could be formulated.

The second hypothesis in this research was: “The PPN has a positive effect on the develop-
ment of the child.” Results from the Activity Cards show that the intervention using the 
PPN was effective for the development of the children (and for the skills of the parents) 
and results from the Checklist show that, for the skills that were stimulated during the 
intervention, the great majority can be scored as positive after the intervention. Results 
from developmental tests do not show any intervention effect on the mental develop-
ment of the children. So, the second hypothesis can be partially accepted, depending 
on which dependent variable is chosen.

The third hypothesis was: “The PPN has a positive effect on the conduct problems of 
the child.” This hypothesis can be accepted. The results show a significant decline in the 
total problem behavior of children as perceived by their parents. 

The fourth hypothesis, “The PPN has a positive effect on child-rearing competence of 
parents,” has to be rejected. The PPN does not have a positive effect on the child-rearing 
competence of parents. However, parents did give a positive evaluation of the PPN 
and its effects, leading to an acceptance of the fifth hypothesis, “Parents give a positive 
evaluation of the PPN and its effects on children and parents.”

Taking all the hypotheses together, the central hypothesis, “The PPN is effective,” can 
only be partially accepted. 

This chapter described the results of the intervention using the PPN and the main 
question, “Is intervention using the PPN effective,” has been answered. In Chapter 6 
the results of the intervention using the PPN-R will be described in order to answer 
the question: “Is intervention using the PPN-R effective?” In Chapter 7 the comparison 
between both versions of the program will be made, which will lead to an answer to 
the question, “Does intervention using the revised PPN lead to more positive results for 
families of children with developmental or conduct problems, or parents with less sufficient 
child-rearing skills when compared to results of intervention using the PPN?” In Chapter 
7 a general discussion will also be given.
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6 
THE PPN-R: THE PARTICIPANTS AND RESULTS  
OF THE INTERVENTION 

After the revision of the Portage Program (see Chapters 2 and 3 about the revision of the 
focus, manual, and the Checklist) had been completed, a study into the effectiveness of 
the revised version of the program compared to the unrevised version was carried out. 
Section 4.2 described the recruiting of participants (4.2.1), instruments (4.2.2), design 
(4.2.3), and data analysis (4.2.4) for testing the effects of the intervention using the PPN 
or PPN-R for families with child-rearing problems. In Chapter 5 the participants and the 
results for the 21 families that received the intervention using the PPN were described. 
It turned out that the central hypothesis of Chapter 5, “The PPN is effective,” could be 
partially accepted. Home intervention using the PPN was carried out as intended. Results 
from the Activity Cards did show an intervention effect and results from the Checklist 
showed that for the stimulated skills the great majority could be scored as positive 
after the intervention. However, results from the developmental tests did not show any 
intervention effect. The PPN did have a positive effect on the conduct problems of the 
child, but the PPN had no effect on the child-rearing competence of parents, although 
parents did evaluate the PPN and its results for children and parents as being positive.

In this chapter the participants and the results for the families that received the inter-
vention using the PPN-R will be described. The results will be presented per hypothesis. 
The hypotheses are: (1) The PPN-R is carried out as intended; the PPN-R has a positive 
effect on (2) the development of the child; (3) a positive effect on the conduct problems 
of the child; and (4) a positive effect on the child-rearing competence of parents; and 
(5) the parents give a positive evaluation of the PPN-R and its effects on children and 
parents. Testing these hypotheses should lead to an acceptance or rejection of the central 
hypothesis of this chapter, “The PPN-R is effective.”

In Chapter 7 the results of both programs will be compared and a discussion will 
be presented about the separate results of the intervention using the PPN and PPN-R, 
and about the comparison between both programs.
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6.1 Participants 

Twenty-one families were recruited. In Appendix B can be found who referred the 
families. Of the 21 families that were recruited, 16 finished the entire research project. 

The five families that did not finish the entire project were referred for different rea-
sons. Three parents wanted help in dealing with the difficult behavior of their child. They 
had problems influencing and correcting their children. The fourth family started the 
intervention for their two children. The parents wanted to improve the social-emotional 
behavior of their first son and the language development of their second son. The fifth 
family asked for activities to stimulate the development of their daughter with Down 
syndrome. 

The families that did not finish the entire project dropped out of the intervention 
project at different moments. Two families did not start at all with the pretests, be-
cause they were too busy with other forms of help and assessments. Two families quit 
the intervention during the period of the home visits; the parents of the first family 
wanted more specialized help focused on the behavior problems that were probably 
related to an autistic spectrum disorder, while the other parents did not have enough 
time to practice the activities and thought the weekly home visits were too great a 
burden. The fifth family received too few home visits to make a valid comparison with 
the other families. 

Sixteen families finished the entire intervention period. Of these sixteen families, 
twelve wanted to stimulate the development of their child. The other four families asked 
for help for a combination of problems. The first family asked for activities to stimulate 
the development and play of their child. The second family wanted help in stimulating 
the development of their child and for disobedient behavior. The third family sought 
suggestions as to how to deal with temper tantrums, aggressive behavior, and problems 
with influencing the child. The last family wanted help in teaching their child to show 
his/her emotions, stop biting behavior, and to play alone. 

Table 6.1 shows the background information of the sixteen families. All the families 
meet the inclusion criteria as formulated in Section 4.2.1. The average chronological 
mental age of the children − nine boys and seven girls − at the start of the intervention 
was 29.34 months (range 5½-80 months). Fifteen children had a mental developmental 
delay, with an average delay of 13.21 months (range 4-68½ months). The mental devel-
opmental age of one child was two months higher than his chronological age. 

The educational level of the parents could not be compared to the educational level 
of persons in the Netherlands (Statistics Netherlands, 2007), because the percentages 
of the observed frequencies were too low. 
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Table 6.1 
Background information of the participating families

Family a Parents’ education Children
Father Mother Sex CA DA Delay Diagnosisb

32 Low Low Boy 80 11.5 68.5 Down Syndrome &  
West Syndrome

33 High High Girl 17 12 5 Down Syndrome
34 Middle High Girl 7 4.5 2.5 Down Syndrome
35 High High Girl 17 10.5 6.5 Down Syndrome
37 Low Middle Boy 37 16 21 Down Syndrome
39 High High Boy 59 61 +2
41 Middle Middle Boy 42 35 7 Opsoclonus myoc-

lonus syndrome & 
neuroblastoma

42 Middle Middle Boy 48 –c – 22q11-deletion 
syndrome

43 Low Low Girl 38 20 18
44 High High Boy 43 12 31 Down Syndrome
45 Middle Middle Boy 19 9.5 9.5 Down Syndrome
46 Low Boy 21 15 6
47 High High Girl 11 8.5 2.5 Down Syndrome & 

heart condition
49 High High Girl 5.5 4 1.5 Down Syndrome
50 Low Low Boy 17 12 5 Down Syndrome
51 High High Girl 8 7 1 Down Syndrome

Note. The subdivision of parents’ education into high, middle, and low is based on the 
division into categories of Statistics Netherlands (SOI, 2006). CA = Chronological Age 
in months at T2; DA = Developmental Age in months at T2 measured with BSID-II-NL 
or SON2.5-7.
a Families are numbered in accordance with the order they entered the research project. 

Families that quit the intervention cause the breaks in numbering.  b  Empty cells indicate 
that there was no medical diagnosis.  c   At T1 and T2 this child was “untestable.”
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The quality of the child-rearing environment, as measured with a Dutch version of 
the Home Inventory (Caldwell & Bradley, 1984; De Jong & Meijer, 1985), was good in 
fifteen families and average in one family. 

6.2 Results 

6.2.1  Home intervention carried out as intended

To test the first hypothesis, “The home intervention using the PPN-R is carried out as 
intended,” the same variables were examined as in the research into the effectiveness 
of the PPN: the intervention period, the use of the Portage model, the scoring of the 
Activity Cards, and the focus of intervention on skills that a child already performed 
partially. For a complete overview of these variables per family see Appendix H.

For the sixteen families that received intervention using the PPN-R, the mean time 
of the intervention period was 6.9 months (range 5-9 months). For fifteen families the 
number of home visits was known. The mean number of home visits for these families 
was 20 (range 16 to 25 visits). If these families had received home visits once a week for a 
period of 6 months, the total amount of home visits would have been 360. The number 
of home visits carried out was 301, a percentage of 84. This percentage is sufficient.

Table 6.2 
Frequencies of scores on the Checklist-Revised before and after intervention

Areas Scores before and after intervention Total
++ ~+ −+ +~ ~~ −~ +− ~− −−

Social 0 18 3 0 1 0 0 0 1 23
LC 0 10 0 0 4 0 0 0 0 14
LP 0 2 0 0 2 0 0 0 0 4
Self-Help 0 21 0 0 9 1 0 0 0 31
Cognition 0 47 6 0 0 1 0 0 1 55
Motor 2 17 10 0 3 1 0 0 2 35
Total 2 115 19 0 19 3 0 0 4 162

Note. The scores indicate the performance of the children on skills before and after the 
intervention: − = child performs skill not at all; ~ = child performs skill partially; + = child 
performs skill completely. Combination example, ++ = child performs skill completely 
before and after the intervention.
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The Portage model was followed. If a child did not want to practice the activity 
with the home visitor, the home visitor trusted the judgment of the parents about the 
degree to which the skill had been mastered. One family received two home visits 
from the researcher instead of the home visitor during the summer holidays. All 
other families received home visits during the entire intervention period from only 
one home visitor. The home visitors received feedback on a weekly or bi-weekly basis 
from the researcher.

In total 360 Activity Cards were filled out for the children. Originally five of these 
cards were filled out as Activity Cards for the parents; however, the goals of these cards 
were formulated in such a way that they turned out to be goals for the children instead 
of for the parents. Therefore, these cards were counted as Activity Cards for the children. 
Of the 360 Activity Cards, 25 (7%) could not be scored. Ninety (25%) were completed 
for four or five days, with 245 (68%) for six or seven days. For the parents, 17 Activity 
Cards were filled out, of which just 1 (6%) could not be scored. One card was originally 
written as an Activity Card for a child; however, the behavior of the parent had been 
evaluated. Therefore, this card was counted as an Activity Card for the parent. Four 
(24%) cards were completed for four or five days, with 12 (70%) for six or seven days. In 
conclusion, it can be said that more than 75% of the Activity Cards for both the children 
and the parents were completed on more than four days, which indicates a sufficient 
involvement of the parents in the use of the Activity Cards.

According to the Portage method, the intervention should be focused only on the 
skills that a child already performs partially before the intervention. Families received 
the intervention for 162 skills on the Checklist-Revised. Some skills occurred in more 
than one area on the Checklist-Revised. These skills were only counted once for the 
area that was indicated by the home visitor. Table 6.2 shows per area the number of 
skills that were stimulated, and the scores on the skills before and after the intervention. 
The scores before the intervention are the scores at the moment the intervention for a 
specific skill was started (see also Section 4.2.2). In the period between the start of the 
entire period of home visits (when the Checklist-Revised was completed) and the mo-
ment the intervention for a specific skill began, some skills that were initially scored as 
“−” (no performance at all) changed to “~” (partial performance) so that they became 
appropriate for the intervention. In addition to this, in practice it turns out that the 
home visitor sometimes was able to formulate starting behavior in spite of the “−” that 
was scored when the Checklist-Revised was completed for the first time.

The intervention was started for 134 skills (83%), for which a starting behavior (a score 
of ~) could be formulated. The table shows that the intervention was started for 26 skills 
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((total −+) + (total −~) + (total −−) = 19+3+4), for which no starting behavior could 
be formulated (16% of 162). 

The table also shows two skills for which the intervention was started where the 
child already could perform the skill. One skill that was already a “+” before interven-
tion was the skill “child rolls ball in imitation.” The child that received intervention 
for this skill already could do this. However, this skill was practiced because the child 
had a singular interest in a couple of toys that made sounds. By offering the child other 
toys, an attempt was made to broaden his interests. The other skill that was already a 
“+” before intervention was the skill “builds tower of five-six blocks.” The child that 
received an intervention for this skill had a lot of problems with doing tasks on request. 
An attempt was made, among other things, to improve this by asking him to do tasks 
that he already could perform. 

All results taken together, the first hypothesis, “The PPN-R is carried out as intended,” 
was accepted. 

6.2.2  Effect on development of the children

The second hypothesis, “The PPN-R has a positive effect on development of the child,” 
was tested in three ways: (1) Activity Cards were used to evaluate the effect on all de-
velopmental areas; (2) the Checklist-Revised was used to assess the degree of mastery 
of specific skills after the intervention was focused on these skills; and (3) standardized 
tests were used to evaluate the effect on mental development.

For parents, the Activity Cards were also used during the intervention period. An in-
crease in the skills of parents may have an indirect influence on the development of 
the children. Therefore, in addition in this section the results of the Activity Cards for 
parents will also be described (see also Section 4.2.2).

First of all, the Activity Cards of the PPN-R were used to test Hypothesis 2. In ac-
cordance with the Activity Cards of the PPN, judging whether the goal was reached 
to the extent that is indicated in Criterion A, Criterion A was used in a strict way, but 
whether a child achieved the goal in the second half of the week, or at the beginning of 
the week, was also checked. Table 6.3 shows the number of Activity Cards and the way 
in which they were scored. Appendix I shows the same information per family. Cards 
were only scored if they were completed on four or more days in the way that was pre-
scribed on the Activity Cards by the home visitor. To calculate the success percentages, 
the Activity Cards that could not be scored were not taken into account. These Activity 
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Cards were completed for too few days for a conclusion to be arrived at as to whether 
they were successful. Therefore in Table 6.3 percentages are only given for the Activity 
Cards that could be scored.  

The results of the binomial test show that the number of successful Activity Cards for 
the child and parent is statistically significantly larger than the number of unsuccessful 
cards (p = .00, one-tailed for child and parent) for all three ways in which Criterion A 
was used. 

Table 6.3 
Number of Activity Cards and the way in which they were scored 

Criterion Number of 
Activity Cards

Success No success Unable to 
score

Child A strict + B 360 255 (76%) 80 (24%) 25
A 2nd half + B 360 281 (84%) 54 (16%) 25
A whole + B 360 284 (85%) 51 (15%) 25

Parent A strict + B 17 15 (94%) 1 (6%) 1
A 2nd half + B 17 15 (94%) 1 (6%) 1
A whole + B 17 15 (94%) 1 (6%) 1

Second, whether (for the skills that were stimulated during intervention) after interven-
tion the percentage of skills of the Checklist-Revised that could be scored as positive was 
statistically significantly larger than the percentage of skills that a child did not perform 
(completely) was evaluated. Table 6.2 (Section 6.2.1) showed that the intervention was 
focused on 162 skills in the Checklist-Revised. However, two skills were already scored 
as positive before the intervention. These skills were not taken into account in evaluat-
ing whether the intervention on specific skills was successful. Of the 160 skills that 
were taken into account, 134 (84%) were scored as positive (+) after the intervention, 
and 26 skills (16%) were scored as “~” or “−” after the intervention. The results of the 
binomial test show that the number of skills that were scored as “+” after intervention 
was statistically significantly larger than the number of skills that was scored as “−” or 
“~” (p = .00, one-tailed). 
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Third, the scores from the BSID-II-NL or SON-R 2½-7 were used to evaluate the effect 
on the mental development of the children. Table 6.4 shows the mental developmental 
rates and the Indices of Progress for the 16 children who were tested using these tests. 

All children had a tan2 ≥ 0, meaning that the developmental level of the children stayed 
the same or improved during the intervention period. The mean tangents scores show an 
increase from tan1 to tan3. Eleven children had a positive IP, meaning that their rate of 
development during the intervention was greater than before the intervention. Of these 

Table 6.4 
Mental developmental rates and Indices of Progress 

Childa Rates of development Indices of Progress 
tan1 tan2 tan3 IP IP-after IP-extra

32 0.00 0.25 0.33 0.25 0.08 0.33
33 0.50 0.55 1.00 0.05 0.46 0.50
34 0.43 0.68 1.50 0.25 0.82 1.07
35 0.33 0.56 0.67 0.23 0.10 0.33
37 0.33 0.50 0.67 0.17 0.17 0.33
39 0.67 1.17 0.67 0.50 -0.50 0.00
41 0.33 0.50 3.00 0.17 2.50 2.67
43 1.00 0.22 0.75 -0.78 0.53 -0.25
44 -0.50 0.00 0.00 0.50 0.00 0.50
45 0.50 0.31 1.33 -0.19 1.02 0.83
46 1.00 0.50 0.33 -0.50 -0.17 -0.67
47 0.71 0.93 0.67 0.21 -0.26 -0.05

49b 0.67 0.69 0.03
50 0.33 0.00 -0.63 -0.33 -0.63 -0.96
51 0.50 1.40 0.25 0.90 -1.15 -0.25

Mean 0.45 0.55 0.75 0.10 0.21 0.31
SD 0.37 0.39 0.84 0.42 0.87 0.87

Note. SD = standard deviation. 
a   The child of Family 42 was untestable; therefore, this family is not included in the table.  
b   Results from T4 from Family 49 were not available yet at the moment the results were 
analyzed. 
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eleven children, six also showed a positive IP-after, meaning another increase in the rate 
of development after the intervention compared to the rate of development during the 
intervention. Of the four children with a negative IP, two showed a positive IP-after and 
two a negative. IP-extra was positive for eight children, meaning that for these children 
their rate of development after the intervention was higher than before the intervention. 
For seven of these children their rate of development after the intervention was also larger 
than their rate of development during the intervention. The rate of development of the 
eighth child was the same after the intervention as before the intervention (IP-after = 0). 

The Wilcoxon Signed Ranks test was used to test the hypotheses that the median value 
of tan2 is statistically significantly larger than the median value of tan1, that the median 
value of tan3 is the same or significantly larger than the median value of tan2, and that 
the median value of tan3 is significantly larger than the median value of tan1. The results 
showed no significant differences between the rates of development during (tan2) and 
before (tan1) intervention (z = -1.08; p = .14, one-tailed), during (tan2) and after (tan3) 
intervention (z = -0.63; p = .26, one-tailed), and after (tan3) and before (tan1) interven-
tion (z = -1.36; p = .09, one-tailed). 

Based on the Indices of Progress and the rates of mental development, it cannot 
be concluded that the intervention using the PPN-R was effective (led to an increase 
in rate of development) for the mental development of the children. However, results 
from the Activity Cards showed that the intervention using the PPN-R was effective for 
the development of the children and for the child-rearing skills of the parents. Results 
from the Checklist-Revised show that for the skills that were stimulated during the 
intervention, the great majority could be scored as positive after intervention. Therefore, 
Hypothesis 2, “The PPN-R has a positive effect on development of the child,” can be 
partially confirmed depending on which dependent variable is chosen.

6.2.3  Effect on conduct problems of the children

Hypothesis 3, “The PPN-R has a positive effect on conduct problems of the child,” was 
tested by examining the results of the CBCL/1½-5. Table 6.5 shows the mean T-scores 
of fathers before and after intervention on the Internal, External, and Total Problem 
Scales. See Appendix J for the scores of fathers per child. 

The CBCL/1½-5 was completed for eight children in the pretest and posttest by 
the fathers. For seven children, this questionnaire was not completed because their 
developmental age was below 18 months. For one child the father did not complete 
the questionnaire entirely the first time and not at all the second time. The results for 
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this child were not analyzed. The Wilcoxon Signed Ranks test was used to determine 
whether the median scores for the total problems had declined significantly after the 
intervention. The Total Problem Scale does not show a significant difference (z = -1.34, 
p = .09, one-tailed). The total problems of the children as judged by the fathers were 
the same after intervention as before the intervention. The separate scale for “Internal 
Problems” also does not show any significant difference (z = -0.14, p = .44, one-tailed); 
however, the scale for “External Problems” does show a significant difference (z = -2.10; 
p = .02, one-tailed). 

Mothers also completed the CBCL/1½ - 5. Table 6.6 shows the mean T-scores of the 
problems of the children as perceived by their mothers. See Appendix J for the scores 
of the mothers per child. 

Table 6.5 
CBCL/1½-5 mean T-scores completed by fathers, before and after the intervention  

Scale N Mean SD
Before After Before After Before After

Internal 8 8 52.38 51.88 6.82 6.08
External 8 8 54.50 48.12 11.15 7.81
Total 8 8 52.50 50.12 7.48 7.32

Note. SD = standard deviation.

Table 6.6 
CBCL/1½-5 mean T-scores completed by mothers, before and after  
the intervention

Scale N Mean SD
Before After Before After Before After

Internal 9 9 55.89 55.78 9.20 7.68
External 9 9 59.67 54.67 13.19 8.28
Total 9 9 58.33 56.22 9.15 8.41

Note. SD = standard deviation.
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The CBCL/1½-5 was completed by the mothers for nine children. For seven children 
this questionnaire was not completed because their developmental age was below 18 
months. The Total Problem Scale does not show any significant difference (z = -0.77; p 
= .22, one-tailed). The total problems of the children as perceived by the mothers were 
the same after the intervention as before the intervention. There was also no significant 
difference when the problems were divided into the scales for “Internal Problems” and 
“External Problems” (Internal scale: z = -0.30; p = 0.38, one-tailed/External scale: z = 
-1.30; p = 0.10, one-tailed). 

Hypothesis 3 cannot be confirmed: “The PPN-R does not have a positive effect on 
the conduct problems of the children.” Only the scale for “External Problems” of the 
fathers shows any significant decline in problems after the intervention.

6.2.4  Effect on the child-rearing competence of the parents

Hypothesis 4, “The PPN-R has a positive effect on the child-rearing competence of the 
parents,” was tested by examining the results of the three parts of the NVOS: (Part A) 
subjective family stress, (Part B) judgment about the child-rearing situation, and (Part 
C) attributions about the child-rearing situation. Tables 6.7 and 6.8 show the mean 
scores for fathers and mothers on these three parts, before and after the intervention. 
See Appendix K for the scores of the fathers and mothers per child. 

Again, The Wilcoxon Signed Rank test was used to determine whether there were sig-
nificant differences between the median scores of the pretests and posttests for the three 
parts of the NVOS. For fathers, for none of the three parts was a significant difference 
found (part A: z = -0.28; p =.39, one-tailed/part B: z = -1.27; p = .10, one-tailed/part 
C: z = -0.71, p = .24, one-tailed). The child-rearing competence of the fathers had not 
improved significantly after the intervention period. 

Also for mothers, for none of the three parts was a significant difference found (part 
A: z = -0.91; p = .18, one-tailed/part B: z = -1.19; p = .12, one-tailed/part C: z = -0.08, 
p = .47, one-tailed). The child-rearing competence of the mothers had not improved 
significantly after the intervention period. 

These results from the Wilcoxon Signed Rank test correspond to the overall picture 
of the scores as shown in Tables 6.7 and 6.8. 

Hypothesis 4, “The PPN-R has a positive effect on the child-rearing competence of 
the parents,” could not be confirmed. The PPN-R does not have a positive effect on the 
child-rearing competence of the parents.
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6.2.5  Parents’ evaluation of home intervention and its effects  
on the children and parents

Right after the home intervention period, the parents were asked to give their opinion 
about the home intervention and its effects in order to test Hypothesis 5, “Parents give 
a positive evaluation of the PPN-R and the effects.” Table 6.9 shows a summary of the 
answers parents gave. 

Except for one, every topic was rated as positive by the majority of the parents. Par-
ents were satisfied with the home intervention and its effects. Ten parents reported no 
improvement in the relationship between parent and child. However, nine of these parents 
were already satisfied with their relationship with their child. One family that reported 
no improvement (41) found it difficult to explain why. They had learned to use time-
outs but only noticed results of this at the moment the time-out was used. Threatening 
the child with a time-out did not yet have any effect on the child. With Family 33 this 
question was not discussed. Per topic, both the deviating and the remarkable opinions 
will be discussed.

Table 6.7 
Mean NVOS scores of fathers, before and after the intervention

Part N Mean SD
Before After Before After Before After

A 13 14 4.03 4.05 1.48 1.38
B 12 14 3.25 2.50 1.54 0.94
C 12 12 9.00 9.32 1.42 1.64

Note. SD = standard deviation.

Table 6.8 
Mean NVOS scores of mothers, before and after the intervention

Part N Mean SD
Before After Before After Before After

A 16 16 4.48 4.61 1.65 1.47
B 15 15 3.80 3.00 1.78 1.13
C 14 13 10.47 10.33 1.85 1.44

Note. SD = standard deviation.
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Five families (39, 43, 45, 50, 51) thought the duration of the home intervention period 
was too short. They all mentioned that they would not have minded continuing because 
of the results attained. However, all of these parents also mentioned that they could use 
the things they had learned during the home intervention period in the future. One of 
the parents remarked that “nothing lasts forever.” Two families had an “other” opinion 
about the duration. In Family 46, the parents did not agree. The mother thought the 
period was too short, while the father was of the opinion that the duration was exactly 
right. The parents of Family 47 were in doubt about the duration. The period had been 
long enough; their child showed progress in motor development as a result of which 
they could teach new skills to their child. It would have been helpful for the parents to 
receive new activities to teach the child new skills. 

Three parents (32, 39, and 51) give a “middling” judgment about the use of the Activity 
Cards. One parent (32) remarked that the Activity Cards were clear; however, she would 
have remembered the instructions just as well without an Activity Card. Parents from 
Families 39 and 51 remarked that they sometimes forgot to complete the Activity Cards.

Only one family (49) judged the support by the home visitor as “middling.” This 
judgment refers mainly to the first period of the home visits when the home visitor and 
the parents had to discover at what pace the child could learn new skills. 

Family 35 judged the personality of their home visitor as “middling,” because they 
thought the home visitor was a little bit reserved. The parents of Family 37 mentioned 
that the home visitor was ill at ease in contact with the child at the start of the home 
intervention but that this had improved during the home intervention period. The 
contact between the parents and the home visitor was good. 

Although all families reported changes in their child, two families (34 and 49) wondered 
if these changes were caused by the home intervention or by the natural development 
of their child. 

Family 46 wanted to recommend the intervention to other parents, but not to all of 
them. Some families/children needed a more intensive form of help. Family 49 remarked 
that parents needed to realize that the intervention was intensive. They also wondered 
whether the intervention could be more fine-tuned to the needs of the family when a 
family had a specific question instead of a general question about developmental stimula-
tion just as they themselves had had. 

Finally, five families had a differing opinion about the use of developmental tests. 
Family 32 remarked that “you are the experts; you know how to test a child.” Family 33 
thought the toys of the test were too small for the child, because their child had some 
problems with fine motor skills. Because the child of Family 37 used some gestures 
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instead of spoken language, the parents found it difficult to stay out of the test. However, 
these parents did think that the test portrayed the skills of the child well. Family 41 
found it was a burden that they had to go to the Faculty for the test, but admitted that 
testing at home would not have been a good idea. Finally, the parents of Family 42 said 
that it was difficult to test their child. This child was in fact untestable, because of a 
very short attention span. 

Taking the results of the evaluation as a whole, it can be concluded that Hypothesis 5, 
“Parents give a positive evaluation of the PPN-R and its effects on children and parents,” 
can be confirmed. 

6.3 Conclusion

The main research question of this chapter was: “Is the PPN-R effective?” The central 
hypothesis was: “The PPN-R is effective.” To answer the main question, five sub-questions 
were formulated. Per sub-question, the hypotheses and results will be briefly repeated. 

The first hypothesis in this research was: “The PPN-R is carried out as intended.” 
The results show that on average the intervention using the PPN-R was carried out as 
intended; the hypothesis was accepted. For the 16 families that received the interven-
tion using the PPN-R, the mean time of the intervention period was 6.9 months (range 
5-9 months). The percentage of home visits carried out for 15 families was 84. During 
the home visits the Portage model was followed most of the time. The Activity Cards 
both for children and parents were completed for more than 50% of the six or seven 
days. The intervention was begun for 83%, for those skills for which starting behavior 
could be formulated.

The second hypothesis in this research was: “The PPN-R has a positive effect on the 
development of the child.” Results from the Activity Cards showed that the intervention 
using the PPN-R was effective for the development of the children (and for the skills of 
the parents), and the results from the Checklist-Revised showed that for the skills that 
were stimulated during the intervention, the great majority could be scored as positive 
after the intervention. Results from developmental tests did not show any intervention 
effect. The hypothesis can partially be accepted, depending on which dependent vari-
able is chosen.

The third hypothesis was: “The PPN-R has a positive effect on the conduct problems of 
the child.” This hypothesis cannot be accepted. The results did not show any significant 
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decline in the total problem behavior of the children as perceived by their parents. Only 
the scale of “External Problems” as perceived by the fathers showed a significant decline 
in problems after the intervention.

The fourth hypothesis, “The PPN-R has a positive effect on the child-rearing competence 
of the parents,” also has to be rejected. The PPN-R does not have a positive effect on the 
child-rearing competence of the parents. However, parents did give a positive evaluation 
for the PPN-R and its effects, leading to an acceptance of the fifth hypothesis, “Parents 
give a positive evaluation of the PPN-R and the effects on children and parents.”

Taking all the hypotheses as a whole, the central hypothesis, “The PPN-R is effective,” 
can only partially be accepted. 

In Chapters 5 and 6 the separate results of intervention using the PPN and PPN-R were 
described. The next chapter will describe the method and results of the comparison of 
both versions and will end with a general discussion.
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7 
COMPARISON OF THE PPN AND THE PPN-R

This dissertation is about the effectiveness of the revised version of the PPN. The three 
major revisions of the Portage Program were (a) the revision of the focus of the pro-
gram, (b) the revision of the manual with regard to aspects other than the revision 
of the focus, and (c) the revision of the Checklist and Cardfile. The revision of the 
focus of the program, and the revision of the Checklist and Cardfile are designed to 
have a positive effect on intervention outcomes as is explained in Chapter 2. To check 
whether this assumption holds true, the results of intervention using the PPN and 
the PPN-R were compared. In Chapter 4 the main question used for this comparison 
was already presented: Does intervention using the revised PPN lead to more positive 
results for families of children with developmental or conduct problems, or parents with 
less sufficient child-rearing skills compared to results of intervention using the PPN? The 
accompanying hypothesis is: “Intervention using the PPN-R leads to more positive 
results than intervention using the PPN.” Before answering the main question about 
the comparison of the PPN and PPN-R, the effects of both programs were enumerated 
separately. The results of these studies have been presented in Chapters 5 and 6, but 
will now be repeated briefly. 

Research into the effectiveness of PPN and PPN-R has shown that the central hypotheses 
“PPN is effective” and “PPN-R is effective” could partially be accepted. Home interven-
tion with PPN and PPN-R was carried out as intended. Results from Activity Cards 
showed an intervention effect, and results from the Checklist or Checklist-Revised 
showed that for the stimulated skills the majority could be scored as positive after in-
tervention. Results from developmental tests did not show an intervention effect. PPN 
had a positive effect on the conduct problems of the child. PPN-R did not have a positive 
effect on the conduct problems of the child. Both programs had no positive effect on 
the child-rearing competence of parents, but parents did evaluate PPN and PPN-R and 
the results on children and themselves as positive. 
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These results regarding the effectiveness of intervention using the PPN and the PPN-R 
show that there are not many differences as to what is to be expected when comparing 
the results of PPN and PPN-R. However, the statistical analyses were still carried out 
in order to check whether this expectation is correct.

The main question for the research into the comparison of the PPN and PPN-R is divided 
into sub-questions. For each sub-question a hypothesis will be tested. The sub-questions 
and hypotheses are explained below. 

Before making the comparison between the results of the PPN and PPN-R so as 
to test the hypothesis, “Intervention using the PPN-R leads to more positive results 
than intervention using the PPN,” the participants of the intervention using the PPN 
and PPN-R will be compared. This comparison is done in order to determine the pre-
experimental equality of both groups. Pre-experimental equality is necessary so as to be 
able to make a valid comparison between the results of the PPN and PPN-R. 

To be able to make a valid comparison between the PPN and PPN-R it is also impor-
tant that both programs are carried out as intended. The results presented in Chapters 
5 and 6 showed that during intervention both the PPN and PPN-R were carried out 
as intended. In Chapter 3 the revision of the PPN has been described. Although this 
revision was extensive, the program model (the way in which the intervention should 
be carried out) did not change. This does not imply that there are no differences in the 
way in which the interventions were carried out. For example, home visitors received 
training in the PPN or PPN-R, but their methods might differ a little, or there might be 
a difference in the way the parents of both intervention groups followed the instructions. 
Therefore, the first sub-question in the comparison of the PPN and PPN-R is: Are there 
any differences in the way in which the interventions are carried out? The hypothesis is: 
“There are differences in the way in which the PPN and PPN-R are carried out.” 

The effectiveness of the PPN-R will be compared to the effectiveness of the PPN 
by answering the three-part sub-question: Does the PPN-R show a more positive effect 
on the development of the child, the conduct problems of the child, and the child-rearing 
competence of the parents than the PPN? The three-part hypothesis for these questions is: 
“The PPN-R shows a more positive effect on the development of the child, the conduct 
problems of the child, and the child-rearing competence of the parents than the PPN.” 

The question for the comparison of the evaluation by parents of the Portage Program 
and the effects on children and parents is: Do parents of families that received intervention 
using the PPN-R evaluate the program and its effects on both children and parents as more 
positive than parents of families that received intervention using the PPN? The hypothesis 
is: “Parents that received intervention using the PPN-R give a more positive evaluation 
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of the program and its effects on both children and parents than parents that received 
intervention with the PPN.” 

In Section 7.1 the pre-experimental equality of both intervention groups will be 
determined. In Section 7.2 the data analysis will be described per variable. The instru-
ments used and the procedure for the comparison are the same as described in Section 
4.2.2 and 4.2.3, and will not be repeated in this chapter. In Section 7.3 the results of the 
comparison will be presented. The chapter ends with a general discussion (7.4) about the 
results of intervention with the PPN and PPN-R, and about the comparison between 
the results of both programs. 

7.1 Pre-experimental equality of the PPN and PPN-R participants

All families that participated in the interventions met the inclusion criteria as formulated 
in Section 4.2.1. However, these criteria were formulated broadly. Families that met the 
criteria could differ from each other in terms of many variables. To be able to make a 
valid comparison, it is important to determine the pre-experimental equality of both 
groups. This equality is determined by examining a couple of background variables. 
These variables are: “percentage of families that finished the entire research project,” 
“reason for referral (developmental stimulation or another reason),” “sex of the children,” 
“age and mental developmental delay of the children before intervention,” “diagnosis of 
the children (Down Syndrome or no Down Syndrome),” and “educational level of the 
parents.” For a complete overview of the background variables of the PPN and PPN-R 
families, see Sections 5.1 and 6.1. Table 7.1 provides a summary of the data.

The χ² test with a correction for continuity (Field, 2005; Siegel & Castellan, 1988) 
was used to determine whether there were differences between the two groups (α = 0.05) 
for the nominal variables. The age and mental delay of the children were compared using 
the Mann-Whitney test (two-tailed, α = 0.05). 

For the variables “reason for referral,” “educational level of fathers,” and “educational 
level of mothers,” the comparison could not be made, because the data did not meet the 
criteria of the test. For the other variables, it can be concluded that the only variable for 
which there is no pre-experimental equality is the variable “diagnosis Down Syndrome.” 
The PPN-R group consists of more children with Down Syndrome than the PPN group 
(χ² = 4.88, p = .03). In the data analysis this will be taken into account. 
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Note. CA = Chronological Age; DS = Down Syndrome. 
a   Empty cells indicate that values of the χ² cannot be provided for the reason for referral and 
the educational level of parents, because the percentages of the observed frequencies were 
too low.  b   In Chapter 6 it is noted that the average mental delay of the fifteen children was 
13.21 months. The mental developmental age of one child was two months higher than his 
chronological age. This child was included in the calculation of the mean delay in the table 
above in order to be able to compare the differences between calendar age and mental age 
of the PPN and PPN-R groups. 
* p < .05.

Table 7.1 
Summary of background variables of PPN and PPN-R families

Variables PPN 
families

PPN-R 
families

Test statisticsa

Finished entire project 70% 76% χ² = 0.03, p = .84
Reason for referral Development 68% 75%

Other 32% 25%
Sex of children Boy 68% 56% χ² = 0.17, p = .68

Girl 32% 44%
Mean CA in months 38 29.34 U = 125, p = .13
Mean delay in months 12.3 12.0b U = 109, p = .08
Diagnosis DS 27% 69% χ² = 4.88, p = .03*

No DS 73% 31%
Education of fathers Low 20% 27%

Middle 45% 27%
High 35% 47%

Education of mothers Low 20% 25%
Middle 40% 25%
High 40% 50%



119

COMPARISON OF THE PPN AND THE PPN-R

7.2 Data analysis 

7.2.1 The PPN and PPN-R carried out as intended

Both the intervention using the PPN and the intervention using the PPN-R were carried 
out as intended (see also Sections 5.2.1 and 6.2.1); the program integrity is good. Dur-
ing intervention using the PPN and the PPN-R the general Portage model was used to 
structure the intervention, home visitors received supervision on a weekly or bi-weekly 
basis, and all families but one received home intervention from one home visitor. One 
possible difference between both interventions might be found in the duration of the 
intervention period, the involvement of parents with the use of the Activity Cards, and 
the focus of intervention on skills that a child already performs partially before interven-
tion. These variables were examined to test the hypothesis that there were differences in 
the way in which the PPN and PPN-R were carried out. The questions were: Is there a 
difference in (a) duration of the intervention period, (b) use of the Activity Cards, and (c) 
focus of intervention? To determine the difference in duration, the intervention period 
and the number of home visits were examined. The hypotheses are: There is a difference 
in (a) the duration of the intervention period, (b) the use of the Activity Cards, and (c) 
the focus of the intervention.

The Mann-Whitney test was used to determine whether there were differences be-
tween the two groups (two-tailed, α = 0.05) in terms of intervention period and num-
ber of home visits. The χ² test with a correction for continuity (α = 0.05) was used to 
determine whether there were differences in the involvement of parents in completing 
the Activity Cards, and whether there were differences in the focus of intervention on 
the Checklist or Checklist-Revised skills that a child already performs partially before 
intervention. 

7.2.2  Development of the children

As has been described in Section 4.2.2, the Activity Cards were used to evaluate the 
effects of the intervention on all developmental areas, and the Checklist or Checklist-
Revised was used to assess the degree of mastery of the specific skills of the Checklist 
or Checklist-Revised after intervention was focused on these skills. Standardized devel-
opmental tests were used to assess the developmental progress of the children. As was 
described in previous chapters for the parents, the Activity Cards were also used during 
the intervention period to teach them new skills. An increase in parental skills can have 
an indirect influence on the development of the children. Therefore, the Activity Cards 
for parents were also used to evaluate the effects of the intervention on the parents.
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The χ² test with a correction for continuity (α = 0.05) was used to test the hypothesis, 
“PPN-R shows a more positive effect than PPN on development of the child,” for results 
of the Activity Cards and for the Checklist or Checklist-Revised. In Chapters 5 and 6, 
the Activity Cards were evaluated for three ways in which the criterion on these cards 
could be used. In this chapter only the “strict” use of the cards will be compared. 

The results of the developmental tests were compared in terms of the developmental 
age of the children using a multilevel analysis model, with the program MLWiN 2.20 
(Rasbash, Steele, Brown & Prosser, 2009). The data in this study consisted of two levels. 
The lowest level was the repeated measures. This data level of repeated measures was 
nested within the highest level, that is, the individual children. Multilevel analysis is 
suitable in the case of repeated measures, because it takes into account the correlations 
between the repeated measures within the children. This analysis makes it possible to 
make a statement about the changes within individuals (how does the individual change 
over time) and between individuals (are there any differences between individuals) 
(Singer & Willett, 2003). If groups of individuals differ from the starting point of the 
measurement, this difference can be taken into account in the analysis (Rasbash, Steele, 
Browne & Goldstein, 2009; Snijder & Bosker, 1999). The repeated measures in this 
study consisted of four measurement moments of the developmental age of the children 
using the BSID-II-NL or SON-R 2½-7. In the analyses as presented in Sections 5.2.2 
and 6.2.2, the tangents and IPs have been introduced as a measure of developmental 
progress. Four measurement moments were reduced to three tangent values. This led 
to a loss of data, and it was not necessary in the case of the multilevel analyses. There-
fore, in the multilevel analysis, the four data points (two before intervention, two after 
intervention) were compared. 

Only random intercept models were used, since other random terms did not con-
tribute to the fit of the model. The analyses were begun by fitting an empty model to 
the data (Model 1). This empty model only included the intercept (fixed and random), 
and provided insight into the between and within variability of the developmental 
level of the children. To determine the influence of the four measurement moments 
on the developmental level, a time model was fitted to the data, with time as a factor, 
that is, expressing the four measurement moments in three dummy variables. Then, the 
variable “intervention” was added to the measures, first only as a main effect, and then 
subsequently as an interaction term with each time dummy (Model 2). In this project 
the interest was focused on differences in the PPN and PPN-R groups after the interven-
tion period. Possible differences at the start of the intervention period between both 
groups had to be taken into account during the analysis, because the families had not 
been randomly assigned to both interventions. In Section 7.1, background variables were 
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noted. These were inserted as confounding variables in order to determine their possible 
influence on the results and, if necessary, to correct for the results of this influence. In 
the analyses, a p-value of < .05 was considered significant. 

7.2.3  Conduct problems of the children

The CBCL/1½-5 was completed by both parents, once before the intervention and 
once after the intervention. Per scale (Internal, External, Total) the differential scores 
were calculated (score after intervention minus score before intervention), for fathers as 
well as for mothers. The Mann-Whitney (one-tailed, α = 0.05) was used to determine 
whether the intervention using the PPN-R showed a more positive effect on the conduct 
problems of the children than the intervention using the PPN.

7.2.4  The child-rearing competence of the parents

Like the CBCL/1½-5, the NVOS was also completed by both parents, once before the 
intervention and once after the intervention. For all three parts of the NVOS the dif-
ferential scores were calculated (score after intervention minus score before intervention) 
for fathers as well as for mothers. The Mann-Whitney (one-tailed, α = 0.05) was used 
to determine whether the intervention using the PPN-R showed a more positive effect 
on the child-rearing competence of the parents than the intervention using the PPN. 

7.2.5  Parents’ evaluation 

As described in Section 4.2.4 the evaluation with parents was planned after T3 and set 
up as a semi-structured interview. To be able to compare the results, some of the ques-
tions were combined. The questions about “duration of the home intervention period,” 
“structure of the home visits”, and “use of the Activity Cards” were combined with the 
variable “intervention components.” The questions about “recommendations given by 
the home visitor” and “judgment of the home visitors” were combined with the variable 
“home visitor.” The questions about “changes in the child as perceived by the mother 
or father,” “the relationship between parents and child,” and “the possibility of using 
the skills parents had learned later on” were combined with the variable “effects.” The 
questions about “recommendation of the program to other parents” and “the use of 
developmental tests” were not combined. Subsequently, the answers of the parents were 
dichotomized as “positive and not positive.” The χ² test with a correction for continuity 
(α = 0.05) was used to test the hypothesis: “Parents that received intervention using 
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the PPN-R give a more positive evaluation of the program than parents that received 
intervention using the PPN.” 

7.3  Comparing the results of the PPN and PPN-R

7.3.1  Comparing the way in which the PPN and PPN-R are carried out

The variables that were used to determine whether the PPN and PPN-R were carried 
out as intended were described in Section 5.2.1/6.2.1 and in the Appendices C and H. 
Table 7.2 gives a summary of the data. Appendix L shows the duration of the interven-
tion period in months, and the number of home visits per family. 

The intervention period for the families using the PPN does not significantly differ from 
the intervention period for the families using the PPN-R (months of home visits: U = 
158.5, p = .76; number of home visits: U = 85.5, p = .39). 

The analysis for the Activity Cards for children shows that there is a significant 
difference in the number of days the cards were completed. In the PPN-R, the cards 
were completed less often (χ2 = 19.56, p = .00). For the Activity Cards for parents and 
the Checklist or Checklist-Revised, the analysis could not be performed, because the 
percentages of the observed frequencies were too low. The Activity Cards for parents 
that received intervention using the PPN were completed by 22% of parents for less than 
four days out of the 6 to 7, by 25% for 4-5 days of them, and by 53% for all 6-7 days. Of 
parents that received intervention using the PPN-R, just 6% completed the cards for 

Table 7.2 
Summary of variables to determine whether PPN and PPN-R  
are carried out as intended

Note.  a  The duration of intervention in months, number of home visits are the mean scores.       
b   These data are the total number of Cards and Checklist scores. 

Intervention 
perioda

Completion  
Activity Cards  

in daysb

Completion  
Activity Cards 
parents in daysb

Checklist or  
Checklist-Revised 

scores before 
interventionb 

Months Number < 4 4-5 6-7 < 4 4-5 6-7 + ~ −
PPN 6.8 21 18 114 323 17 19 41 2 93 20
PPN-R 6.9 20 25 90 245 1 4 12 2 134 26
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four days or less, while 24% did so for 4-5 days, and 70% for the full 6 to 7 days. Based 
on face validity it can be concluded that parents who received intervention using the 
PPN-R completed the Activity Cards for parents more often than those parents who 
received intervention using the PPN. Children who received intervention using the PPN 
already completely performed a skill of the Checklist prior to intervention for 2% of the 
skills, 81% of the skills were performed partially before intervention and 17% not at all. 
Children who received intervention using the PPN-R already completely performed 1% 
of the skills of the Checklist-Revised prior to intervention, 83% of the skills partially 
before intervention, and 16% not at all. Based on face validity it can be concluded that 
there is no difference in item scores on the Checklist or Checklist-Revised prior to 
intervention for both programs.

These results show that the intervention period for the PPN does not significantly 
differ from the intervention period for the PPN-R. The Activity Cards for children are 
less often completed during intervention using the PPN-R. For the Activity Cards for 
parents and the Checklist scores before intervention, a statistical comparison could not 
be made. Based on face validity, it can be concluded that the Activity Cards for parents 
were completed more often during intervention using the PPN-R than during inter-
vention using the PPN. With regard to the extent to which a child performs the skills 
of the Checklist or Checklist-Revised before intervention, it can be concluded, based 
on face validity, that there is no difference between the two programs. The hypothesis, 
“There are differences in the way in which PPN and PPN-R are carried out,” cannot be 
accepted. Both programs were carried out as intended to the same extent; the program 
integrity is good. 

7.3.2  Comparing the development of the children

The hypothesis, “PPN-R shows a more positive effect than PPN on development of 
the child,” was tested by comparing the results of the Activity Cards, the Checklist or 
Checklist-Revised, and the standardized developmental tests. 

In Sections 5.2.2 and 6.2.2, the results of intervention with the PPN and PPN-R 
with regard to the development of the child based on the Activity Cards and Checklist 
were described. Table 7.3 shows how many Activity Cards were completed for children 
and parents, and if they were successful. 

In the comparison of the success of the cards, those cards that were unable to be scored 
were not taken into account; these cards had not been completed correctly. However, 
this does not represent any indication of whether the formulated goal was reached or 
not, as noted in the criterion.
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The analysis for the children shows that there is a significant difference for interven-
tion with the PPN and PPN-R with regard to the way in which the Activity Cards are 
scored (χ² = 30.01, p = .00). During intervention with the PPN-R more Activity Cards 
could be scored as being positive than during intervention with the PPN. For parents 
no significant difference between the PPN and PPN-R was found (χ² = 1.97, p = 0.16).

Table 7.4 shows how many skills on the Checklist or Checklist-Revised could be scored 
as “+” or “–” and “~” after intervention on those skills.  

The analysis for the Checklist shows that there is a significant difference for interven-
tion with the PPN and PPN-R with regard to the scores on the Checklist or Checklist-
Revised after intervention (χ² = 5.07, p = .02). After intervention with the PPN-R more 
skills on the Checklist-Revised could be scored as positive than during intervention with 
the PPN and the use of the Checklist. 

The third way, in which the results for the development of the children of the PPN and 
PPN-R were compared, was by comparing the results of the standardized developmental 
tests with multilevel analysis for repeated measures. The time model shows that the 
developmental level of the child increased significantly over time. If the variable “inter-

Table 7.3 
Number of Activity Cards in the PPN and PPN-R, and their successfulness 

Intervention Number 
of Activity 

Cards

Success No success Unable to 
score

Child PPN 455 289 (66%) 148 (34%) 18 
PPN-R 360 281 (84%) 54 (16%) 25

Parent PPN 77 44 (73%) 16 (27%) 17 
PPN-R 17 15 (94%) 1   (6%) 1

Table 7.4 
Checklist or Checklist-Revised scores after intervention

Intervention “+” after intervention “−” or “~” after intervention
PPN, Checklist 81 (72%) 32 (28%)
PPN-R, Checklist-Revised 134 (84%) 26 (16%)
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vention” is added, no significant difference is found between both interventions (PPN 
and PPN-R). However, there is a significant difference between both interventions over 
time, expressed in the significant interaction terms with time dummies. At T3 and T4 
(after intervention) a negative significant effect is found: The developmental age of the 
children that received intervention using the PPN-R is significant lower than that of 
the children that received intervention using the PPN. Subsequently, the background 
variables were added to the model. It turned out that only the variable “Down Syndrome” 
had an influence on the differences between the PPN and PPN-R for T3 and T4. If this 
variable is added as an interaction term to the measures, the significant difference on T3 
and T4 disappears. Table 7.5 gives the values of the empty model (Model 1), Model 2 (with 

Note. SE = standard error. DS = Down Syndrome.   
*  p < 0.05.   **  p <0.01.   ***   p < 0.001.

Table 7.5  
Values of the multilevel analyses for Model 1, Model 2, and Model 3

Fixed part Model 1 Model 2 Model 3
Coefficient (SE) Coefficient (SE) Coefficient (SE)

Intercept 23.771 (2.788) 22.180 (3.535) 28.076 (2.997)
T2 2.477 (0.869)** 2.890 (0.879)***
T3 8.682 (0.869)*** 9.707 (0.879)***
T4 11.045 (0.869)*** 12.690 (0.879)***
PPN-R -7.613 (5.478) 1.529 (4.658)
T2 PPN-R -1.144 (1.364) -0.448 (1.400)
T3 PPN-R -3.015 (1.364)* -1.284 (1.400)
T4 PPN-R -3.143 (1.383)* -0.450 (1.408)
Down Syndrome -20.506 (4.599)***
T2 DS -1.512 (1.379)
T3 DS -3.758 (1.379)**
T4 DS -6.030 (1.384)***
Random part Variance (SE) Variance (SE) Variance (SE)
Between person 
variance 272.485 (65.859) 254.419 (60.456) 145.828 (34.784)
Residual 29.496 (3.960) 8.300 (1.114) 6.937 (0.931)
Deviance 1045.962 902.080 862.268 
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time, intervention, and their interaction), and the model adjusted for “Down Syndrome” 
including the interaction term “Down Syndrome” with the time dummies (Model 3). 

Figure 7.1 gives a visual representation of Model 2. Note in this figure that the group of 
children that is included in the PPN-R intervention already has a lower developmental 
age at T1 as compared to the group of children included in the PPN intervention. 

Figures 7.2 and 7.3 give a visual representation of Model 3. When a distinction is made 
between children with and without Down Syndrome, the developmental ages of the 
children are closer together. The PPN-R children even score a slightly higher than the 
PPN children. 

From previous results it can be concluded that, because of the differences in the 
progress over time between the children with and without Down Syndrome, the negative 
effect from the PPN-R on T3 and T4 disappears if the data are corrected for this variable. 
In this research project no significant difference was found between the intervention 
using the PPN and the intervention using the PPN-R, when corrected for the interaction-
effect between Down Syndrome and measurement moment. 

Figure 7.1. Developmental age of children in the PPN and PPN-R
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Figure 7.2. Developmental age of children without Down Syndrome in the PPN and PPN-R. 
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Figure 7.2. Developmental age of children without Down Syndrome in the PPN 
and PPN-R.

Figure 7.3. Developmental age of children with Down Syndrome in the PPN and 
PPN-R.
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Figure 7.3. Developmental age of children with Down Syndrome in the PPN and PPN-R. 
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Table 7.6  
Differential scores for fathers and mothers on the CBCL/1½-5 

Note. aThe following families were not included in the table: The children from Families 2, 26, 33, 
34, 35, 47, 49, 50, and 51 had a CA below 18 months the first time the CBCL/1½-5 was completed. 
Their results were not analyzed; Data from Family 6 is missing, because for this child the CBCL/6-18 
was completed; The mother of Family 10 did not complete the CBCL/1½-5 at all;, and the father 
did not complete the CBCL/1½-5 for the second time for the second child. Therefore, the results 
for the second child were also excluded.

Family a Fathers Mothers
Internal External Total Internal External Total

PPN
1 0 5 16 -3 -6 17
3 -10 -9 -15 -8 11 -9
5 -10 -11 -24 -10 -8 -23
7 0 -4 -15 14 13 -1
8 -11 -8 -30 -12 -10 -26

10a 6 0 -11
12 0 0 -9 0 0 -7
13 1 5 3 6 5 -1
14 -9 -8 -27 -8 -3 -32
15 0 -4 -19 -6 -3 -16
16 -8 -6 -3 0 -3 -22
17 6 0 -15 8 4 -5
18 11 14 -3 5 10 -10
19 2 3 -16
20 -4 -5 4 0 -6 1
22 -3 -4 0 -2 -7 1
25 -6 -2 -3 0 -6 0
28 -9 -14 -14 3 -7 -2

Median -3 -4 -11 0 -3 -7
PPN-R

32 -10 -3 -7
37 -10 -3 -4 9 1 4
39 -5 -16 -5 -3 -25 -11
41 11 -6 -2 -1 -15 -10
42 -10 -5 -9 -16 -6 -11
43 -2 -13 -3 4 -7 2
44 10 1 3 -3 3 -1
45 4 1 4 22 9 16
46 -2 -10 -3 -3 -2 -1

Median -2 -5.5 -3 -3 -3 -1
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Given the results of all three ways in which the results for the development of the chil-
dren were compared, the hypothesis, “The PPN-R shows a more positive effect than the 
PPN on development of the child,” can partially be accepted. During the intervention 
using the PPN-R, more Activity Cards could be scored as positive than during the 
intervention using the PPN, and after the intervention using the PPN-R more skills of 
the Checklist-Revised could be scored as positive than after intervention using the PPN 
and the use of the Checklist. The results of the developmental tests do not show any 
significant difference between the PPN and PPN-R in the developmental levels of the 
children. For parents, the PPN-R does not show a more positive effect than the PPN, 
based on the results of the Activity Cards for parents. 

7.3.3  Comparing the conduct problems of the children

The hypothesis, “The PPN-R shows a more positive effect on the conduct problems of 
the child than the PPN,” is tested by comparing the differential scores per scale of the 
CBCL/1½-5, both for fathers and mothers. The Appendices F and J show the scores 
parents gave per child on the CBCL/1½-5. Table 7.6 gives the differential scores.

The results of the analysis show that there are no significant differences for both inter-
ventions for all scales of the CBCL 1½-5, both for fathers (Internal: p = .33; External: p 
= .19; Total: p = .06) and mothers (Internal: p = .39; External: p = .24, Total: p = .11). 
The hypothesis, “The PPN-R shows a more positive effect on the conduct problems of 
the child than the PPN,” cannot be accepted.

7.3.4  Comparing the child-rearing competence of the parents

To test the hypothesis, “The PPN-R shows a more positive effect on the child-rearing 
competence of the parents than the PPN,” the differential scores per scale of the NVOS 
both for fathers and mothers were compared. The appendices G and K show the scores 
of parents on the NVOS. Table 7.7 gives the differential scores.  

The results of the analysis showed that there were no differences for both interven-
tions for all three scales of the NVOS, for fathers (A: p = .43; B: p = .15; C: p = .17) as 
well as for mothers (A: p = .46; B: p = .35; C: p = .45). The hypothesis, “The PPN-R 
shows a more positive effect on the child-rearing competence of the parents than the 
PPN,” cannot be accepted.
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Table 7.7  
Differential scores of fathers and mothers on the NVOS

Family Fathers Mothers
A B C A B C

PPN
1 1.00 0 0.04 0.00 0 -0.74
2 0.71 0 1.84 0.20 0 -0.98
3 0.14 1 -0.78 0.44 0 1.74
5 0.16 0 -0.79 0.72 0 0.13
6 -1.71 -1 -1.85 -1.00 -2 -1.85
7 -0.85 -4.20 1.57 2 -0.50
8 -0.28 -0.61 -0.37 -3 -1.48

12 0.85 2 -0.35 0.00 0 0.76
13 1.57 2 0.42 0.14 0 -0.51
14 -0.85 -3 -4.57 0.00 -3 -6.24
15 -0.79 0 0.56 0
16 -0.14 1 -1.78 -1.03 -2 0.63
17 1.43 0.71 1.74 1 1.67
18 0.97 0.01
19 -0.56 4.27 1.15 -1 4.30
20 -0.84 0 -1.92 -1.01 0 -0.97
22 1.28 2 0.64 3.14 -1 2.59
25 0.00 0 2.19 -0.14 0 -0.04
26 0.43 -1 2.10 0.14 -1 1.30
28 -1.88 -1 -1.50 -1.54 -1 -0.46

Median 0.00 0 -0.48 0.14 0 -0.04
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7.3.5  Comparing the parents’ evaluation

In Sections 5.2.5 and 6.2.5, the results of the evaluation by parents of the home inter-
vention and its effects on child and parent have been described. This evaluation was 
planned after T3 and was set up as a semi-structured interview. A χ² test was used to test 
the hypothesis, “Parents that received intervention with the PPN-R give a more positive 
evaluation of the program than parents that received intervention with the PPN,” for the 
results of the combined question. The values of the combined questions and the results 
of the analysis are presented in Table 7.8. 

Note. Empty cells indicate that parents did not complete the NVOS, or a part of it, in the 
pretest or posttest. Data for Family 10 is missing, because the father only completed the 
posttest and the mother only completed the pretests, so that differential scores could not 
be calculated. 

Family Fathers Mothers
A B C A B C

PPN-R
32 0.86 0 -0.22 0.28 -2 2.15
33 -1.43 0 0.14
34 0.56 1 0.38 1.15 1
35 -1.15 1 -0.18 1.14 2 2.98
37 0.28 -2 3.20 0.14 -1
39 -1.15 -3 -2.65 -0.57 -2 -2.24
41 0.04 -3 -0.12 0.51 -2 -0.79
42 -1.29 -0.43
43 0.43 2 0.79 0.71 -2
44 0.57 0 2.07 -0.14 -2 -1.05
45 1.56 0 -0.42 0.57 0 1.06
46 0.72 0 -0.72 -0.83 -2 -5.08
47 0.29 3 0.43
49 -0.86 -1 1.31 -0.28 0.97
50 0.50 0 -0.80
51 0.57 -2 0.39 0.46 -1 -0.16

Median 0.43 0 0.13 0.29 -1 -0.01



Chapter 7 

132

Based on these results, it can be concluded that there is no difference in the judgment 
of the parents about the intervention using the PPN or PPN-R. Both the PPN and 
PPN-R are evaluated as positive. The hypothesis, “Parents that received intervention 
with PPN-R give a more positive evaluation of the program than parents that received 
intervention with PPN,” cannot be accepted. 

7.4  Conclusion and discussion

The main research question of this chapter was: “Does intervention using the revised PPN 
lead to more positive results for families of children with developmental or conduct problems, 
or parents with less sufficient child-rearing skills compared to the results of intervention 
using the PPN?” The central hypothesis coupled with this was: “Intervention using the 
PPN-R leads to more positive results than intervention using the PPN.” In order to test 
this hypothesis, five sub-questions and hypotheses were formulated. The hypotheses 
and results belonging to the sub-questions will be repeated briefly before answering 
the main research question.

Table 7.8  
Summary evaluation by parents of the PPN and PPN-R 

Note. a  Values of the χ² cannot be given because the percentages of observed frequencies 
were too low.

PPN PPN-R Statistics
Intervention components Positive 46 38 χ² = 0.15, p = .70

Not positive 16 10
Home visitor Positive 36 29 χ² = 0.08, p = .77

Not positive 6 3
Effects Positive 51 37 χ² = 0.01, p = .88

Not positive 16 10
Recommendation Positive 15 14 a

Not positive 5 2
Developmental tests Positive 10 11 χ² = 0.90, p = .34

Not positive 11 5
Total Positive 158 129 χ² = 1.90, p = .16

Not positive 54 30
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The hypothesis belonging to the first sub-question was: “There is a difference in (a) 
duration of the intervention period, (b) the use of the Activity Cards, and (c) focus of 
intervention between the PPN and PPN-R.” This hypothesis could not be accepted. No 
statistically significant difference was found for duration of the intervention period. In 
the PPN-R, the Activity Cards for children were less often completed. For the Activity 
Cards for parents, the statistical analysis could not be performed; however, based on 
face validity, it can be concluded that during intervention using the PPN-R the Activity 
Cards for parents were more often completed than during intervention using the PPN. 
The statistical analysis could also not be performed for testing the hypothesis concern-
ing the focus of intervention (based on the scores before intervention on the Checklist 
and Checklist-Revised); however, based on face validity, it can be concluded that there 
is no difference for both programs with regard to the focus of intervention. The PPN 
and PPN-R were carried out as intended to the same degree. 

The hypothesis belonging to the second sub-question was: “The PPN-R shows a more 
positive effect than the PPN on development of the child.” The results showed that this 
hypothesis could partially be accepted for results obtained using the program instru-
ments. For the children during intervention using the PPN-R, more Activity Cards 
could be scored as positive than during intervention using the PPN. For the Activity 
Cards for parents, no significant difference was found between the PPN and the PPN-
R. The analyses of the Checklist and Checklist-Revised showed that after intervention 
with the PPN-R, more of the skills on the Checklist-Revised could be scored as positive 
than during intervention with the PPN and the use of the Checklist. With regard to 
the other (non-program) instruments, it can be concluded that the multilevel analysis 
for the results of the developmental tests do not show any significant difference in de-
velopmental age for the children that received intervention using the PPN or PPN-R, 
when the results were corrected for the interaction effect between Down Syndrome and 
measurement moment. 

The hypothesis belonging to the third sub-question concerns the conduct problems of 
the children as perceived by their parents. The hypothesis was: “The PPN-R shows a more 
positive effect on the conduct problems of the child than the PPN.” This hypothesis 
could not be accepted. No significant difference was found, both for fathers and moth-
ers, between the two interventions. 

The hypothesis belonging to the fourth sub-question was: “The PPN-R shows a more 
positive effect on the child-rearing competence of the parents than the PPN.” This 
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hypothesis could also not be accepted. Both fathers and mothers do not show any signifi-
cant difference in child-rearing competence, when the PPN and PPN-R are compared. 

The hypothesis belonging to the last sub-question concerns the judgment of parents 
about the intervention: “Parents that received intervention using the PPN-R provide a 
more positive evaluation of the program than parents that received intervention with 
the PPN.” Based on the results, it can be concluded that no significant difference can 
be found in the judgment of parents about the interventions. Parents evaluate both 
interventions as positive.

From the five hypotheses that belong to the sub-questions of the comparison of the 
PPN and PPN-R, one hypothesis was partially accepted. With regard to the effect on 
development of the children, the PPN-R partially yields (for the program instruments) 
more positive results than the PPN. The remaining four hypotheses were rejected. Taking 
the results together, the hypothesis belonging to the main research question, “Interven-
tion with the PPN-R leads to more positive results than intervention with the PPN,” is 
also rejected. The PPN-R yields only partially better results for the development of the 
children than the PPN. 

This research project shows some intervention effects for the PPN and PPN-R, although 
not all the expected effects occurred. The expectation that the PPN-R would show more 
positive effects than the PPN was not met. Before seeking explanations for these findings 
(in Chapter 8), this chapter will end with a discussion of some remarkable findings and 
an explanation for why the PPN-R is to be preferred to the PPN. In Chapter 8 a general 
discussion about the entire research project will be provided.

7.4.1  Findings of note and general comments

Both the PPN and PPN-R were carried out as intended. Although the intervention 
period in the design was set to six months, the range for the intervention period turned 
out to be five to nine months during intervention with the PPN as well as during in-
tervention with the PPN-R. This can be interpreted as undesirable; however, the range 
was so broad because the intervention period was adapted to the needs of the families, 
which is one of the key principles of the intervention model. In the PPN, two families 
received home intervention for nine months. During this period the first family received 
no intervention for two months because the mother could not cope any longer with all 
the things she had to do. The total number of home visits this family received was ap-
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proximately the same as for the other families. The other family received intervention 
for nine months because a couple of home visits were cancelled and, by extending the 
period, the intervention with the PPN was directly followed by another type of help. 
To meet the needs of this family, they received a couple of extra home visits. The family 
that received intervention with the PPN for only five months was able to deal with the 
problems themselves at that time. In addition, during intervention with the PPN-R 
two of the families received home intervention for nine months. The first family had 
relatives abroad. During the intervention period they visited their family living outside 
the country a couple of times, as a result of which some home visits were cancelled. The 
second family forgot some of the home visits; the home visitor found nobody at home, 
or the visits were very short because the parents had scheduled other appointments. The 
home intervention period was extended to give this family enough guidance to deal 
with their problems themselves. Despite this, for these two families the total number 
of home visits was approximately the same as for the other families. The two families in 
the PPN-R that received home intervention for five months were able to deal with the 
problems themselves after these five months. 

In the PPN, the percentage of Activity Cards that could not be scored for parents was 
22%. An explanation for this high percentage might be that the parents felt uncomfortable 
when they had to evaluate their own behavior, and therefore did not complete the Activ-
ity Cards. Another explanation might be that the parents just did not allow themselves 
enough time to complete the Activity Cards. During intervention with PPN-R, only 
seventeen of the Activity Cards for parents were completed. It would seem that it was 
unnecessary to draw up more cards for the parents of these families. Twelve of the sixteen 
PPN-R families asked for help for developmental stimulation. When parents asked for 
help for developmental stimulation, most of the time in this research project a great many 
Activity Cards for children were completed in order to teach them new skills (except when 
the focus was on social development). By using these Activity Cards, parents also learned 
new skills (for example, the use of smaller steps to teach a skill to the child, or ways in 
which they could teach a child a skill), but the focus was more on the child as compared 
to those cases where parents asked for help for transactional problems or problems with 
child-rearing skills. In those cases more Activity Cards for parents were used.  

As mentioned in 5.2.2 and 6.2.2, during the analysis of the Activity Cards the use 
of Criterion A (does the child or parent perform the activity x out of y times on the last 
day of the week) caused some problems. Both in the PPN and PPN-R the total number 
of successful Activity Cards for children was significant as compared to the number of 
unsuccessful Activity Cards for all three ways in which Criterion A was used. However, 
the results showed a difference of about 10% for the number of Activity Cards that were 
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rated as successful. This has to be taken into account when home visitors use Criterion 
A in practice to evaluate whether a child has mastered the activity. When a child cannot 
perform the activity on the last day of the week as formulated in the criterion, the home 
visitor has to evaluate the other days of the week to decide whether the child actually 
did master the activity and can go on to the next step or a new activity. Another remark 
about using the Activity Cards to evaluate the program is that, although the intervention 
is guided by the Portage model, the intervention is adapted to the needs of the family. 

The results show that when intervention was carried out for skills from the Checklist 
or Checklist-Revised, the child did not perform the activity at all for 17% of these skills 
at the start of the intervention with the PPN and for 16% at the start of intervention 
with the PPN-R. It might be that parents had a strong preference for working on these 
skills, even though the skill was not the one most appropriate for their child to work 
on. To motivate these parents and to fulfill their needs, it might have been better to 
start with the skills parents preferred. It might also be that, when the Checklist or 
Checklist-Revised was completed for the first time, the child did not perform the activity 
at all, while during the intervention period it turned out that starting behavior (Section 
2.4) could be formulated but that this was not documented by the home visitor on the 
Checklist or Checklist-Revised. However, as of now, neither explanation can be verified. 

The non-significant results for the mental development as expressed in the Indices of 
Progress might be explained for the PPN by a less optimal overview of the skills of a child 
caused by the use of the Checklist in which the order of the items was not empirically 
validated. As discussed in Chapters 2 and 3 of this dissertation, the order of the items 
on the Checklist-Revised was adapted, based on results from the research project into 
the order of the items. In the families that received home intervention with the PPN the 
unrevised version of the Checklist was used. Perhaps some skills were stimulated dur-
ing the intervention in a less optimal order, because the overview of the skills obtained 
by completing the Checklist was not correct. The expectation was that the use of the 
Checklist-Revised (during intervention with the PPN-R) might change the results. This 
expectation was not met. In addition, in the PPN-R, results of developmental tests did 
not show any significant effect on the mental development of the children. However, 
both in the PPN and PPN-R, program instruments (Activity Cards and Checklist 
or Checklist-Revised) did show an effect on the mental development of the children. 
These results correspond to the results Oenema-Mostert (2006) found and, in part, to 
the results Sipma (1996) found. A possible explanation for the differences between the 
effects measured with the program instruments and other instruments can be found 
in the degree to which the skills that are tested with the instruments fit the skills that 
are taught during the home intervention process. This is also called the transfer effect 
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(De Koning, 2000). De Koning (2000) mentions that in learning tasks the transfer of 
knowledge is difficult to attain, especially when children do not learn metacognitive 
skills when they learn the specific tasks. If skills resemble each other, the transfer of 
knowledge is easier to carry out than if children have to use general cognitive skills or 
metacognitive knowledge in carrying out tasks. The Checklist or Checklist-Revised 
(program instrument) consists of specific skills, and the intervention is focused on 
these skills. The developmental tests (non-program instrument) used to measure devel-
opmental progress ask for some specific skills, but also require general cognitive skills 
and metacognitive knowledge. The gap between the specific skills and the skills the 
developmental tests require might be too large. 

During the revision, the PPN was changed in a positive way. The revision of the PPN 
follows the shift to family centeredness and recent research results from the field of early 
childhood intervention. The Checklist-Revised consists of more items than the Checklist 
and these items are empirically validated; the digital version simplifies the use of the 
Checklist-Revised. The revision was supposed to have a positive effect on intervention 
outcomes. However, when the results of the separate analysis of the effects of the PPN 
and PPN-R are placed next to each other, the first conclusion might be that the PPN is a 
better choice to use in intervention than the PPN-R. After all, the separate analyses show 
the same results for the PPN and PPN-R, except that the PPN shows a positive effect 
on conduct problems, while the PPN-R does not show this effect. This conclusion is not 
correct, however. A comparison of the results that is presented in this chapter shows that, 
with regard to the effects on development of the children, intervention using the PPN-R 
in part actually shows better results (for the program instruments) than intervention 
using the PPN. For the other variables, no statistically significant difference was found 
between the two interventions. These results, together with the positive changes in the 
revision, justify the recommendation to use the PPN-R rather than the PPN.
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8 
GENERAL DISCUSSION

In the previous chapters the revision of the Portage Program along with the research 
into the effects of intervention using the PPN as compared to the effects of interven-
tion using the PPN-R were described. In Chapter 1, a theoretical background for this 
research project was provided. Chapter 2 and Chapter 3 focused on the description of 
the Portage Program and the revision of the intervention program. An introduction 
to and method for the research into the effectiveness of the PPN and the PPN-R, the 
results of intervention using the PPN and the PPN-R, and a comparison of these results 
were described in Chapters 4 to 7. In these chapters there was also a discussion of the 
revision of the Checklist (Sections 3.5 and 7.3.1), an explanation of the absence of a 
control group (Section 4.2.3), and of the short period between both pretests and posttests 
(Section 4.2.3); the range of the intervention period (Section 7.4.1), the completion of 
the Activity Cards for parents (Section 7.4.1), the determination of the success of the 
Activity Cards based on the criterion (Section 7.4.1), the performance of the children on 
the skills of the Checklist or Checklist-Revised at the moment the intervention began 
(Section 7.4.1), and the transfer effect (Section 7.4.1) were also discussed. 

In this chapter, there will be a discussion concerning the research project in general 
terms. Such a discussion is necessary because of the existing discrepancies between do-
ing research in practice and methodological research requirements (Van Loon, Van der 
Meulen, & Minnaert, 2011), along with the possible threats to the internal and external 
validity that exist when using a quasi-experimental data design (Campbell & Stanley, 
1963; Cook & Campbell, 1979; Shadish, Cook & Campbell, 2002). The discussion in 
this chapter will be about the family centeredness of the program, the participants, the 
interpretation of the results, and the research threats. The order in which these topics 
will be presented follows the structure of the previous chapters. This chapter will then 
end with recommendations for future research.
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8.1  Family centeredness

As described in Chapter 1, there has been a shift from a child-centered to a family-
centered focus in early childhood intervention. This shift came about due to new theoreti-
cal insights, changes in legislation, and the results of empirical research. In the revision 
of the Portage Program there has also been a shift from a child-centered focus to a 
family-centered focus (Chapter 2). Although the PPN-R is family-centered, this family 
centeredness is not as extensive as prescribed in the Developmental Systems Model, one 
of the theoretical models underlying the PPN-R. In the Developmental Systems Model, 
family characteristics are described that can have a negative influence on the develop-
ment of the child, namely, the personal characteristics of the parents, their financial 
resources/poverty, their social support, and the characteristics of the child that are 
unrelated to the child’s risk status or disability (Guralnick, 2001; 2005a; 2005b). Dur-
ing intervention with the Portage Program, attention is focused on the characteristics 
of the children and the parents. The program also recognizes the possible influence of 
other family characteristics as mentioned by Guralnick. If necessary and possible, these 
characteristics also receive attention during intervention using the Portage Program. For 
example, to increase social support a home visitor can promote contacts between the 
parents and neighbors. Or a family that does not have sufficient financial resources can 
be referred to a toy library. If the family needs long-term or extensive help with regard 
to the family’s characteristics, the home visitor can help the parents to find the right 
form of help. Therefore, it is important for organizations that offer interventions using 
the Portage Program to have an up-to-date social map so that parents can be referred 
as soon as possible. 

8.2  Interpretation of the results 

The difference in effectiveness of the PPN and the PPN-R was determined for (a) the 
development of the children, (b) the conduct problems of the children, (c) the child-
rearing competence of the parents, and (d) the evaluation by parents of the intervention 
and its effects. 

When a discussion point in this section is focused on one of these components, this 
is indicated in the text.

The Checklist or Checklist-Revised was evaluated so as to check whether intervention 
had only taken place for those skills that a child already performed partially before 
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intervention. A check was also made as to whether (for the skills that were stimulated 
during intervention) the percentage of skills of the Checklist or Checklist-Revised that 
could be scored as positive after intervention was statistically significant larger than the 
percentage of skills that a child did not perform at all or did not perform completely 
(Question a). The Checklist and Checklist-Revised differ in the number of areas, number 
of items, and the item order. However, it is still possible to compare them, because during 
the comparison relative measurements (percentages) could be used instead of absolute 
scores (the number of items that a child performs completely, partially, or not at all). 

Any conclusions about the intervention effects (Question a) based on the number 
of skills from the Checklist or Checklist-Revised that can be scored as positive after 
intervention require caution. The intervention period runs for about half a year, in which 
skills from the Checklist or Checklist-Revised can be used for stimulation. However, 
during this intervention period the child will also be growing older and may learn new 
skills accordingly, simply due to that factor. When the Checklist or Checklist-Revised is 
only completed once before the intervention and then once after intervention, it cannot 
be concluded with certainty that the progress in skills has been caused entirely by the 
intervention. To be able to come to this conclusion, the Checklist or Checklist-Revised 
would need to have been completed at least twice before the intervention. In that way any 
progress before the intervention could be compared with progress during the interven-
tion. This also applies to results from the CBCL/1½-5 and NVOS (Question b, “conduct 
problems of the child,” and c, “child-rearing competence of the parents”). Because of 
the fact that no control group was included in the design and because no information 
was available about the progress before the intervention, the results with regard to the 
intervention effects here should also be interpreted with caution.  

In doing research into the Checklist-Revised and in using it, the fact that the 
Checklist-Revised (and also the unrevised Checklist) is not a standardized instrument 
that can be used to assess the developmental level of the child should to be taken into 
account. The Checklist-Revised is an instrument which provides an overview of skills 
a child performs completely, partially, or not at all. This overview should therefore be 
taken simply as a starting point for designing the intervention. During the revision of 
the Checklist this factor has also played a role; items that would have been appropriate 
for a developmental test but were too specific for the home intervention were not added 
to the Checklist (Section 2.4.2). An example of an item that was too specific would be 
“chooses from four abstract figures one that does not apply to the general rule.” The 
opinion that the Checklist or Checklist-Revised is not a standardized developmental test 
is supported in the international literature. Shearer and Shearer (2009) stress that the 
Portage Checklist should only be used to determine the intervention goals for the child.
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In Sections 5.2.2 and 6.2.2 the effects of the interventions on the development of 
the child were described (Question a). Of the families that received intervention using 
the PPN, the tan2 and IP (for explanation about tangent and IPs, see Section 4.2.4) 
were determined for 22 of the children (i.e., all the children). Twelve children had 
a positive IP, while ten had a negative IP. Of the families that received intervention 
using the PPN-R, the tan2 and the IP were determined for fifteen of the children (one 
child was untestable). Eleven children had a positive IP, while four had a negative IP. 
Although there is an intuitive tendency to interpret a negative IP as a decline in the 
developmental level of the child, this is not entirely correct. A negative IP only indicates 
that the rate of developmental progress during the intervention was smaller than the rate 
of developmental progress before intervention; it does not mean that the developmental 
level of the child has declined. This becomes clear when the tan2 values of the children 
with a negative IP are inspected. All children with a negative IP have a tan2 value ≥ 0, 
meaning that the developmental level of these children at T3 (after intervention) is the 
same or higher when compared to the developmental level at T2 (before intervention).

To assess the conduct problems of the child (Question b), the CBCL/1½-5 was used. 
This questionnaire is applicable for children starting at 1.5 years of age (chronological). 
For nine of the children, however, the CBCL/1½-5 could not be completed as they were 
younger than 1½. Since there are no other similar standardized instruments available, 
this questionnaire continued to be used in the research project, nonetheless.

During the research project there were no Dutch norms available for the CBCL/1½-5 
(Question b); therefore, US norms were used. This is not considered a problem, because 
the children were not compared to another group of children, but to themselves; it was 
assessed per child whether the child had shown a decline in conduct problems after 
intervention. No statements were made in which the children were compared to another 
group of children, as in “the PPN/PPN-R children show more/less conduct problems 
than the norm group”, for example.  

In answering the question about the effects of the PPN and PPN-R on child-rearing 
competence (Question c), a shortened version of the NVOS was used (Section 4.2.2). 
No research has been done into the reliability and validity of this shortened version; 
therefore, the interpretation of the results obtained requires caution. 

Finally, as for the NVOS and the CBCL/1½-5 (Questions b and c), it should be noted 
that both these instruments were completed by the parents, and therefore cannot yield 
objective data about conduct problems and child-rearing competence. Objective data 
would be a desirable addition to the parents’ judgments, even though the judgments of 
parents are considered very valuable. Via a referral organization, parents seek help for a 
problem they are having in bringing up their child. If they do not experience a decline in 
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conduct problems and an increase in child-rearing competence, they will not be satisfied 
with the intervention and will look for additional forms of help elsewhere. 

The evaluation with the parents (Question d) was conducted by the researcher in-
stead of the home visitor. It was supposed that parents would be more willing to bring 
up any negative judgments they had about the home intervention to the researcher 
rather than to the home visitor who had been visiting the family for half a year. Via 
reports of the home visitor, the researcher was kept informed about the intervention 
goals and the progress of the intervention, but was less visible to parents during the 
intervention period. 

8.3  Threats to research 

Campbell and Stanley (1963) note that the validity of a research design is threatened by 
various variables. A distinction has to be made between internal and external validity. 
Internal validity deals with the question of whether differences after an intervention, 
for example, can be attributed to that intervention. In terms of this research project, 
this question could be posited as: “Can the differences after intervention using the 
PPN or PPN-R be attributed to the PPN or PPN-R?” External validity deals with the 
question of whether the results can be generalized. In terms of this research project, 
the question could be posited as: “Do the results apply to all families of children with a 
developmental age between 0 and 6 with developmental or conduct problems, or parents 
with less sufficient child-rearing skills?”

In the next sections the internal and external validity of this research project will 
be discussed. 

8.3.1  Internal validity

The data design of this project is quasi-experimental (Section 4.2.3). The variables that 
threaten the internal validity in such a design have been formulated by Shadish, Cook and 
Campbell (2002) (based upon Cook and Campbell (1979), and Campbell and Stanley 
(1963)); these are: history, maturation, testing, instrumentation, statistical regression, 
selection and mortality, and the selection maturation interaction effect. These threats 
and their consequences for the validity of this research project will now be discussed. For 
this discussion, the three sources just cited have been used, supplemented by descriptions 
given by Oenema-Mostert (2006); Sipma (1996); and Van Loon, Van der Meulen and 
Minnaert (2011). Per threat, we will indicate whether it could have had an influence on 
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the results of this project and whether a correction had been made for such a possible 
influence.  

History is the threat to internal validity caused by specific events outside the interven-
tion. Some families in this research project had to deal with having to move from one 
house to another, with diseases of family members, or with the death of grandparents. 
No correction can be made for such influences. However, the supposition is that these 
events did not influence the results; although home visits were sometimes cancelled, 
the families received a sufficient number of home visits (Sections 5.2.1 and 6.2.1), and 
the home visitors did not report any decline in the parents’ involvement in the home 
interventions. 

Maturation is the influence of maturation or growth effects - and the passage of time 
in general - on the results. By using two pretests and two posttests with standardized 
instruments to determine the developmental progress of the child, this influence declines 
in strength. In Section 8.2, was already indicated that the conclusions concerning the 
intervention effects based on the Checklist or Checklist-Revised, NVOS, and CBCL/1½-
5 should be viewed with caution, given that these instruments were completed only once 
before and once after the intervention. 

Testing is the effect of pretests on the results. In Section 4.2.3, was already indicated 
that it was not possible to lengthen the time between the pretests due to ethical consid-
erations. In that section, it was also explained why a control group was not included in 
the design. Although the expectation is low that children of this age, especially when 
they had a developmental delay, would remember answers to the items in the tests, this 
cannot be completely excluded. So there is a remote possibility that the pretests might 
have influenced the results. 

The influence of instrumentation on the results can be caused by changes in the 
instruments used, or the way in which they were used (measurement procedure). In this 
research project there were no changes in research instruments between the pretests 
and posttests. The developmental level of the children was assessed for the most part 
by two persons, one of whom was the researcher (Section 4.2.3). The researcher might 
have had an influence on the results, although this possible influence did not show up 
as any statistical difference in scores on the standardized tests after the intervention as 
compared to the scores before the intervention. The researcher could also have had an 
influence on the results of the evaluation by the parents. The families knew that they were 
participating in a research project into the effects of the intervention program, and might 
therefore have been more inclined to give a positive judgment about the intervention.

In Section 4.2.2, it is mentioned that organizations only refer those families which 
they expect will benefit more from the intervention using the PPN or the PPN-R rather 
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than from care as usual. In other words, the organizations expect an intervention effect. 
Although an effect is expected, this does not mean that this leads to biased intervention 
effects. Families are only referred to an intervention when organizations expect an ef-
fect and when the family fits the inclusion criteria. If organizations do not expect that 
there will be any effect from a particular intervention, they refer the family for another 
type of intervention. Although families were only referred when it was expected that 
they would benefit from the intervention, no selection was made based on extremity of 
scores. The families that were referred did in fact have problems that had already existed 
for a long time, and so scores might have been extreme. Because the problems exist for a 
longer period, it is not likely that these scores will become less extreme spontaneously. 
The families would not have been referred to PPN or PPN-R if the problems could have 
been solved with care as usual. Therefore, we assume that there is no statistical regression 
(regression to the mean due to a selection on extreme scores). 

Selection, or a difference in selection of the families between both interventions, 
can influence the results. Families in this project were not randomly assigned to the 
interventions (Section 4.2.3). However, all the families met the inclusion criteria, which 
were the same for the PPN and PPN-R. Despite the fact that the inclusion criteria were 
the same, in Chapter 7 it was indicated that the PPN-R group consisted of significantly 
more children with Down Syndrome than the PPN-R group. In the multilevel analysis, 
any possible influence from this difference on the developmental progress of the children 
was corrected for (Chapter 7). 

Mortality has to do with the dropping out of families. In Sections 5.1 and 6.1, it 
was discussed how many families had dropped out. No general cause was found for 
this dropping out. The dropping out was random and therefore did not systematically 
influence the results. 

Finally, there is the influence of the selection maturation interaction effect. This threat 
can occur if two groups differ significantly before the intervention for a time-related 
variable such as age. If this variable interacts with a dependent variable such as develop-
mental progress, any differences between the groups in terms of the dependent variable 
after intervention may be due to differences in the time-related variable instead of the 
intervention. The analysis in Section 7.1 showed that the PPN and PPN-R groups did 
not differ on the variables “chronological age” and “developmental delay.” Therefore, no 
disturbing influence from selection maturation interaction is to be expected.  
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8.3.2  External validity 

Just as the transactions between parents and children are influenced by different factors 
that also influence each other, the results of intervention are also influenced by differ-
ent factors. Which factors might influence the results in this research project cannot 
be sufficiently assessed due to the small sample and the non-random assignment of the 
families to the interventions. Therefore, no clear-cut statements can be made about 
whether the results are generalizable. The question of whether the participating families 
represent the families for which the program is designed can be answered only to the 
extent that all the participating families met the inclusion criteria. If they had not met 
the criteria, they would have been referred to another type of intervention. The broad 
formulation of the inclusion criteria which results in the heterogeneity of the sample 
makes it difficult to predict the effectiveness of the program for any particular family. 
 
In conclusion, it can be said that in this research project the internal and external validity 
is partially threatened. Where possible, these threats have been controlled for. However, 
this was not always possible due to ethical considerations, among other things. As a 
result of these threats to validity, the interpretation of the results requires caution, and 
no clear-cut statements can be made about the possibility of generalizing the results. 
This has also been stressed in recent international research on Portage. Shin et al. (2009) 
report, for example, about research they have done into the effects of the Portage Cur-
riculum (CESA 5, 2003) for 16 experimental and 14 control children with intellectual 
disabilities in Vietnam. They recommend analyzing the score patterns of the children 
per developmental subscale and per measurement moment in a longitudinal design, in 
order to check whether some patterns of effectivity can be found. This is true in their 
project for personal daily living skills and for fine motor skills as variables of the Vineland 
Adaptive Behavior Scales. 

The threats to research mentioned, the discussion points, and the results of intervention 
using the PPN and PPN-R are all reasons to formulate recommendations for future 
research. These recommendations will be discussed in the next section. 
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8.4  Recommendations for future research

During the recruitment of the participants, organizations asked for an explanation of 
the differences between the PPN or PPN-R and other intervention programs, mainly 
the intervention program called Stepping Stones Triple P that forms part of the Triple 
P-Positive Parenting Program (Sanders, Mazzucchelli, & Studman, 2004). Triple P 
consists of five intervention levels of increasing strength for parents of children who have 
or are at risk of developing behavioral problems. Stepping Stones Triple P is assigned to 
Level 4 which offers an intensive parental training program (Sanders, 1999; Sanders, 
Mazzucchelli, & Studman, 2003). For families, it is important that they are referred 
as soon as possible for the most appropriate form of help. Therefore, the theoretical 
backgrounds of both interventions are now in the process of being compared in a joint 
project by the department of Special Needs Education and Child Care of the University 
of Groningen and the department of Public Health of the University Medical Center 
Groningen. Once more knowledge is available about the similarities and differences 
between both programs, research into comparing the effects of both programs would 
be desirable. 

In Chapter 3, the revision of the Checklist was described. The expectation is that, 
due to empirical research done on the order of the items, the order of the items should 
have been improved. A recommendation for future research would be to complete the 
Checklist and Checklist-Revised for the same children and compare the scores from both 
versions. When the order of the items is optimal, a child first performs skills completely, 
than partially, than not at all. If the order of the items on the Checklist-Revised is better 
than the order on the Checklist, the score pattern of a child on the Checklist-Revised 
should match the pattern that exists when the order is optimal, more so than the score 
pattern of a child on the Checklist would. 

To be able to conclude that positive results have been caused by the intervention, 
the Checklist or Checklist-Revised, CBCL/1½-5, and NVOS should be completed at 
least twice before the intervention (Section 8.2). In future research this is to be advised.

In our research project, the program instruments show an effect on the intervention 
in terms of the development of the child; the non-program instruments show no such 
effect. In Section 7.3.1 the transfer effect was mentioned as a possible explanation for this. 
There is the possibility that standardized developmental tests might be inappropriate for 
assessing the intervention effects of the PPN and the PPN-R, because the gap between 
the specific skills stimulated during the intervention and the skills the developmental test 
requires might be too large. Therefore, in future research the results should be assessed in 
such a way that it becomes clearer what is going on in the home during the intervention 
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(the analyses of the intervention process). This is not only desirable in conjunction with 
the transfer effect, but also because the focus on cognitive gains in research into the 
effectiveness of home intervention programs is outdated. A lot of variables (especially 
family) have an influence on the development of the child and therefore need to be 
included as variables in research projects (Shearer & Shearer, 2009). For future research 
several options exist. (a) During the intervention using the PPN-R, task analysis is used 
to break skills down into smaller steps. In future research each step should be evaluated 
in order to determine whether this step has been accomplished successfully. (b) The 
parents’ evaluation should be adapted in such a way that parents are systematically asked 
what they have learned, whether they can use this in other situations, and how they can 
use it in other situations. In addition to the parents’ evaluation, home visitors should 
also provide an evaluation of the intervention and its effects on the family. The reports 
home visitors write up after every home visit can be useful in such an evaluation. Finally, 
the researcher should evaluate the effects of the intervention for a family by checking 
whether the goals as written down in the Individual Family Plan and evaluated by home 
visitors have been attained. (c) To gain more insight into the effects per family, in future 
research a series of single-case experimental designs could be used, which would assess 
which families - and with which characteristics – were able to take advantage of the 
intervention and which families were not (Barlow, Nock & Hersen, (2009). (d) Since 
2010 a research project is being conducted at the University of Groningen into the use 
of the dynamic systems theory to visualize and understand changes in the intervention 
process during the intervention using the PPN and PPN-R (Stenekes, 2011). When 
child-rearing is seen from a dynamic systems perspective, it is seen as a process that 
changes continuously in a non-linear way. Child-rearing is influenced by a great many 
components that are mutually interconnected and which influence each other; there-
fore, the result is hard to predict (Van Geert, 2008). The process of child-rearing in an 
individual family is characterized by periods of relative stability followed by unstable 
periods (Granic, 2005; Lichtwarck-Aschoff & Van Geert, 2004; Van Geert, 2008). The 
more stable the states are, the more difficult it is to change to another state. As a result 
of direct influences from an intervention, for example, change is possible. A period of 
change is characterized by an alternation between progress and regression. When a state 
is not yet stable, it is easier to switch to another state, because even small challenges can 
then cause a switch. Once the patterns (for example, a specific stimulation from the 
intervention) are repeated, a new stable state will then be reached (Granic, 2005; Hayes, 
Laurenceau, Feldman, Strauss, & Cardaciotto, 2007; Lichtwarck-Aschoff & Van Geert, 
2004; Van Geert, 2008). Contrary to other theories such as the transactional theory, 
not only can the processes of change be described verbally, but it also can be formalized 
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in terms of mathematical equations (Granic, 2005). For the PPN and PPN-R, it was 
examined whether the process of change – that is, the effects of intervention - could 
be described. This was in fact done by analyzing the Activity Cards with regard to the 
amount of help that was needed to successfully complete the activity, and the change 
in this amount of help. First, the analysis was done for individual families. It turned 
out to be possible to describe the processes of change per family. In future research the 
processes will be examined for a group of families (Stenekes, 2011). (e) Finally, in future 
research an appropriate way should be sought to observe the interactions between parents 
and child before, during, and after intervention. Then not only can the effects of the 
intervention on these interactions be assessed, but also whether the differences in the 
interaction have led to different effects from intervention.

Dunst, Hamby and Brookfield (2007) note that the intensity of the help can have a 
negative influence on the well-being of parents. In future research, an assessment could 
be done as to whether scores on the NVOS, for example, for parents of families that 
received additional help in addition to home intervention, declined less or even increased 
when compared to scores from parents of families that only received home intervention. 

The pre-experimental equality of the families that participated in the PPN and 
PPN-R was described in Section 7.1. During the interpretation of the results of the 
research into effectiveness, the background variables of the sample and the differences 
between the PPN and PPN-R groups should be taken into account. In this research 
project the possible differences between both groups were only taken into account for 
the multilevel analysis. In the other analyses, the differences could not be taken into 
account, because the sample was too small. In future research the sample size should 
be increased. It would also be interesting to check whether families with a child with 
a positive IP have background variables different from those of families with a child 
with a negative IP, which then could explain this difference in IPs. The same question 
could be asked concerning the NOVS and CBCL/1½-5 scores. Another interesting 
question is whether a relationship exists between the focus of the Activity Cards and 
the IP, NVOS, and CBCL/1½-5 scores (for example, does a child show a higher IP if 
the Activity Cards for this child are focused on the Cognitive area rather than if the 
cards are focused on the Social area?). This question could also be addressed in future 
research, just as well as the question of whether a relationship exists between the scores 
on the CBCL/1½ -5 and the NVOS. (For example, if the CBCL/1½ -5 shows a higher 
rate of conduct problems for the child, does the NVOS then show lower child-rearing 
competence?) With regard to the question of whether a relationship exists between the 
duration of the intervention (period and number of home visits) and the IP, CBCL/1½-5, 
and NVOS scores, an initial exploration (Spearman’s rho) of the results does not yield 
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any significant results. For this question, the remark can be made once again that an 
increase in the sample size would be desirable to increase the power of the statistical tests 
being used. Finally, an exploration (Mann-Whitney U) of the differences between the 
NVOS and CBCL1½-5 scores for the PPN and PPN-R families before the intervention 
(where differences do exist, it is difficult to compare the results) also does not yield any 
significant differences. 

8.5  Final remarks

Although the research into the effectiveness of the PPN-R shows varying results, the 
use of the PPN-R is recommended as already stated at the end of Section 7.4.1. The 
program has a firm theoretical foundation and shows content relevance. Analyses of the 
Activity Cards and Checklist-Revised show positive results; parents evaluate the PPN-
R and the results on children and parents as positive. The PPN-R is used in the home 
environment. Recent international research stresses the importance of interventions in 
a natural environment such as the home environment. This will increase the family’s 
capacity, their sense of competence, and their sense of confidence, so that these families 
can then provide their children with more everyday learning opportunities (Bruder, 
2010; Swanson, Raab & Dunst, 2011). Intervention using the PPN-R is attuned to the 
needs of families; where needed, the intervention period can be shortened, but also 
prolonged if necessary. Future research as described in Section 8.4 is recommended in 
order to analyze the effectiveness in different ways. These points taken together justify 
the use of the program.
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APPENDIX A

Study into the order of the items: number of items per booklet and  
results of the analysis

Table A1 
Cognitive area: number of items per booklet before and after analysis

Booklet Number of items before analysis Number of items after analysis
1 51 33
2 51 27
3 56 38
4 95 72
5 44 29

Table A2 
Results analysis for the Cognitive area

Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

1 -12.73 0.85 0.01 -11.58 0.43 0.29
2 -12.81 1.19 1.14 -13.01 0.65 0.58
4 -12.64 0.87 0.01 -11.77 0.46 0.33
8 -11.69 0.86 0.00 -12.39 0.57 -0.08
9 -11.26 0.68 0.00 -11.49 0.44 0.70

10 -11.69 0.86 0.00 -12.39 0.57 -0.08
12 -11.82 0.69 0.00 -11.23 0.41 0.22
14 -7.42 0.44 0.26 -9.04 0.42 -0.15
17 -7.72 0.49 -0.23 -9.79 0.48 -1.15
18 -9.73 0.38 -0.04 -9.30 0.35 0.32
19 8.33 0.33 0.59 -7.94 0.31 -0.88
20 -11.00 0.73 0.00 -11.91 0.51 -0.11
22 7.94 0.46 -0.20 -9.67 0.45 -0.30
23 -6.98 0.49 -0.83 -9.27 0.46 -1.51
24 -7.62 0.38 -0.86 -8.42 0.36 1.72
25 -6.76 0.32 -1.16 -7.51 0.33 0.17
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

27 -5.97 0.30 0.21 -6.95 0.35 0.24
28 -5.12 0.33 -1.37 -6.83 0.41 -0.58
30 -4.55 0.28 -1.36 -5.28 0.42 0.25
31 -6.70 0.33 -0.07 -7.61 0.34 -0.46
32 -3.98 0.28 -0.44 -4.23 0.42 -0.26
33 -3.05 0.31 0.18 -3.65 0.48 0.66
34 -3.00 0.30 -0.33 -4.86 0.33 -0.51
35 -2.64 0.22 -0.92 -2.48 0.24 -0.21
38 -2.82 0.32 -0.70 -5.02 0.35 0.37
40 -3.57 0.30 -1.96 -5.23 0.34 0.16
42 -6.19 0.29 0.24 -6.98 0.32 0.71
43 -3.31 0.23 -1.02 -3.54 0.25 0.84
44 -4.75 0.23 -0.18 -4.81 0.29 0.84
45 -2.14 0.25 -0.50 -3.17 0.27 -0.88
47 -2.86 0.27 0.11 -4.28 0.30 0.29
48 -4.59 0.36 0.04 -6.95 0.42 0.93
50 -2.73 0.23 -1.60 -2.86 0.24 1.14
53 -0.73 0.30 -0.66 -1.75 0.27 -1.49
55 -3.42 0.59 1.02 -4.44 0.39 0.95
56 -2.57 0.41 0.61 -3.52 0.32 0.12
58 -0.65 0.51 0.27 -4.18 0.48 -0.30
61 -1.21 0.33 -0.85 -2.36 0.29 -1.07
62 -0.70 0.28 0.50 -1.36 0.26 -0.82
63 -0.13 0.25 -0.70 -0.31 0.25 0.83
65 -2.16 0.34 -0.35 -2.68 0.28 -0.41
67 -0.73 0.37 0.78 -2.87 0.34 0.90
68 -0.29 0.28 0.52 -1.15 0.26 1.24
69 -0.28 0.23 1.40 -0.16 0.20 -0.63
76 -0.19 0.91 -0.07 -1.04 0.48 0.67
77 2.02 0.20 -0.49 2.13 0.21 -0.18
78 1.93 0.19 0.14 2.20 0.21 0.10
79 -0.60 0.25 -0.42 -0.71 0.21 -0.89
83 2.27 0.20 -0.48 2.06 0.22 -0.93
84 1.10 0.21 -1.70 0.96 0.20 0.36

Continuation of table A2 (Results analysis for the Cognitive area)
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

87 1.69 0.36 -0.02 0.96 0.29 0.39
88 0.30 0.67 0.48 -0.41 0.39 -0.04
89 2.50 0.26 0.28 2.74 0.26 -0.21
90 0.11 0.64 -0.16 -0.14 0.35 0.40
91 -0.83 0.83 -0.08 -0.11 0.34 1.17
92 0.77 0.53 -0.29 0.08 0.34 -0.76
93 0.86 0.53 0.72 -0.04 0.35 0.49
94 2.16 0.39 -0.14 0.56 0.32 -1.06
95 -0.26 0.71 -0.12 -0.18 0.35 -0.68
96 0.83 0.31 -0.69 2.58 0.23 -0.66
97 1.91 0.43 -0.38 0.20 0.35 -0.67
98 1.33 0.30 -0.31 2.14 0.24 -1.33
99 3.07 0.25 0.56 3.22 0.28 -0.05

100 0.93 0.44 -0.49 0.65 0.29 -2.21
102 -0.83 0.83 -0.08 -0.11 0.34 -1.14
103 -0.07 0.74 -0.11 -0.45 0.39 -1.21
104 2.28 0.29 0.73 1.92 0.26 0.66
105 1.50 0.40 0.16 0.44 0.28 -1.24
106 3.71 0.29 1.42 1.47 0.26 0.78
107 2.66 0.32 0.66 0.87 0.27 0.53
108 0.69 0.46 -0.10 0.37 0.27 -0.84
111 0.56 0.42 -0.13 0.84 0.24 -0.20
112 0.76 0.55 0.44 -0.32 0.34 -0.18
113 1.57 0.28 0.29 1.89 0.20 0.37
114 2.67 0.27 -0.48 1.69 0.22 -0.46
115 0.10 0.54 -0.06 0.29 0.27 0.71
117 1.86 0.35 -0.34 0.77 0.26 -1.52
118 2.56 0.25 0.55 2.05 0.21 1.37
119 3.60 0.20 -0.49 3.57 0.19 -0.43
120 2.48 0.25 0.19 2.01 0.21 -0.32
121 2.12 0.33 1.32 0.85 0.26 0.54
124 3.16 0.59 0.57 1.44 0.40 0.58
127 2.85 1.09 -0.15 -0.03 0.72 0.64
128 -0.73 1.37 -0.04 1.74 0.34 -0.76
130 2.48 1.00 -0.16 0.39 0.60 -0.88
132 2.14 0.74 -0.27 1.51 0.38 0.74
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

133 1.90 1.31 -0.07 -0.11 0.73 0.10
134 3.82 0.91 -0.31 0.05 0.72 -0.77
135 2.23 0.63 -0.37 1.91 0.33 -0.08
137 1.91 0.53 -0.53 2.83 0.25 0.41
138 -0.69 1.38 -0.04 1.62 0.35 0.70
139 3.03 0.45 -0.38 2.33 0.30 -0.99
140 1.95 0.71 0.45 1.77 0.34 -0.13
141 3.36 0.57 -0.59 1.47 0.40 -0.33
142 0.60 1.02 -0.11 1.80 0.33 -0.49
143 2.08 0.54 -0.50 2.56 0.27 -0.64
144 4.09 0.28 -0.84 3.80 0.26 -1.39
145 2.80 0.37 0.72 3.31 0.24 -0.75
146 1.96 0.48 0.90 3.16 0.24 -0.27
147 2.31 0.50 0.99 2.58 0.27 -0.77
148 4.32 0.27 0.30 3.89 0.26 0.89
149 3.94 0.24 -0.83 4.80 0.26 0.35
150 3.48 0.47 -0.88 1.95 0.34 0.09
151 0.70 0.75 -0.27 3.05 0.24 1.60
152 2.31 0.64 0.28 1.80 0.34 0.14
153 4.15 0.35 0.57 2.75 0.30 -0.09
154 0.97 0.54 0.57 4.40 0.21 1.20
156 0.60 1.02 -0.11 1.80 0.33 1.50
157 4.37 0.84 -0.47 0.11 0.72 0.08
158 4.72 0.24 -1.92 4.98 0.29 0.47
159 3.19 0.50 0.25 1.90 0.34 -0.35
160 2.41 0.65 -0.35 1.67 0.36 -1.21
161 4.23 0.26 -1.37 4.20 0.26 -0.99
162 3.36 0.57 -0.59 1.47 0.40 -0.33
164 3.93 0.32 0.13 3.07 0.27 1.92
165 2.77 0.83 -0.24 0.74 0.52 -0.09
167 -0.30 1.54 -0.02 0.52 0.54 -0.31
169 1.90 1.31 -0.07 -0.11 0.73 -0.64

Continuation of table A2 (Results analysis for the Cognitive area)
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

170 4.11 0.46 0.31 1.78 0.38 0.33
171 3.44 0.50 0.58 1.80 0.36 0.81
172 4.64 0.29 0.04 3.52 0.28 -1.38
173 2.60 0.59 -0.44 1.83 0.34 -0.36
174 2.79 0.50 0.36 2.19 0.31 -0.18
177 2.02 0.61 -0.38 2.21 0.30 -0.35
178 3.69 0.68 0.06 0.83 0.52 0.05
179 1.33 1.17 -0.08 0.64 0.53 -0.43
180 2.26 0.75 -0.26 1.36 0.40 -0.74
181 2.78 0.70 0.31 1.22 0.43 1.12
182 2.02 0.92 -0.17 0.94 0.47 0.79
184 2.84 0.54 1.27 1.53 0.30 1.00
185 3.38 0.42 0.01 1.85 0.28 0.03
186 3.83 0.30 0.76 2.66 0.22 0.31
190 4.27 0.21 -0.82 3.86 0.18 -1.72
191 3.50 0.30 0.64 2.84 0.20 -0.34
193 4.85 0.19 0.98 4.22 0.18 0.98
194 3.61 0.32 1.11 2.50 0.23 -0.48
195 3.29 0.26 0.61 3.47 0.18 1.19
196 3.52 0.39 0.26 1.95 0.27 -0.70
199 5.02 0.19 0.82 4.35 0.18 -0.26
201 3.22 0.44 0.45 3.78 0.23 -0.60
203 4.61 0.29 -0.16 4.23 0.23 -0.29
204 2.86 0.65 0.44 2.91 0.30 0.59
207 4.58 0.50 -0.03 2.38 0.37 -0.21
208 4.20 0.35 0.49 3.78 0.24 -0.41
209 2.59 0.55 0.84 3.77 0.23 1.23
210 4.50 0.30 0.06 4.19 0.23 -0.23
211 3.38 0.69 -0.19 2.26 0.37 -0.19
213 2.92 1.13 -0.09 1.47 0.52 -0.30
215 3.54 0.50 0.14 3.05 0.29 -1.40
216 3.24 0.83 -0.14 1.93 0.43 -0.21
217 3.29 0.44 0.01 3.67 0.24 0.03
218 3.60 0.50 1.11 2.97 0.30 0.02
220 2.69 0.64 -0.22 3.14 0.27 -0.23
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

221 2.94 0.56 0.30 3.24 0.27 -0.47
222 4.41 0.32 -0.90 3.97 0.24 -1.08
223 4.71 0.24 -1.39 5.26 0.21 0.72
225 6.28 0.21 -0.34 7.24 0.35 1.96
226 6.10 0.24 0.43 5.37 0.25 0.62

Table A3 
Language Comprehension area: number of items per booklet  
before and after analysis

Booklet Number of items before analysis Number of items after analysis
1 16 14
2 22 16
3 21 17
4 8 7
5 7 7

Table A4 
Results analysis for the Language Comprehension area

Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

1 -9.33 1.11 -0.13 -7.66 0.41 0.18
2 -8.01 0.92 -0.16 -8.48 0.51 0.73
3 -8.73 1.16 -0.11 -8.53 0.51 1.79
5 -8.99 1.14 -0.12 -8.18 0.47 -0.54
6 -7.31 0.63 -0.40 -7.44 0.40 -1.56

27 -4.96 0.38 2.46 -5.58 0.34 3.20
28 -2.26 0.35 -0.14 -2.83 0.40 -0.09
29 -3.01 0.36 -1.34 -4.29 0.36 0.27

Continuation of table A2 (Results analysis for the Cognitive area)
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

31 -3.68 0.39 -0.96 -5.55 0.37 -0.61
36 -4.30 0.36 -0.21 -4.99 0.33 1.60
43 0.14 0.35 -0.34 -2.28 0.35 0.70
46 -2.48 0.29 -2.32 -2.34 0.26 -1.63
50 -0.17 0.29 -0.42 -0.99 0.29 1.66
51 -1.21 0.27 0.18 -1.15 0.26 -0.86
52 0.48 0.35 0.90 -0.94 0.32 0.53
58 -1.65 0.39 0.91 -1.56 0.30 0.38
60 0.67 0.31 -1.46 0.06 0.28 -2.32
65 0.93 0.29 -1.36 0.53 0.28 0.00
70 0.32 0.41 1.25 -1.79 0.37 1.57
71 1.20 0.26 1.09 0.90 0.23 0.20
79 0.75 0.38 -1.12 -1.41 0.34 -0.07
81 1.25 0.26 0.15 0.99 0.23 0.96
83 0.59 0.26 -0.52 0.99 0.22 0.83
84 1.67 0.25 0.61 1.44 0.23 1.96
86 1.47 0.23 -0.31 1.93 0.22 -2.41
88 2.50 0.22 0.50 2.75 0.23 -0.38
89 1.27 0.43 2.00 2.73 0.28 0.66
99 1.58 0.45 0.67 2.00 0.31 -1.54

100 1.06 0.55 0.75 1.47 0.34 0.13
101 0.93 0.60 -0.59 1.21 0.35 -1.48
107 2.44 0.36 0.32 2.86 0.30 -1.51
109 2.72 0.38 1.28 2.31 0.32 0.02
110 1.28 0.64 1.29 0.68 0.41 0.70
113 1.63 0.45 -0.25 1.92 0.32 -0.80
142 3.28 0.34 -0.42 2.49 0.28 0.32
144 3.93 0.28 1.23 3.67 0.27 0.60
150 2.44 0.82 -0.30 3.85 0.37 -0.29
155 3.02 0.72 -0.38 3.70 0.39 -0.45
159 2.97 1.22 -0.14 1.86 0.64 1.38
177 4.14 0.51 -0.94 3.69 0.34 -2.44
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

179 4.25 0.36 1.93 5.58 0.31 -0.18
181 3.88 0.69 1.21 5.15 0.38 -1.34
183 5.02 0.78 1.78 3.67 0.49 -0.41
186 5.03 1.28 2.10 2.29 0.77 -0.57
188 5.57 0.58 0.62 4.25 0.44 -0.40
196 4.68 0.74 0.27 4.06 0.45 1.71

Table A5 
Language Production area: number of items per booklet before and after analysis

Booklet Number of items before analysis Number of items after analysis
1 26 17
2 29 16
3 53 35
4 44 36
5 20 15

Table A6 
Results analysis for the Language Production area

Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

7 -7.81 0.38 0.53 -8.37 0.28 0.87
8 -9.60 0.69 -0.07 -9.31 0.33 -0.30
9 -8.46 0.46 1.09 -8.82 0.30 -1.17

10 -7.17 0.26 0.75 -6.55 0.23 2.05
11 -5.49 0.32 -0.96 -7.61 0.31 -1.32
12 -8.13 0.58 -0.15 -9.81 0.41 -0.23
13 -6.41 0.30 0.65 -7.58 0.27 0.14
14 -5.42 0.32 0.44 -7.55 0.31 0.89
15 -5.42 0.28 -0.64 -6.95 0.30 -1.25

Continuation of table A4 (Results analysis for the Language Comprehension area)
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

17 -7.76 0.44 -0.39 -8.98 0.32 -0.34
18 -6.34 0.28 0.15 -7.24 0.26 1.21
19 -8.06 0.81 -0.07 -10.86 0.60 -0.47
25 -6.67 0.30 -0.54 -7.64 0.26 -1.03
33 -3.49 0.27 -0.34 -4.30 0.27 0.43
41 -2.64 0.25 0.69 -2.66 0.26 1.63
44 -1.87 0.29 0.19 -3.12 0.30 0.08
45 -3.80 0.30 1.36 -5.70 0.31 0.81
53 -1.27 0.30 -1.75 -1.86 0.27 -2.01
54 1.15 0.32 -0.26 -0.60 0.35 0.34
55 -1.19 0.26 -0.68 -0.76 0.25 -1.05
56 -0.96 0.30 1.36 -1.83 0.28 -0.11
57 0.07 0.26 1.12 -0.12 0.29 1.04
62 -2.07 0.31 -0.58 -2.55 0.28 -0.42
67 -0.48 0.26 -1.41 -0.48 0.27 -0.29
68 -0.49 0.29 -1.00 -1.44 0.28 -1.08
69 0.48 0.34 0.78 -1.66 0.34 0.55
77 -0.70 0.28 -0.35 -1.52 0.25 0.24
78 -0.22 0.25 -1.01 -0.51 0.24 -1.61
82 0.72 0.22 1.03 1.20 0.23 0.51
90 0.77 0.50 -0.16 0.73 0.34 -0.76
91 0.78 0.47 -0.22 1.10 0.32 -1.88
92 0.42 0.50 -0.15 1.00 0.32 -1.60
93 1.17 0.48 -0.22 0.72 0.35 -0.81
94 0.99 0.57 -0.10 -0.05 0.43 -1.03
95 0.69 0.81 -0.03 -1.34 0.62 -0.35
97 1.32 0.58 -0.12 -0.17 0.45 0.34
98 1.48 0.66 0.97 -0.72 0.54 0.31

102 -0.18 0.58 -0.07 0.61 0.34 -0.11
105 0.60 0.48 0.30 1.05 0.32 -0.62
108 1.51 0.74 -0.07 -1.11 0.61 0.05
114 2.60 0.35 0.46 2.08 0.30 -0.35
115 1.44 0.41 -0.50 1.44 0.31 -0.38
117 1.95 0.34 -0.42 2.43 0.27 -1.13
118 3.70 0.29 0.07 3.54 0.31 1.45



Chapter 8 

172

Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

119 1.88 0.41 1.33 1.39 0.32 0.37
121 1.60 0.41 0.27 1.39 0.31 0.09
122 0.37 0.53 0.41 0.61 0.35 0.24
123 2.45 0.45 -0.83 0.89 0.38 -0.91
125 -0.61 0.87 -0.02 -0.90 0.50 1.51
126 3.68 0.25 -0.37 2.89 0.22 0.29
127 1.86 0.38 0.53 1.34 0.26 1.09
128 2.63 0.31 -0.05 2.08 0.23 -0.61
129 3.09 0.27 0.47 2.61 0.21 -0.47
130 2.06 0.28 0.14 2.91 0.19 0.60
131 2.70 0.49 -0.14 0.14 0.40 -0.15
133 2.46 0.33 0.79 1.82 0.24 -0.24
135 0.32 0.52 -0.03 0.62 0.30 0.52
138 1.57 0.35 0.82 1.87 0.23 0.37
139 1.42 0.42 -0.10 0.97 0.29 -1.17
140 2.56 0.38 0.06 1.10 0.30 -0.02
145 2.53 0.32 0.67 1.98 0.23 -0.22
148 -3.47 164.26 0.08 0.96 0.53 0.44
149 2.98 0.54 0.74 2.47 0.32 0.31
151 3.00 0.46 0.93 3.05 0.28 1.20
152 2.68 0.57 0.30 2.54 0.31 0.58
153 2.54 0.63 0.42 2.31 0.33 -0.03
154 3.77 0.64 -0.27 1.47 0.47 -0.26
156 2.74 0.57 0.31 2.44 0.32 0.78
157 1.07 1.10 -0.06 1.95 0.37 -1.46
158 3.66 0.31 -1.12 4.33 0.24 0.13
160 4.20 0.31 -0.09 3.87 0.26 -1.30
161 1.32 0.78 -0.13 2.87 0.28 0.28
163 3.66 0.57 0.17 1.87 0.40 0.48
164 3.34 0.58 0.78 1.99 0.38 -0.41
165 2.00 1.20 -0.05 0.71 0.60 -0.65
166 2.62 0.64 -0.20 2.19 0.35 -1.38

Continuation of table A6 (Results analysis for the Language Production area)
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

167 3.14 0.52 -0.20 1.81 0.31 -0.33
169 2.58 0.52 -0.18 2.26 0.26 -0.72
170 2.14 0.44 -0.27 3.24 0.19 -1.79
171 3.33 0.30 -0.12 3.51 0.19 1.32
172 3.04 0.31 0.68 3.60 0.18 0.76
173 1.22 0.64 -0.13 3.03 0.20 -1.24
175 1.00 0.78 0.71 2.58 0.23 -0.77
178 3.34 0.29 0.11 3.62 0.18 1.64
180 3.71 0.20 -0.40 5.46 0.16 1.49
182 2.35 0.87 -0.10 2.60 0.35 0.53
185 4.11 0.51 0.11 2.76 0.35 -0.38
190 1.99 1.24 1.18 1.77 0.47 0.19
191 1.09 1.11 -0.07 3.22 0.28 -0.63
192 2.48 0.69 -0.16 3.20 0.29 0.50
194 3.81 0.33 0.62 4.82 0.23 -0.01

Table A7 
Self-Help area: number of items per booklet before and after analysis

Booklet Number of items before analysis Number of items after analysis
1 19 13
2 22 12
3 34 20
4 27 13
5 29 21
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Table A8 
Results analysis for the Self-Help area

Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

6 -5.80 0.85 -0.88 -10.05 0.78 -0.34
7 -9.63 0.84 -0.12 -9.93 0.61 -1.00
8 -5.00 1.10 -0.95 -10.72 1.05 -0.08
9 -6.11 0.38 1.69 -4.93 0.33 -0.77

10 -7.05 0.58 0.21 -8.45 0.47 0.60
11 -6.24 0.59 -0.68 -8.55 0.51 -0.51
12 -4.11 0.49 1.76 -6.69 0.47 0.41
13 -4.04 0.55 -1.15 -7.29 0.53 -0.09
14 -3.24 0.39 -0.28 -4.43 0.43 2.29
15 -4.64 0.39 1.36 -5.58 0.31 1.94
17 -3.18 0.32 -0.07 -4.37 0.28 -0.47
19 -2.32 0.28 0.78 -3.22 0.26 0.92
20 -1.57 0.26 -2.00 -2.38 0.26 -1.57
22 -1.35 0.29 -0.86 -2.35 0.27 0.23
23 -1.86 0.35 1.84 -3.55 0.31 0.32
27 -1.55 0.29 0.64 -2.25 0.27 0.02
30 1.42 0.22 -0.80 0.98 0.25 0.30
31 -1.75 0.26 0.37 -1.75 0.21 -0.41
32 -0.92 0.29 0.30 -2.32 0.25 -0.49
34 -1.28 0.25 0.10 -1.51 0.21 0.69
36 -0.77 0.25 -0.36 -1.26 0.22 -0.33
37 -0.40 0.53 2.12 -1.17 0.35 1.53
38 0.83 0.30 -0.50 0.85 0.26 1.63
40 -0.26 0.42 -1.07 -0.42 0.29 -0.33
41 1.73 0.29 0.28 0.98 0.29 -1.73
44 2.01 0.30 -0.50 0.89 0.30 -1.26
45 0.23 0.36 0.46 -0.10 0.28 2.59
47 3.52 0.34 -0.87 1.73 0.39 -1.57
48 -1.14 0.67 -0.45 -1.26 0.35 -0.14
49 0.80 0.88 -0.48 -3.11 0.73 -0.95
51 3.07 0.31 -1.68 1.82 0.36 -0.42
52 0.56 0.35 1.47 -0.56 0.26 1.61
55 1.63 0.22 0.52 1.55 0.20 0.79
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

56 1.26 0.24 -1.32 1.10 0.21 -0.29
57 0.59 0.26 -0.73 0.79 0.20 1.40
59 1.36 0.21 -2.54 1.95 0.20 -1.09
63 1.11 0.35 0.55 2.27 0.26 -0.35
64 2.26 0.28 -1.31 3.04 0.28 -1.26
65 2.38 0.49 2.76 0.02 0.42 1.50
71 2.19 0.29 -0.21 1.94 0.23 -1.10
72 2.89 0.26 -0.25 2.36 0.22 -1.47
73 2.06 0.60 -0.35 -0.85 0.47 -1.14
76 1.91 0.28 -0.34 2.36 0.21 -1.28
77 2.64 0.23 -1.73 3.32 0.20 -2.24
79 2.78 0.43 1.71 2.90 0.27 0.71
80 1.11 0.87 -0.40 2.03 0.32 -1.79
81 2.04 0.56 0.43 2.55 0.29 0.07
83 3.24 0.31 -0.29 3.98 0.24 1.36
84 2.73 0.37 1.82 3.62 0.25 -1.24
85 3.51 0.35 1.09 3.23 0.27 -0.45
86 3.61 0.33 0.30 3.44 0.26 0.24
88 3.75 0.32 1.28 3.43 0.26 1.62
89 1.27 0.69 -0.59 2.69 0.28 -1.76
90 2.08 0.41 -0.82 3.93 0.24 0.92
91 4.44 0.32 0.18 3.21 0.28 0.12
92 5.24 0.27 -0.37 4.44 0.29 -0.42
94 5.71 0.27 1.76 5.12 0.32 1.27
95 6.81 0.31 -1.50 5.98 0.47 0.73
96 6.16 0.30 2.29 4.60 0.34 1.23
97 4.52 0.26 0.80 4.76 0.26 1.40
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Table A9 
Motor area: number of items per booklet before and after analysis

Booklet Number of items before analysis Number of items after analysis
1 54 47
2 64 55
3 56 47
4 63 52
5 59 42
6 42 33
7 25 18
8 24 18

Table A10 
Results analysis for the Motor area

Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

1 -6.05 0.49 1.97 -8.13 0.54 2.08
2 -6.59 0.80 1.04 -9.51 0.77 1.46
4 -7.09 1.24 -0.18 -10.35 1.04 1.19
5 -8.33 0.51 -0.37 -7.95 0.44 -0.47
6 -8.69 0.43 -0.42 -7.38 0.39 1.47
7 -8.94 0.55 -0.22 -8.18 0.46 -0.48
8 -6.40 0.64 1.14 -8.97 0.65 1.14
9 -6.45 0.35 0.77 -6.88 0.44 0.65

12 -8.16 0.78 -0.19 -9.18 0.65 0.24
14 -6.48 0.39 0.47 -7.30 0.46 -0.98
15 -5.91 1.08 -0.41 -10.24 1.05 -0.71
16 -5.95 0.33 1.46 -5.95 0.48 1.26
17 -7.09 1.24 -0.18 -10.35 1.04 -0.54
18 -5.54 0.35 1.64 -5.88 0.51 1.10
19 -5.91 1.08 0.32 -10.24 1.05 -0.05
20 -7.42 0.70 -0.32 -9.12 0.65 -0.55
21 -6.48 0.32 1.41 -6.32 0.44 1.01
22 -5.81 0.39 1.54 -7.11 0.49 0.97
23 -5.62 0.37 0.30 -6.63 0.50 1.37
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

24 -7.68 0.37 0.33 -7.22 0.41 -0.71
25 -6.84 0.47 -0.94 -8.11 0.50 -0.19
26 -6.34 0.34 0.05 -6.60 0.45 -0.29
27 -6.67 0.57 -0.73 -8.64 0.58 0.24
28 -7.01 0.29 -0.14 -5.02 0.47 0.65
29 -6.26 0.40 -1.32 -7.41 0.47 -1.38
30 -6.07 0.32 -0.11 -5.62 0.48 0.38
31 -6.18 0.36 -0.85 -6.90 0.46 -0.19
32 -5.33 0.36 -0.79 -5.85 0.53 -0.06
33 -4.52 0.48 -1.09 -6.71 0.61 -1.55
34 -7.69 0.62 -0.33 -8.80 0.58 0.88
37 -4.88 0.37 0.35 -6.20 0.45 -0.08
38 -3.94 0.44 0.10 -6.12 0.51 -0.87
39 -5.62 0.30 0.99 -5.53 0.38 0.87
40 -4.58 0.37 0.49 -5.88 0.45 -0.58
41 -2.90 0.61 -1.44 -6.55 0.65 -1.25
42 -6.26 0.34 0.04 -6.77 0.41 0.95
43 -4.88 0.37 0.35 -6.20 0.45 0.45
44 -5.20 0.39 -0.47 -6.82 0.47 -0.63
45 -3.98 0.42 -0.35 -5.82 0.48 -0.11
46 -4.81 0.37 0.19 -6.12 0.45 -2.07
47 -3.81 0.53 -0.90 -6.91 0.59 -0.73
48 -4.30 0.41 -0.59 -6.16 0.49 -1.77
49 -4.78 0.39 -0.44 -6.38 0.47 -0.71
50 -3.70 0.48 -0.18 -6.27 0.54 -0.78
52 -2.70 0.50 -0.55 -5.39 0.51 -1.54
53 -3.82 0.38 -1.13 -4.89 0.40 -1.10
54 -3.38 0.35 0.02 -3.84 0.35 0.50
55 -3.94 0.95 -0.26 -5.60 0.61 -0.50
56 -2.30 0.51 0.19 -4.25 0.46 -0.65
57 -2.16 0.42 -1.04 -3.38 0.41 0.13
58 -2.30 0.51 0.19 -4.25 0.46 -0.65
59 -3.12 0.79 0.85 -5.50 0.61 1.44
60 -4.98 1.15 0.99 -5.34 0.54 1.14
61 -2.76 0.42 -0.34 -3.37 0.37 -1.93



Chapter 8 

178

Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

62 -0.70 0.55 -1.09 -3.74 0.56 -1.37
67 -3.77 0.67 2.11 -4.70 0.45 0.82
68 -2.78 0.55 -0.31 -4.45 0.45 -0.85
69 -1.67 0.39 -0.96 -2.55 0.43 -0.34
70 -1.40 0.38 -0.10 -2.02 0.47 0.02
71 -0.79 0.41 -1.07 -1.10 0.64 0.15
72 -2.05 0.44 0.48 -3.55 0.42 2.12
73 -1.46 0.44 0.80 -3.28 0.46 -0.46
75 -1.20 0.39 -0.76 -1.98 0.49 -0.74
76 -3.03 0.39 -0.04 -2.86 0.35 -0.77
77 -2.16 0.47 1.65 -3.90 0.44 0.62
78 -1.33 0.51 0.97 -3.93 0.50 0.47
79 -1.88 0.38 1.35 -2.55 0.41 1.18
80 -4.08 0.74 1.28 -4.79 0.45 0.27
81 -10.10 204.73 0.07 -5.76 0.61 -0.33
82 -1.43 0.42 1.23 -3.20 0.42 1.77
83 0.69 0.55 -1.25 -2.24 0.57 -1.29
84 1.05 0.56 -1.30 -1.84 0.56 -1.57
85 0.26 0.47 -1.39 -1.79 0.49 -1.46
86 0.13 0.40 -0.92 -0.72 0.41 -1.22
87 0.58 0.45 -0.77 -1.09 0.46 -1.46
88 0.26 0.47 -1.39 -1.79 0.49 -1.46
89 0.45 0.55 1.79 -2.54 0.57 0.48
90 0.11 0.50 0.62 -2.44 0.52 0.34
91 0.04 0.50 -0.21 -2.54 0.52 0.30
92 0.40 0.45 0.04 -1.27 0.46 -1.20
93 1.33 0.74 -1.11 -3.07 0.76 -1.09
94 1.12 0.63 -1.17 -2.39 0.64 -1.28
95 0.47 0.42 -0.98 -0.62 0.42 0.52
96 0.96 0.56 -0.44 -1.93 0.57 -0.75
97 -0.08 0.54 -1.38 -3.27 0.56 -0.87
99 -0.07 1.44 1.04 -2.99 1.03 0.44

100 1.09 0.44 0.13 0.67 0.41 0.45

Continuation of table A10 (Results analysis for the Motor area)
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

101 -6.31 470.01 0.04 -3.08 1.03 0.74
102 -1.37 1.15 -0.12 -1.46 0.55 -0.56
103 1.19 1.18 -0.27 -2.84 1.02 0.12
104 0.71 1.25 -0.18 -2.91 1.03 -0.48
105 -0.07 1.44 -0.10 -2.99 1.03 -0.43
106 1.41 0.49 0.86 0.13 0.45 0.71
107 1.06 0.48 0.43 0.18 0.43 -0.49
108 -0.34 0.95 -0.20 -1.72 0.62 0.22
109 1.40 0.70 -1.02 -1.32 0.62 -2.00
110 1.85 0.67 -0.08 -1.13 0.62 -0.73
111 1.22 0.71 -0.26 -1.38 0.62 -1.23
112 1.40 0.70 -1.02 -1.32 0.62 -1.46
113 0.40 0.52 -0.65 0.08 0.41 -1.39
114 0.23 0.74 0.25 -1.24 0.55 0.11
116 0.23 0.74 0.92 -1.24 0.55 0.11
117 3.18 0.76 0.27 -2.12 0.72 -0.01
119 1.30 0.50 0.96 -0.98 0.40 1.03
123 1.04 0.42 0.42 -0.29 0.32 0.46
124 1.22 0.33 0.51 0.66 0.26 0.19
125 2.23 0.29 -0.64 1.15 0.26 -0.79
126 2.29 0.41 1.30 -0.28 0.36 0.76
127 0.35 0.54 0.35 -0.85 0.36 0.00
128 2.01 0.40 -0.46 -0.23 0.35 -1.93
129 3.29 0.49 0.63 -0.73 0.47 0.34
130 3.35 0.35 -1.45 0.67 0.33 -2.28
131 0.25 0.53 0.82 -0.72 0.35 1.60
135 1.84 0.38 0.17 -0.01 0.32 0.20
136 2.39 0.54 -0.51 0.02 0.44 -1.14
137 4.85 1.04 1.33 -1.66 1.01 1.10
138 2.14 0.66 -0.27 -0.57 0.52 -0.92
139 0.14 0.88 1.61 -0.32 0.44 0.85
140 3.52 0.52 -0.29 0.13 0.47 -0.65
141 3.48 0.48 -0.59 0.39 0.43 -0.86
142 2.88 0.47 0.15 0.39 0.41 -0.56
143 2.60 0.70 0.66 -0.84 0.60 0.05
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

144 1.28 0.87 -0.10 -1.04 0.60 0.44
145 3.11 0.53 -0.49 -0.02 0.47 -1.08
146 4.00 0.55 -1.57 0.00 0.52 -1.03
147 3.21 0.43 -0.27 0.72 0.38 -1.03
148 1.63 0.46 -0.07 0.81 0.33 -0.75
149 2.42 0.31 1.60 2.28 0.26 0.75
150 2.33 0.38 0.27 1.26 0.31 -0.02
151 2.66 0.46 0.24 0.51 0.38 0.76
152 3.56 0.29 1.05 2.60 0.29 1.72
153 4.01 0.63 -1.00 -0.43 0.60 -1.26
154 3.79 0.47 -0.29 0.54 0.44 -0.72
155 4.22 0.63 -1.03 -0.34 0.60 -1.70
156 5.18 0.74 -0.60 -0.48 0.72 -0.80
157 4.46 0.38 -0.35 1.77 0.38 1.62
158 4.47 0.49 -0.94 0.63 0.47 -0.27
159 3.71 0.33 0.86 2.04 0.32 -0.75
160 3.38 0.35 0.33 1.20 0.30 -0.13
161 3.49 0.32 0.87 1.57 0.28 0.68
162 3.46 0.29 1.01 2.01 0.25 0.58
163 3.84 0.35 0.17 1.27 0.31 0.47
164 3.68 0.32 -0.01 1.55 0.29 -1.48
165 3.73 0.37 0.89 1.09 0.33 0.37
167 4.70 0.31 0.79 2.01 0.30 -0.23
168 4.10 0.46 -0.76 0.33 0.43 -0.81
169 4.67 0.62 -0.58 -0.45 0.59 -0.73
170 4.39 0.55 -0.29 -0.15 0.51 -0.59
171 4.12 0.23 -0.06 3.34 0.22 -0.71
172 4.76 0.24 0.42 3.43 0.25 1.24
173 2.50 0.54 1.04 -0.15 0.43 0.15
175 4.91 0.23 -0.90 3.65 0.26 0.90
177 2.76 0.38 1.05 0.98 0.30 1.41
178 4.17 0.28 0.37 2.32 0.26 0.83
181 5.89 0.77 0.20 1.09 0.72 -0.38

Continuation of table A10 (Results analysis for the Motor area)
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

182 5.13 1.16 0.06 0.15 1.01 -0.31
184 4.33 0.77 0.45 1.31 0.60 -0.05
186 3.32 1.23 -0.34 0.81 0.72 -0.32
188 5.11 0.45 -0.46 2.65 0.42 -0.62
190 5.70 0.35 -2.67 4.40 0.41 -0.25
191 4.01 1.42 -0.34 0.10 1.01 0.12
196 4.63 0.41 0.34 3.03 0.36 1.12
197 4.01 1.42 0.82 0.10 1.01 0.12
198 3.32 1.23 -0.34 0.81 0.72 -1.04
200 3.35 0.46 -0.37 3.29 0.31 0.59
201 4.01 1.42 -0.34 0.10 1.01 -0.74
202 4.77 0.32 -0.54 2.61 0.26 -0.27
203 2.72 0.64 -0.36 2.03 0.29 -1.53
204 2.90 0.38 0.76 3.29 0.20 0.33
205 3.49 0.39 0.70 2.66 0.24 0.21
206 3.53 0.26 0.02 4.08 0.18 0.17
207 5.26 0.23 -0.65 3.91 0.22 -0.76
208 4.93 0.25 0.55 3.35 0.23 1.78
210 4.45 0.37 1.30 2.27 0.29 1.19
212 4.16 0.39 0.76 2.22 0.28 1.04
214 2.82 0.43 0.21 3.02 0.21 -0.96
215 5.47 0.25 -0.68 3.45 0.24 0.40
216 5.40 0.24 -0.35 3.65 0.23 0.49
217 5.51 0.21 -0.78 4.29 0.22 0.52
218 4.28 0.23 0.34 4.05 0.19 1.77
219 5.74 0.29 0.48 4.13 0.28 0.00
220 5.67 0.28 -0.13 4.31 0.27 -0.35
221 4.95 0.63 0.41 1.55 0.51 0.02
222 6.15 1.08 0.54 0.11 1.01 0.76
223 3.62 1.23 -0.14 0.72 0.72 -0.64
224 4.35 0.45 0.46 2.72 0.33 0.81
225 4.56 0.33 -0.22 3.57 0.27 0.18
226 5.06 0.27 -0.98 4.32 0.25 -0.02
227 5.93 0.27 -1.09 4.57 0.28 1.20
228 4.63 0.32 -1.10 3.68 0.26 -0.62
230 5.34 0.26 -0.97 4.54 0.25 -0.32
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Item 
number

β1 values Standard 
error β1 

M value 
β1 

β2 values Standard 
error β2 

M value 
β2 

231 6.25 0.26 -1.02 5.11 0.29 0.50
233 5.10 0.40 -0.32 2.76 0.34 -0.19
235 5.23 0.37 -0.70 2.57 0.31 -0.18
239 5.09 0.45 -0.42 2.02 0.37 -0.39
240 4.80 0.32 0.05 3.17 0.25 -0.97
241 4.95 0.26 0.64 3.77 0.21 1.73
242 5.80 0.20 -0.82 5.04 0.19 0.69
243 5.86 0.38 -0.51 4.52 0.30 -0.93
244 5.81 0.51 0.31 3.53 0.40 0.36
245 5.06 0.68 -0.21 2.97 0.47 1.51
246 4.41 1.51 -0.04 1.07 1.02 -0.33
247 5.14 0.62 -0.26 3.21 0.43 -0.11
249 5.53 0.33 0.85 5.29 0.25 0.33
250 3.77 1.33 1.18 1.80 0.73 0.20
252 5.65 0.42 0.36 4.23 0.32 -0.14
253 5.79 0.27 0.27 4.95 0.20 0.44
254 5.48 0.23 0.15 6.05 0.16 -1.80
255 6.37 0.19 -0.66 6.56 0.17 -0.25
256 4.78 0.46 0.23 3.79 0.27 0.30
258 5.33 0.30 0.50 4.89 0.20 1.44
259 5.89 0.51 0.13 4.49 0.34 0.61
260 6.07 0.29 1.30 6.54 0.22 1.50
261 5.11 0.35 -0.08 6.68 0.20 0.30
262 5.87 0.31 0.69 6.47 0.21 -1.57
263 6.28 0.27 -0.71 6.78 0.21 -1.37
264 4.51 0.74 1.33 4.48 0.33 0.87
267 5.55 0.36 1.50 6.01 0.23 1.15
268 6.34 0.25 -0.25 7.17 0.21 -0.34
269 5.96 0.29 0.41 6.60 0.21 -0.54
270 5.30 0.43 -0.46 5.55 0.25 -1.49
271 7.66 0.25 -1.04 6.88 0.25 -0.16
275 6.08 0.37 0.66 5.49 0.26 -0.15
276 7.04 0.22 1.22 7.70 0.23 0.09

Continuation of table A10 (Results analysis for the Motor area)
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APPENDIX B 

Overview of referral

Non-participating organizations Way of contact a

Bureau Jeugdzorg  
[Youth Care Agency] Groningen

Active approach

GGD [Joint Health Service] 
Friesland

Via magazine 
(Balans Belang)

GGZ [Mental Healthcare] 
Friesland

Active approach

Humanitas Via (VGN) 
website

Jeugdbescherming  
[Youth Protection] Groningen

Active approach

Jeugdhulp [Youth Services] 
Friesland

Active approach

Martini Hospital Groningen, 
specialist for children with  
Down Syndrome

Active approach

MEE Friesland Active approach
NOVO Via (VGN) 

website
RIBW [Regional Sheltered  
Housing Institution] Drenthe

Via local newspa-
per (Gezinsbode)

University Medical Center  
Groningen, Neonatology

Active approach, 
via colleague

Wilhelmina Hospital Assen,  
pediatric Down Syndrome 
specialist 

Active approach



Chapter 8 

184

Participating organizations Way of contacta Number 
of families 

PPNb

Number of 
families  
PPN-R b

Accare Active approach
Bladergroenschoolc Active approach, 

via a colleague
Bureau Jeugdzorg [Youth Care 
Agency] Drenthe

Active approach

Centra Jeugd en Gezin [Youth and 
Family Centers], Emmen 

Active approach

Centra Jeugd en Gezin [Youth and 
Family Centers], Groningen

Active approach 

Colleague University of 
Groningen

Member of 
research team

3

Consultatiebureau [Early child-
hood healthcare center] physician 

Via folder about 
the project

1

Icare Drenthe Active approach
Infant team, Icare Drenthe Active approach
JGZ [Youth Healthcare] Gronin-
gen, LPH team

Active approach 2

Kinderkliniek [Children’s Clinic] 
Almere

Active approach, 
via a colleague

3

Lage Kamp, Groningen Active approach
Medical Day Care Center Active approach, 

via a colleague
1

Medisch Centrum Leeuwarden Active approach 3
MEE Drenthe Active approach 4 1
MEE Groningen Active approach 2
Stichting Down Syndroom [Down 
Syndrome Foundation]d

Active approach 5 10

Talant Heerenveen Active approach

Continuation Overview of referral
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Participating organizations Way of contacta Number 
of families 

PPNb

Number of 
families  
PPN-Rb

Toevluchtsoord [shelter] 
Groningen

Active approach

Thuiszorg [home care] Friese Land Active approach
Thuiszorg [home care] Friese 
Wouden

Active approach 1

University Medical Center Gron-
ingen, Child Neurologye

Active approach, 
via a colleague

University Medical Center Gron-
ingen, CSK team

Active approach 3

University Medical Center  
Groningen, Developmental  
problems diagnostics teame

Active approach, 
via a colleague

1

University Medical Center  
Groningen, Pediatric 
Rehabilitation

Active approach, 
via a colleague

2

VTO team Drenthe Active approach
VTO team Friesland Active approach 3
Yorneo Active approach, 

via a colleague

Note.   a   Besides organizations that were actively approached, some organizations requested 
information after they had read an announcement about the research project in local news-
papers (Dagblad van het Noorden, Friesch Dagblad, Gezinsbode), a parent’s magazine 
(Balans Belang), or on a website (Vereniging Gehandicaptenzorg Nederland [Dutch As-
sociation for Care and Support for People with a Handicap]).  b   Three families enrolled in 
the intervention using the PPN and PPN-R; these families are not included in this table.  
c    Bladergroenschool did not actively refer families to the research project but placed infor-
mation about the research project in an information letter for parents. d   Down Syndrome 
Foundation did not refer individual families but repeatedly placed information about the 
research project in their magazine, put information on their website, and told parents about 
the possibility of joining the project.  e   UMCG Neurology & the UMCG Developmental 
problems diagnostics team did not actively refer families to the research project but gave 
their permission to give information folders to parents who participated in another research 
project from the University of Groningen.
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Overview of variables to determine whether the PPN  
was carried out as intended

Family Intervention 
period 

Completion  
Activity Cards  

in days

Completion  
Activity Cards 
parents in days

Checklist scores  
before 

intervention 
Months Number < 4 4-5 6-7 < 4 4-5 6-7 + ~ −

1 6 0 4 24 0 0 0 0 3 1
2 6 0 2 13 1 0 0 0 7 4
3 7 0 3 14 0 2 2 0 8 0
5 9 21 0 1 19 0 0 0 0 6 1
6 6 19 2 7 17 2 1 2 0 7 0
7 9 27 2 9 8 5 5 7 0 3 0
8 7 24 0 18 34 0 3 1 0 9 3

10a 8 20 2 2 3 1 0 0 1 1 1
10b 8 20 2 2 3 0 0 0 0 2 1

12 5 1 10 18 0 0 0 0 6 0
13 7
14 6 0 0 17 0 0 0 0 2 4
15 7 18 2 11 5 0 0 0 0 6 0
16 7 18 0 0 0
17 6 15 2 0 3 0 3 10 0 0 0
18 6 20 0 2 26 3 2 7 1 2 1
19 6 23 2 4 13 0 1 4 0 3 3
20 8 24 2 13 16 0 0 0 0 10 0
22 6 24 0 5 26 0 0 0 0 6 1
25 6 23 0 9 25 1 0 2 0 5 0
26 7 0 7 36 2 0 0 0 6 0
28 7 20 1 5 3 2 2 6 0 1 0
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APPENDIX F

CBCL/1½-5 T-scores completed by parents before and  
after intervention using the PPN  

Table F1 
CBCL/1½-5 T-scores completed by fathers before and after intervention  
using the PPN  

Family Father before Father after
Internal External Total Internal External Total

1 55 57 41 55 62 57
3 47 48 43 37 39 28
5 53 58 57 43 47 33
7 47 54 50 47 50 35
8 73 67 74 62 59 44

10a 53 51 51 59 51 40
10b 49 51 49

12 45 43 41 45 43 32
13 55 46 38 56 51 41
14 71 70 70 62 62 43
15 53 50 50 53 46 31
16 55 56 35 47 50 32
17 45 50 47 51 50 32
18 51 43 48 62 57 45
19 71 44 45
20 49 57 32 45 52 36
22 70 62 46 67 58 46
25 51 44 37 45 42 34
28 70 74 74 61 60 60

Note. The children from Families 2 and 26 had a CA below 18 months the first time the 
CBCL/1½-5 was completed. There results were not analyzed. Data from Family 6 is miss-
ing, because for this child the CBCL/6-18 was completed. These three families are not 
included in the table. 
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Table F2 
CBCL/1½-5 T-scores completed by mothers before and after intervention  
using the PPN  

Family Mother before Mother after
Internal External Total Internal External Total

1 62 67 45 59 61 62
3 45 46 42 37 57 33
5 53 58 56 43 50 33
7 29 46 37 43 59 36
8 70 67 72 58 57 46

12 43 39 40 43 39 33
13 43 37 32 49 42 31
14 73 62 73 65 59 41
15 61 50 54 55 47 38
16 62 77 67 62 74 45
17 45 47 44 53 51 39
18 55 47 52 60 57 42
19 60 57 56 62 60 40
20 43 52 35 43 46 36
22 70 65 47 68 58 48
25 37 50 36 37 44 36
28 61 70 65 64 63 63

Note. The children from Families 2 and 26 had a CA below 18 months the first time the 
CBCL/1½-5 was completed. There results were not analyzed. Data from Family 6 is missing, 
because for this child the CBCL/6-18 was completed. The mother of Family 10 did not 
complete the CBCL/1½-5. These four families are not included in the table.
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APPENDIX G

NVOS scores for fathers and mothers, before and after intervention  
using the PPN

Family Fathers: Before Fathers: After Mothers: Before Mothers: After 
A B C A B C A B C A B C

1 3.86 3 11.44 4.86 3 11.48 6 4 12.56 6 4 11.82
2 3.86 3 10.37 4.57 3 12.21 4 3 12.48 4.2 3 11.5
3 4 2 9.92 4.14 3 9.14 4.71 3 10.01 5.15 3 11.75
5 5.27 5 12 5.43 5 11.21 5.28 5 10.82 6 5 10.95
6 6.99 5 16.4 5.28 4 14.55 5.43 5 12.65 4.43 3 10.8
7 3.28 15 2.43 2 10.8 5.43 4 14.87 7 6 14.37
8 5.71 12.11 5.43 3 11.5 5.66 6 12.77 5.29 3 11.29

10a 2.28 2 7.46 2.71 3 9.46
10b 2.29 2 9.95 3.72 3 10.49

12 3.72 3 10.62 4.57 5 10.27 4.71 3 9.92 4.71 3 10.68
13 2.14 3 6.4 3.71 5 6.82 2 1 5.91 2.14 1 5.4
14 4.56 5 11.98 3.71 2 7.41 3.99 5 14.14 3.99 2 7.9
15 3.5 2 2.71 2 5.64 2.28 2 2.84 2 6.43
16 4.71 4 11 4.57 5 9.22 6.6 5 12.09 5.57 3 12.72
17 4 6.8 5.43 2 7.51 3.4 1 5 5.14 2 6.67
18 3.7 5 10.9 4.6 6 11.07 5.57 11.08
19 4.85 7.26 4.29 2 11.53 2.85 4 11.78 4 3 16.08
20 3.27 3 10.56 2.43 3 8.64 3.44 5 7.65 2.43 5 6.68
22 4.29 1 12.77 5.57 3 13.41 3.72 4 10.23 6.86 3 12.82
25 4.29 2 8.91 4.29 2 11.1 4.28 2 10.33 4.14 2 10.29
26 2.71 3 8.06 3.14 2 10.16 2.72 3 8.85 2.86 2 10.15
28 4.6 4 8.70 2.72 3 7.2 5.4 4 8.20 3.86 3 7.74

Note. Empty cells indicate that parents did not complete all questions for these parts of 
the NVOS.
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APPENDIX H

Overview of the variables to determine if the PPN-R  
was carried out as intended

Family Intervention 
period 

Completion  
Activity Cards  

in days

Completion  
Activity Cards 
parents in days

Checklist-Revised 
scores before 
intervention 

Months Number < 4 4-5 6-7 < 4 4-5 6-7  +   ~   − 
32 8 23 0 9 13 0 0 0 1 5 0
33 9 25 0 1 40 0 0 0 0 9 0
34 8 25 0 0 27 0 0 0 0 8 0
35 7 20 9 6 5 0 0 0 0 8 0
37 8 21 0 13 14 0 0 0 0 6 0
39 6 0 1 9 1 1 3 0 3 0
41 8 18 3 3 3 0 3 6 0 3 0
42 6 20 0 14 34 0 0 0 1 30 13
43 8 24 1 1 19 0 0 0 0 8 2
44 6 17 7 14 6 0 0 1 0 6 0
45 6 19 0 4 20 0 0 0 0 5 0
46 9 21 2 0 5 0 0 1 0 4 0
47 6 17 1 4 13 0 0 0 0 8 1
49 6 19 2 6 13 0 0 1 0 7 4
50 5 16 0 7 15 0 0 0 0 12 2
51 5 16 0 7 9 0 0 0 0 12 4
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APPENDIX J

CBCL/1½-5 T-scores completed by parents before and after intervention  
using the PPN-R  

Table J1 
CBCL/1½-5 T-scores completed by fathers before and after intervention  
using the PPN-R 

Family Father before Father after
Internal External Total Internal External Total

37 61 55 55 51 52 51
39 60 73 62 55 57 57
41 51 66 63 62 60 61
42 51 42 45 41 37 36
43 55 59 53 53 46 50
44 43 42 45 53 43 48
45 43 47 44 47 48 48
46 55 52 53 53 42 50

Note. The children of Families 33, 34, 35, 47, 49, 50, and 51 had a CA below 18 months 
the first time the CBCL/1½-5 was completed. These results were not analyzed. The father 
of Family 32 left eight items in the pretest blank and did not complete the questionnaire 
in the posttest at all. These families were not included in the table.   
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Table J2 
CBCL/1½-5 T-scores completed by mothers before and after intervention  
using the PPN-R  

Family Mother before Mother after
Internal External Total Internal External Total

32 72 61 70 62 58 63
37 51 62 57 60 63 61
39 58 82 67 55 57 56
41 59 79 69 58 64 59
42 53 43 46 37 37 35
43 58 57 57 62 50 59
44 59 51 59 56 54 58
45 37 50 45 59 59 61
46 56 52 55 53 50 54

Note. The children of Families 33, 34, 35, 47, 49, 50, and 51 had a CA below 18 months the 
first time the CBCL/1½-5 was completed. These results were not analyzed, and the families 
were not included in the table. 
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APPENDIX K

NVOS scores for fathers and mothers, before and after intervention  
using the PPN-R

Family Fathers: Before Fathers: After Mothers: Before Mothers: After 
A B C A B C A B C A B C

32 4.71 3 11.04 5.57 3 10.82 6.15 5 10.28 6.43 3 12.43
33 3.14 2 6.43 5 12.7 5 5 12.84
34 2.72 3 7.26 3.28 4 7.64 3.14 3 7.5 4.29 4
35 3.72 1 9.03 2.57 2 8.85 2.86 1 6.92 4 3 9.9
37 5 3 9.29 5.28 1 12.49 5.14 3 13.34 5.28 2
39 7.29 6 11.42 6.14 3 8.77 7.14 5 10.5 6.57 3 8.26
41 5.67 6 8.61 5.71 3 8.49 6.78 6 10.09 7.29 4 9.3
42 3.86 2.57 1 2.43 2 1
43 2.29 1 6.39 2.72 3 7.18 4.29 6 5 4 10.96
44 5 3 8.71 5.57 3 10.78 6.28 5 10.73 6.14 3 9.68
45 3.15 3 9.38 4.71 3 8.96 4 3 9.38 4.57 3 10.44
46 3.14 3 8.65 3.86 3 7.93 4.71 5 13.01 3.88 3 7.93
47 3.57 1 9.39 3.86 4 9.82
49 3.86 4 9.98 3 3 11.29 3.71 5 10.51 3.43 11.48
50 2.5 1 11 3 1 10.2
51 2 3 8.21 2.57 1 8.6 2.54 3 11.16 3 2 11

Note. Empty cells indicate that parents did not complete all questions for these parts of the 
NVOS, except for the father of Family 47 who did not complete the NVOS in the right 
way. Therefore, his results were not analyzed.
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APPENDIX L

Duration of the intervention period in months and number of home visits 

Family Intervention period
Months of home visits Number of home visits

PPN
1 6
2 6
3 7
5 9 21
6 6 19
7 9 27
8 7 24

10a 8 20
10b 8 20

12 5
13 7
14 6
15 7 18
16 7 18
17 6 15
18 6 20
19 6 23
20 8 24
22 6 24
25 6 23
26 7
28 7 20
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Family Intervention period
Months of home visits Number of home visits

PPN-R
32 8 23
33 9 25
34 8 25
35 7 20
37 8 21
39 6
41 8 18
42 6 20
43 8 24
44 6 17
45 6 19
46 9 21
47 6 17
49 6 19
50 5 16
51 5 16

Duration of the intervention period in months and number of home visits 
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SUMMARY

Parents have implicit or explicit ideas about the development of their children and about 
how to raise them. However, sometimes the upbringing and development of their child 
does not correspond with these ideas, and parents need to adapt the upbringing of their 
child to the way their child is developing. If the adaptations cannot be accomplished 
by means of traditional knowledge or help from the social network, professional help 
is desirable. Help for families with children between the ages of 0 to 5 years is often 
categorized under the term “Early Childhood Intervention” (ECI). In international 
literature is stressed that ECI has to be family-centered. 

The Portage Program is an early childhood intervention program. This program is 
designed as a home-based intervention program for families with children from 0 to 6 
years of age with special educational needs. The aim of the program is to stimulate the 
development of the child, change the behavior of the child, and provide support for the 
parents. The Dutch version of the program is called the Portage Programma Nederland 
(PPN). Clinical demands for a revision and previous research results have led to a revision 
of the PPN: PPN-R. This research project focuses on this revision of the PPN and the 
effectiveness of the revised version as compared to the unrevised version. 

In Chapter 1 a theoretical framework for this research project is given. First of all, 
the terms “early childhood intervention” and “family centeredness” are clarified. In 
ECI there has been a shift from a child-centered to a family-centered focus. This shift is 
based upon new theoretical insights, changes in legislation, and the results of empirical 
research. These three points are clarified for the US and the Netherlands, and a link 
with intervention principles of the PPN is made. 

In Chapter 2 more information is provided about the Portage Program and the 
necessity for revision. Intervention using the PPN can be indicated if a child has a 
developmental delay, as well as in cases of problems in the transactions between parent 
and child (conduct problems), and in cases of problems with child-rearing skills of the 
parent. Parents have to recognize these problems by themselves. The intervention is 
at the home of the family. A general model serves to structure the intervention using 
the PPN. 
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Based on mixed results for intervention using the PPN and the shift from a child-
centered to a family-centered focus in intervention, the PPN was revised. The three major 
revisions envisaged for the PPN were (a) the revision of the focus of the program, (b) 
the revision of the manual with regard to aspects other than the revision of the focus, 
and (c) the revision of the Checklist and Cardfile. In the revision more emphasis in the 
manual was placed on a family-centered focus. In addition to changes in the manual, 
adult behaviors were added to the program. These behaviors are suggestions for parents 
about how to stimulate the development of their child after the home intervention has 
ended. A major change of the manual was the division of the manual into a theoretical 
part and a practical part in order to improve the readability. The Checklist of the program 
is used to assess a child’s existing repertoire of skills in six developmental areas: Infant 
Stimulation, and Social, Language, Self-Help, Cognitive, and Motor areas. The results 
of this assessment are used to guide the intervention. The Cardfile provides sugges-
tions about how to practice an item of the Checklist with the child. Previous research 
into the Portage Program has revealed a need to revise its Checklist with regard to the 
number and content of the items. Another reason to revise the Checklist was that the 
assumption that the items of the Checklist were in order of increasing difficulty had 
never been empirically validated. In the revision, the area of Infant Stimulation was 
removed, the age range was limited to the first five years of life instead of the first six, 
the number of items was extended, research was done into the order of the items, and 
a digital version was designed. 

Chapter 3 contains detailed information about the research into the order of the 
items of the Checklist. Home intervention is based on the skills overview that is yielded 
by completing the Checklist. If the items are not in order of increasing difficulty, this 
will have consequences for the home intervention. The study into the order of the items 
was divided into a pilot study and a main study. 

In a clinical situation in the Netherlands, the Checklist was completed by a home 
visitor and a parent together. Because of time and budget constraints, visiting all the 
families in the context of this study was not possible. Therefore, the items were revised 
in such a way that it was assumed parents would be able to complete the Checklist by 
themselves. To check this assumption, a pilot study was carried out with 42 parents. The 
results of the pilot study confirmed that parents were able to complete the Checklist by 
themselves, when extra written explanation was given for some of the items. The results 
also showed the necessity to divide the Checklist into booklets (item sets per age group) 
so parents do not have to complete the entire Checklist.  

In the main study 2,375 Checklists were sent to parents, of which 736 (31%) were 
completed. Within an Item Response Theory modeling framework, item difficulty 
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parameters were calculated to order the items. The results showed that the items needed 
to be reordered. It was possible to find a marginally fitting scale of items for all areas and 
a reasonably fitting scale for some of the areas. Even though some items were removed, 
the steps between the items were smaller than they had been on the unrevised Checklist. 
The items were reordered based on the item difficulty parameters and the content of 
the items.

After the revision of the PPN was completed, a study into the effectiveness of the 
revised version compared to the unrevised version was carried out. The focus of this study 
was on families with child-rearing problems. These problems not only related to families 
with children with a mental developmental delay, but also to families with children 
with conduct problems, as well as to parents with less than sufficient child-rearing skills. 

For this study, first the effects of the PPN and the PPN-R were established separately. 
The question which serves as the basis for this part of the research is: “Is intervention 
using the PPN or PPN-R effective for families of children with developmental or conduct 
problems, or for parents with less than sufficient child-rearing skills?” The hypothesis 
for this part of the research is: “The PPN or PPN-R is effective.” The main question is 
divided into sub-questions.

The recruiting of participants, the instruments used, the procedure, and the data 
analysis was the same for all families receiving intervention using the PPN and PPN-R 
and is given for both interventions in Chapter 4. 

Families were recruited via convenience sampling through organizations which 
support families with child-rearing problems in the three northern provinces of the 
Netherlands. Although inclusion and exclusion criteria were formulated, it was decided 
per family whether that family was suitable to participate in the intervention using the 
PPN or PPN-R. The effectiveness was assessed using a quasi-experimental data design. 
The instruments used to test the hypothesis were instruments from the program itself 
and other research instruments. Prior to intervention, a number of pretests were con-
ducted on the child and parents over a period of three months. During this period, the 
anamnesis was also planned. The intervention period was a period of six months. After 
this period the evaluation with the parents was planned, and posttests were conducted 
again over a period of three months. To check if the home intervention was carried out 
as intended, program research instruments and reports of home visitors were used. To 
test the effects on the development of the child, both research instruments and other 
instruments (standardized developmental tests) were used. The effects of intervention 
on the conduct problems of the child and the child-rearing competence of the parents 
were measured using other research instruments. The evaluation with the parents was 
set up as a semi-structured interview. 
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In Chapters 5 and 6, the participants and results of intervention using the PPN 
and PPN-R are described. Twenty-one families received intervention using the PPN; 
sixteen families received intervention using the PPN-R. All families met the inclusion 
criteria. The results showed that the central hypotheses, “The PPN is effective” and “The 
PPN-R is effective,” could partially be accepted. Home intervention with the PPN and 
PPN-R was carried out as intended. The program research instruments showed an effect 
on the development of the children; the other research instruments did not show any 
effect. The PPN had a positive effect on the conduct problems of the child. The PPN-R 
did not have a positive effect on the conduct problems of the child. Both programs had 
no positive effect on the child-rearing skills of the parents, but parents did evaluate the 
PPN and PPN-R and the results on their children and themselves as being positive.  

In Chapter 7 the comparison of the effects of the PPN and PPN-R was made by 
testing the hypothesis: “Intervention using the PPN-R leads to more positive results 
than intervention using the PPN.”

The comparison begun with a determination of the pre-experimental equality of 
both groups. The only variable for which there was no pre-experimental equality was 
the variable “Down Syndrome diagnosis.” The PPN-R group consisted of more children 
with Down Syndrome than the PPN group. This was taken into account in the data 
analysis. The instruments used and the procedure for the comparison were the same 
as for the determination of the effectiveness of the PPN and PPN-R, as described in 
Chapters 4-6. 

The results showed that there were no differences in the way in which the PPN and 
PPN-R were carried out. Both programs were carried to the same intended extent; the 
program integrity was good. With regard to the effect on development of the children, 
the PPN-R in part yielded (for the program instruments) more positive results than the 
PPN. The PPN-R does not show any more of a positive effect on the conduct problems 
of the children or the child-rearing skills of parents than the PPN. Parents evaluated 
both the PPN and PPN-R as positive. Given the overall results, the hypothesis of the 
main research question, “Intervention with the PPN-R leads to more positive results 
than intervention with PPN,” was rejected. The PPN-R yields only partially better results 
for the development of the children than the PPN. Because of this small difference in 
effectiveness in favor of the PPN-R and the positive changes that were carried out in the 
revision, use of the PPN-R is recommended over use of the PPN.

In Chapter 8 there is a general discussion of the research project in addition to the 
discussion points that were already presented in the previous chapters. The discussion 
is about the family centeredness of the program, the participants, the interpretation of 
the results, and the research threats with regard to internal and external validity that 
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can arise when using a quasi-experimental data design. That the results needed to be 
interpreted with caution is stressed.

The threats mentioned, the discussion points, and the results of intervention using 
the PPN and PPN-R resulted in formulating recommendations for future research. These 
recommendations are also presented in Chapter 8. One important recommendation was 
that in future research the results should be assessed in such a way that it becomes more 
clear what is going on at home during the intervention (the analysis of the intervention 
process). This is desirable because of the possible influence of the transfer effect on the 
results, and because the focus on cognitive gains in research into the effectiveness of 
home intervention programs does not fit the focus in interventions. 

The PPN-R has a firm theoretical foundation and shows content relevance. In spite of 
the absence of effects measured with standardized instruments, analyses from program 
research instruments show positive results with regard to the development of children, 
and the parents evaluated the PPN-R and the results on the children and themselves 
as being positive. Intervention using the PPN-R is attuned to the needs of the families, 
and is used in a home environment, which is very important for the effectiveness of an 
intervention. Therefore, the chapter ends with a recommendation to use the PPN-R in 
early childhood intervention.
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SAMENVATTING

SAMENVATTING

Ouders hebben impliciet of expliciet ideeën over de ontwikkeling van hun kinderen 
en de manier waarop ze hun kinderen op willen voeden. Soms komt de daadwerkelijke 
ontwikkeling van hun kind en de opvoeding echter niet overeen met deze ideeën en 
moeten de ouders hun manier van opvoeden aanpassen. Als deze aanpassing niet gedaan 
kan worden met behulp van traditionele kennis of hulp vanuit het sociale netwerk is 
professionele hulp wenselijk die voor gezinnen met kinderen tussen de 0 en 5 jaar vaak 
wordt gecategoriseerd onder de term “vroegtijdige (orthopedagogische) interventie (early 
childhood intervention).” In internationale literatuur wordt benadrukt dat deze hulp 
gezinsgericht moet zijn.

Het Portage Programma is een vroegtijdig interventieprogramma. Dit programma 
is ontwikkeld als thuisbegeleidingsprogramma voor gezinnen met kinderen tussen de 
0 en 6 jaar met problemen in de opvoedingssituatie. Het doel van dit programma is 
om de ontwikkeling van het kind te stimuleren, gedrag van het kind te veranderen en 
ouders te ondersteunen. In Nederland is het programma bekend onder de naam Portage 
Programma Nederland (PPN). Verzoeken vanuit het klinische werkveld voor een revisie 
en eerdere onderzoeksresultaten hebben geleid tot een revisie van het PPN: PPN-R. Dit 
onderzoeksproject heeft zich gericht op deze revisie en de effectiviteit van het PPN-R 
vergeleken met het PPN. 

In hoofdstuk 1 wordt een theoretisch raamwerk voor het onderzoeksproject gegeven. 
Allereerst worden de termen vroegtijdige interventie en gezinsgerichtheid toegelicht. 
Binnen vroegtijdige interventie heeft een overgang van een kindgerichte focus naar een 
gezinsgerichte focus plaatsgevonden. Deze overgang is gebaseerd op nieuwe theoretische 
inzichten, veranderingen in wetgeving en resultaten van empirisch onderzoek. Deze 
drie punten worden toegelicht voor de VS en Nederland en er wordt een koppeling naar 
interventieprincipes van het PPN gemaakt. 

In hoofdstuk 2 wordt meer informatie gegeven over het Portage Programma en de 
noodzaak voor een revisie. Interventie met het PPN kan geïndiceerd worden als een kind 
een ontwikkelingsachterstand heeft, of als er sprake is van problemen in de transacties 
tussen ouder en kind (gedragsproblematiek), of als ouders problemen met opvoedings-
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vaardigheden hebben. Ouders moeten deze problemen onderkennen. De interventie 
wordt uitgevoerd in de thuissituatie en gestructureerd door een algemeen model.

 Vanwege wisselende resultaten van interventies met het PPN en de overgang van 
een kindgerichte naar een gezinsgerichte focus in interventie, is de revisie van het PPN 
uitgevoerd. De drie belangrijkste revisiepunten van het PPN zijn (a) de revisie van de 
focus van het programma, (b) de revisie van de handleiding met betrekking tot an-
dere aspecten dan de revisie van de focus en (c) de revisie van de Vaardighedenlijst 
en Activiteitenlijst. Tijdens de revisie is in de handleiding meer de nadruk gelegd op 
een gezinsgerichte benadering. Behalve deze veranderingen in de handleiding zijn ook 
oudertips toegevoegd aan het programma. Deze tips zijn suggesties voor ouders hoe ze 
de ontwikkeling van hun kind kunnen stimuleren nadat de thuisbegeleiding afgelopen 
is. Een grote verandering in de handleiding is de verdeling van de handleiding in een 
theoretisch en een praktisch deel om de leesbaarheid te verbeteren. 

De Vaardighedenlijst van het programma wordt gebruikt om het bestaande repertoire 
van vaardigheden van een kind op zes ontwikkelingsdomeinen vast te stellen: Vroege 
ontwikkeling en Sociaal, Taal, Zelfredzaamheid, Cognitieve en Motorische ontwik-
keling. De resultaten van de assessment met de Vaardighedenlijst worden gebruikt om 
de interventie te leiden. De Activiteitenlijst geeft suggesties om de vaardigheden van 
de Vaardighedenlijst te oefenen met het kind. Uit eerder onderzoek naar het Portage 
Programma blijkt een noodzaak om de Vaardighedenlijst te herzien met betrekking tot 
het aantal items en de inhoud van de items. Een andere reden om de Vaardighedenlijst 
te herzien is dat de aanname dat de items van de lijst geordend zijn naar oplopende 
moeilijkheid nooit empirisch bewezen is. In de revisie van de Vaardighedenlijst is het 
domein Vroege ontwikkeling verwijderd, is het leeftijdsbereik beperkt tot de eerste vijf 
jaar in plaats van de eerste zes, is het aantal items uitgebreid, is onderzoek gedaan naar 
de volgorde van de items en is een digitale versie ontwikkeld. 

Hoofdstuk 3 bevat gedetailleerde informatie over het onderzoek naar de itemvolg-
orde van de Vaardighedenlijst. De thuisbegeleiding is gebaseerd op het overzicht van 
vaardigheden dat verkregen wordt door het invullen van de Vaardighedenlijst. Als de 
items niet op volgorde van moeilijkheid staan, dan zal dit gevolgen hebben voor de 
thuisbegeleiding. Het onderzoek naar de itemvolgorde is onderverdeeld in een pilotstudie 
en een hoofdstudie. 

In een klinische situatie in Nederland wordt de Vaardighedenlijst ingevuld door 
een thuisbegeleider en ouder samen. Door tijds- en budgetbeperkingen blijkt het in 
dit onderzoek niet mogelijk om alle gezinnen te bezoeken. Daarom zijn de items op 
zo’n manier herzien waarvan aangenomen werd dat het ouders in staat stelt om de 
Vaardighedenlijst zelf in te vullen. Om deze aanname te testen is een pilotonderzoek 
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uitgevoerd bij 42 ouders. De resultaten van dit onderzoek bevestigen dat ouders de 
Vaardighedenlijst zelf in kunnen vullen als extra geschreven uitleg gegeven wordt bij 
sommige items. De resultaten laten ook de noodzaak zien om de Vaardighedenlijst te 
verdelen in “booklets” (sets van items per leeftijdsgroep) zodat ouders niet de gehele 
Vaardighedenlijst in hoeven te vullen. 

In het hoofdonderzoek werden 2375 Vaardighedenlijsten naar ouders verzonden, 
waarvan 736 (31%) ingevuld werden. Met behulp van ItemResponsTheorie-modellen zijn 
itemcategorieparameters berekend om de items te ordenen. De resultaten laten zien dat 
de items opnieuw geordend moesten worden. Het is mogelijk om een marginale passende 
schaal te vinden voor de items van alle domeinen en een redelijk passende schaal voor 
sommige domeinen. Hoewel items verwijderd zijn, blijken de stappen tussen de items 
uiteindelijk kleiner dan ze waren op de ongereviseerde Vaardighedenlijst. De items zijn 
opnieuw geordend op basis van de itemcategorieparameters en de inhoud van de items.

Na de voltooiing van de revisie van het PPN is een onderzoek uitgevoerd naar de 
effectiviteit van de gereviseerde versie in vergelijking met de ongereviseerde versie. De 
focus van dit onderzoek is het gezin met opvoedingsproblemen. Dit kunnen problemen 
zijn op het gebied van de ontwikkeling van het kind, maar ook problemen op het gebied 
van het gedrag van het kind (en de transacties tussen ouder en kind) of het gebied van 
opvoedingsvaardigheden van de ouders. 

In dit onderzoek is eerst de effectiviteit van het PPN en PPN-R los van elkaar vast-
gesteld. De vraag die als basis dient voor dit deel van het onderzoek luidt: “Is interventie 
met het PPN of PPN-R effectief voor gezinnen met kinderen met ontwikkelings- of ge-
dragsproblemen of ouders met problemen op het gebied van opvoedingsvaardigheden?” De 
bijbehorende hypothese is: “PPN of PPN-R is effectief.” De hoofdvraag is onderverdeeld 
in subvragen. 

De werving van de deelnemers, de gebruikte instrumenten, procedure en data analyse 
zijn hetzelfde voor alle gezinnen die begeleid zijn met het PPN of PPN-R en worden 
voor beide interventies gegeven in hoofdstuk 4. 

Gezinnen zijn geworven op basis van beschikbaarheid (gelegenheidssteekproef) door 
organisaties die gezinnen met opvoedingsproblemen ondersteunen in de drie noordelijke 
provincies van Nederland. Hoewel inclusie en exclusiecriteria geformuleerd zijn, is per 
gezin besloten of het gezin geschikt was om deel te nemen aan interventie met het 
PPN of PPN-R. De effectiviteit is vastgesteld in een quasi-experimenteel data design. 
Instrumenten die gebruikt zijn om de hypothesen te testen, zijn onderzoeksinstrumenten 
gebonden aan het programma en andere onderzoeksinstrumenten. Voorafgaand aan de 
interventie is een aantal voormetingen bij kind en ouders uitgevoerd in een periode van 
drie maanden. In deze periode heeft ook de anamnese plaatsgevonden. De interven-
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tieperiode duurt zes maanden. Na deze periode is het evaluatiegesprek gepland en zijn 
de nametingen uitgevoerd in een periode van drie maanden. Om te controleren of de 
thuisbegeleiding uitgevoerd is zoals bedoeld zijn programmaonderzoeksinstrumenten 
gebruikt en verslagen van de thuisbegeleider. Om het effect op de ontwikkeling van het 
kind te onderzoeken is gebruik gemaakt van programmaonderzoeksinstrumenten en 
andere onderzoeksinstrumenten (gestandaardiseerde ontwikkelingstests). De effecten 
van de interventie op de gedragsproblemen van het kind en opvoederscompetentie van 
de ouders zijn gemeten met andere onderzoeksinstrumenten. Het evaluatiegesprek met 
ouders is opgezet als een semigestructureerd interview.

In de hoofdstukken 5 en 6 worden de deelnemers aan interventie met PPN en PPN-R 
beschreven. Eenentwintig gezinnen hebben deelgenomen aan interventie met het PPN, 
zestien aan interventie met het PPN-R. Alle gezinnen voldeden aan de inclusiecriteria. 
De resultaten laten zien dat de centrale hypotheses “PPN is effectief” en “PPN-R is ef-
fectief” gedeeltelijk geaccepteerd kunnen worden. Thuisbegeleiding met PPN en PPN-R 
is uitgevoerd zoals bedoeld. De onderzoeksinstrumenten van het programma laten een 
effect op ontwikkeling van de kinderen zien, de andere onderzoeksinstrumenten laten 
geen effect zien. PPN heeft een positief effect op gedragsproblematiek van de kinderen. 
PPN-R heeft dit niet. Beide programma’s hebben geen positief effect op opvoedings-
vaardigheden van ouders, maar ouders geven een positieve evaluatie van PPN en PPN-R 
en de resultaten met betrekking tot hun kinderen en zichzelf. 

In hoofdstuk 7 wordt de vergelijking van de effectiviteit van PPN en PPN-R gemaakt 
door de volgende hypothese te toetsen: “Interventie met het PPN-R leidt tot meer posi-
tieve resultaten dan interventie met het PPN.” 

De vergelijking is gestart met het bepalen van de mate van overeenstemming van beide 
groepen voorafgaand aan interventie. De enige variabele waarop de groepen verschillen 
is de variabele “Down Syndroom.” De PPN-R groep bevat meer kinderen met het Down 
Syndroom dan de PPN groep. In de data analyse is hier rekening mee gehouden. De 
gebruikte instrumenten en procedure zijn dezelfde als die gebruikt zijn om de effectiviteit 
van het PPN en PPN-R te bepalen zoals beschreven in hoofdstuk 4-6.

De resultaten laten geen verschillen zien in de manier waarop PPN en PPN-R uitgevo-
erd zijn. Beide programma’s zijn in gelijke mate uitgevoerd zoals bedoeld, de programma 
integriteit is goed. Met betrekking tot het effect op de ontwikkeling van de kinderen, 
levert het PPN-R gedeeltelijk (wat betreft de programmaonderzoeksinstrumenten) meer 
positieve resultaten op dan het PPN. PPN-R laat niet een meer positief effect zien op 
gedragsproblematiek van het kind of opvoedingsvaardigheden van de ouders dan PPN. 
Ouders geven zowel een positieve evaluatie van PPN als van PPN-R. Wanneer de resul-
taten samengenomen worden, wordt de hypothese die behoort bij de onderzoeksvraag 
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“Interventie met het PPN-R leidt tot meer positieve resultaten dan interventie met het 
PPN” verworpen. PPN-R levert slechts gedeeltelijk betere resultaten op voor de ontwik-
keling van de kinderen dan het PPN. Door dit kleine verschil in effectiviteit ten gunste 
van het PPN-R en de positieve veranderingen die uitgevoerd zijn in de revisie wordt het 
gebruik van PPN-R aanbevolen boven het gebruik van PPN.

Een algemene discussie over het onderzoeksproject is in hoofdstuk 8 gepresenteerd 
ter aanvulling op de discussiepunten die in voorgaande hoofdstukken al aan bod zijn 
gekomen. De discussie in dit hoofdstuk heeft betrekking op de gezinsgerichtheid van het 
programma, de deelnemers, de interpretatie van de resultaten en de onderzoekbedrei-
gingen met betrekking tot de interne en externe validiteit die kunnen ontstaan wanneer 
gebruik gemaakt wordt van een quasi-experimenteel onderzoeksdesign. Benadrukt 
wordt dat de resultaten met de nodige voorzichtigheid geïnterpreteerd moeten worden. 

De genoemde bedreigingen, discussiepunten en de resultaten van de interventie met 
PPN en PPN-R geven aanleiding om aanbevelingen voor vervolgonderzoek te formu-
leren. Deze aanbevelingen worden ook in hoofdstuk 8 weergegeven. Een belangrijke 
aanbeveling is dat in toekomstig onderzoek de resultaten op een zodanige manier vast-
gesteld moeten worden dat meer inzicht verkregen wordt in wat thuis gebeurt tijdens de 
interventie (de analyse van het interventieproces). Dit is wenselijk vanwege de mogelijke 
invloed van het transfer effect op de resultaten en omdat de focus op cognitieve winst 
in onderzoek naar de effectiviteit van thuisbegeleidingsprogramma’s niet meer aansluit 
bij de focus van interventies.

PPN-R heeft een stevige theoretische basis en is inhoudelijk relevant. Ondanks afwe-
zigheid van effecten gemeten met gestandaardiseerde instrumenten laten analyses van 
de programmaonderzoeksinstrumenten positieve resultaten zien met betrekking tot 
de ontwikkeling van kinderen en ouders geven een positieve evaluatie van PPN-R en 
de resultaten met betrekking tot de kinderen en ouders. De interventie met PPN-R is 
afgestemd op de behoeftes van het kind en wordt gebruikt in de thuissituatie, wat erg 
belangrijk is voor de effectiviteit van de interventie. Het hoofdstuk eindigt daarom met 
de aanbeveling om PPN-R te gebruiken in vroegtijdige interventie.
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Hoera! Het is tijd om mijn dankwoord te schrijven. Ik heb hier erg naar uitgekeken. Niet 
alleen omdat dit inhoudt dat mijn proefschrift bijna afgerond kan worden, maar vooral 
omdat ik nu de gelegenheid krijg om iedereen die aan dit onderzoek heeft meegewerkt 
of me bij de uitvoering ervan heeft ondersteund te bedanken. 

Allereerst wil ik Stichting Kinderpostzegels Nederland (SKN) en Pearson noemen. 
Dankzij de financiële bijdrage van de SKN kon dit onderzoek uitgevoerd worden. De 
tussentijdse rapportages die bij jullie ingeleverd moesten worden zorgden ervoor dat 
ik alles duidelijk op een rij moest zetten; wat is al gedaan, wat staat er nog te gebeuren 
en bovenal, wat is het belang voor de praktijk? Nuttig om op deze manier te worden 
‘gedwongen’ door te werken en de praktijk in de gaten te houden. Dan de uitgeverij 
Pearson: bedankt dat jullie na het PPN ook het PPN-R uit wilden geven. Voordat al het 
nieuwe materiaal daadwerkelijk uitgegeven kon worden hebben we heel wat overlegmo-
menten gehad. Per e-mail, telefonisch, maar ook tijdens de vergaderingen in Zwolle. We 
hebben met verschillende contactpersonen om tafel gezeten, maar wie we ook spraken, 
diegene was altijd betrokken bij het onderwerp en bereid mee te denken over de beste 
mogelijkheden om het programma uit te geven. 

Waar of om wie het in dit onderzoek echt draaide waren de gezinnen met opvo-
edingsproblemen. Hadden jullie geen onderzoeker en thuisbegeleider toegelaten in 
jullie leven, dan had het onderzoek nooit uitgevoerd kunnen worden. Bedankt dat 
jullie open stonden voor hulp, wekelijks bezoek van een thuisbegeleider, het invullen 
van vragenlijsten en deelname aan ontwikkelingstests. Het was bijzonder om een half 
jaar lang mee te mogen kijken in jullie leven en de successen van de begeleiding met 
jullie te mogen delen. 

Dan de verwijzers van de gezinnen. Jullie hebben me met de neus op de feiten gedrukt; 
het is druk werken in de praktijk en niet altijd even makkelijk om dan ook nog aan een 
onderzoek mee te werken. Fijn dat jullie dat tóch deden en gezinnen doorverwezen 
naar het onderzoek. 

Voor bijna elk gezin dat begeleid moest worden is een andere thuisbegeleider ingescha-
keld. Annalie, Marlon, Renate, Hilje, Maaike, Benny, Linda, Nienkejoukje, Jolanda, 
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Annelies, Marieke, Lienke, Anouk, Sander, Dorinde, Trudy, Jorien, Paulien, Famke, An-
drea, Denise, Anneke, Margreet, Anne-May, Marit, Hilleen, Ruth, Iris, Charlotte, Lotte, 
Elsje, Jante, Samantha, Annelies, Nienke, Chantal, Inez en tenslotte Sarah, bedankt dat 
jullie naast jullie studie een gezin wilden begeleiden. Leuk om jullie enthousiasme in de 
begeleiding van de gezinnen te zien en de creatieve ideeën die jullie bedachten om een 
hulpvraag van een gezin op te lossen te horen. Ik heb veel geleerd van het opleiden en 
begeleiden van jullie. Een bijzondere thuisbegeleider was Heidi van’t Hoff. Jij was niet 
alleen thuisbegeleider, maar ook een belangrijke bron voor het aanleveren van gezinnen, 
het afnemen van ontwikkelingstests en het aanleveren van foto’s voor de oudertips. Je 
was altijd enthousiast en bereid om mee te werken, bedankt!

Behalve de thuisbegeleiders zijn er ook studenten geweest die zich in hun Bachelor 
werkstukken hebben ingezet voor het onderzoek, door gegevens in te voeren in SPSS 
of mee te denken over de oudertips en de activiteitenlijst. Dank, dit heeft me veel werk 
bespaard! In het bijzonder wil ik hier Anneke Memelink nog noemen. Anneke, jij startte 
als thuisbegeleider en je enthousiasme en deskundigheid vielen al snel op. Je was een 
harde werker wat ook bleek in je studentassistentschap. Je kreeg niet altijd de leukste 
klusjes, maar ook deze werden zorgvuldig uitgevoerd. Ik ben blij dat je als auteur op 
enkele PPN-R materialen staat. 

Dan mijn promotoren en co-promotor; Bieuwe van der Meulen, Wied Ruijssenaars 
en Ineke Oenema. Bieuwe, je kritische blik zorgde ervoor dat ik graag met je overlegde, 
zodat ik daarna met nieuwe ideeën zelf weer verder kon. Je plezier in meedenken als 
eerste promotor, vooral bij statistische vraagstukken (en het maken van tekeningetjes 
daarvoor), was merkbaar. Daarnaast was je altijd persoonlijk betrokken. Het was leuk om 
mijn postvak open te maken en dan tot mijn verrassing daar een krant met bijvoorbeeld 
een krop sla aan te treffen. Ook mijn verjaardag vergat je nooit. De gezelligheid bij de 
congressen zal ik niet vergeten, vooral niet het volksdansen en operabezoek in Letland. 

Wied, ik ben geneigd om te zeggen dat jouw begeleiding meer op afstand was, maar 
eigenlijk klopt dat niet. Als ik ergens niet uitkwam en je advies nodig had kreeg ik altijd 
een reactie (op de meest vreemde tijdstippen) hoe druk je het ook had. Voorzag je iets 
van commentaar terwijl je in de auto zat, dan zat er een briefje op mijn stuk geplakt met 
een verontschuldiging ‘kriebel-handschrift, komt door gewiebel van de auto’. Je bent 
in staat om in een discussie een middenweg te vinden of om met een tactische of grap-
pige opmerking iedereen weer op één lijn te krijgen. Fijn om jou als tweede promotor 
te hebben gehad. 

Ineke, bij jou kon ik altijd binnenlopen om iets te vragen over mijn onderzoek, frus-
traties te delen of te lachen om bijzondere voorvallen. Ik heb veel van je geleerd en ben 
blij dat je me betrokken hebt in het geven van onderwijs. De etentjes bij je thuis, het 
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lenen van je laptop of een rugkussentje en tips voor een hernia, alles was mogelijk. Je 
‘KWW’ uitspraak zorgt ervoor dat ik inderdaad af en toe gewoon iets probeer en dan 
‘kiek wat het wordt’.

Behalve deze drie begeleiders, had ik ook nog een begeleidingscommissie. Karin Vader, 
vanuit je werkervaring bij MEE Groningen bracht je veel informatie uit de praktijk mee 
en zorgde hierdoor voor een ander, praktisch licht op de zaak. Je enthousiaste reacties 
op het onderzoek en dan vooral op de digitale versie van de VL-R werkten motiverend. 
Inbreng vanuit de praktijk kwam ook van Mieke Sipma. Maar, Mieke, jij bracht ook 
veel onderzoekservaring mee en stelde kritische vragen. Dit hielp bij het combineren 
van vragen uit de praktijk en onderzoekseisen. Je proefschrift heb ik veel ingekeken! 
Selma Ruiter, ik heb voor jouw promotieonderzoek mijn scriptie geschreven. Fijn dat 
je nu ook betrokken was bij de opzet en uitvoer van mijn promotieonderzoek. Ik heb je 
advies en hulp altijd gewaardeerd. De foto’s van Luuk en Arien voor de oudertips zijn 
mooi geworden. 

Aan het schrijven van de oudertips hebben Jolanda Brouwer, twee opvoedingscon-
sulenten van MEE Drenthe en drie ouder(paren) meegewerkt. Bedankt voor het con-
troleren van de tips op de leesbaarheid en het toevoegen van nieuwe ideeën. 

Ik heb het de afgelopen jaren enorm naar mijn zin gehad op de afdeling Orthopeda-
gogiek. De sfeer onderling vind ik erg prettig; er wordt hard gewerkt, maar er is ook een 
grote onderlinge persoonlijke betrokkenheid. Dat geldt niet alleen voor de onderzoeks-
medewerkers, maar zeker ook voor de andere collega’s. Van de collega’s wil ik hier graag 
Margo Jansen en Wendy Post noemen. Bedankt voor jullie enorme geduld bij het aan 
mij voor de zoveelste keer uitleggen van methodologische en statistische procedures en 
het corrigeren van teksten. Ik heb er veel van geleerd, het duurde alleen af en toe ‘even’ 
voordat alle informatie geland was :-).  

AiO-huis collega’s (en de AiO’s die niet meer in het huis passen): ik vond het erg leuk 
om in deze groep te werken. Ik kon onderzoekfrustraties, maar ook successen delen, 
niet alleen met de op dit moment grote groep, maar ook met het kleine groepje waarin 
ik startte. Onderzoek doen is op deze manier zeker niet eenzaam! Leuk om ook na 
werktijd af en toe af te spreken en met z’n allen bijvoorbeeld kerst te vieren. Carolien, 
Anke, Vera en Marlous; de spelletjesavonden vond ik altijd erg gezellig en wat mij betreft 
blijven we ze plannen. 

Dan mijn paranimfen. Wat ben ik blij dat jullie paranimf willen zijn! Imke, sinds de 
middelbare school hebben we allebei andere richtingen gekozen, maar er blijft genoeg 
om over te praten, de klik is nooit verdwenen. Het voelt vertrouwd om je als paranimf 
erbij te hebben, fijn dat je dit wilt doen zo vlak na je zwangerschap. Ook erg leuk dat je 
samen met Tjalke en Jildou meewerkte aan de omslag van het proefschrift! Erika, op een 
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meeloopdag voor Bewegingswetenschappen kwamen we elkaar tegen. Ik koos vervolgens 
toch voor orthopedagogiek, jij hebt het nog gestudeerd na bewegingswetenschappen. 
Het is bijzonder om je als collega te hebben en nu als paranimf. We hebben heel wat 
afgelachen en flauwe berichtjes naar elkaar gestuurd, maar ik kan ook altijd bij je terecht 
bij ‘narigheid’. Dat geeft veel steun.

Afke; bedankt voor de mooie foto’s voor de omslag van mijn proefschrift. Je zei direct 
‘ja’ toen ik vroeg of je foto’s wilde maken en vervolgens hadden we in een mum van tijd 
een afspraak gemaakt. Fijn!

Buiten het werk waren er ook veel vrienden die me hebben gesteund in het onder-
zoek. Sommigen schrijven zelf een proefschrift of hebben dat gedaan, anderen weten 
niet precies wat het inhoudt, maar iedereen heeft altijd belangstellend gevraagd hoe 
ver ik met mijn onderzoek was. Bedankt daarvoor! Daarnaast is het ook heel fijn om 
niet aan werk te denken, leuke dingen te doen en op maandag- en vrijdagavond mijn 
gedachten te kunnen verzetten en lekker muziek te maken. Soms hoor ik wel eens dat 
het moeilijk is om een sociaal leven te combineren met een promotieonderzoek. Ik heb 
dat zeker niet zo ervaren!

Heit en mem; jullie hebben altijd geloofd dat ik mijn promotietraject succesvol af kon 
ronden. Soms lijkt jullie huis meer op een hotel als ik even snel langskom om te eten of 
een nachtje te slapen. Dat maakt het een stuk makkelijker om alle bezigheden (werk en 
privé) te combineren. En ja, dit bedankje is echt gemeend en niet alleen ‘omdat dat zo 
hoort’ ;-). Inne, als broer(tje) maak je ook mijn frustraties en succes mee. Heel fijn om 
jou als helpdesk in te kunnen zetten bij pc problemen, al ervaar jij dat soms wat anders… 
Ik hoop dat de digitale versie van de VL-R veel gebruikt zal worden. 

Theo, jij hebt ‘alleen’ het laatste eindje meegemaakt, maar dat was zeker niet het 
makkelijkste. Bedankt voor je steun, mentaal, maar ook in de vorm van chocolaatjes ;-). 
Ik ben blij dat jij er bent! 


