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Abstract
Introduction: Understanding children and youths’ participation in life situations and the
environmental factors that support or hinder this is critical to improving their wellbeing.
Measures of children’s participation and environment, such as the PEM-CY have recently
emerged and require further validity evaluation.
Objective: Is the Participation and Environment Measure for Children and Youth (PEM-CY)

valid in a general New Zealand population?
Methods: A convergent parallel mixed methods approach was used. Phase One: Qualitative
approach to evaluate face validity which consisted of cognitive interviews with 5 parents with
children aged 5 – 17 years and 5 occupational therapists currently working with children and
adolescents. A general inductive approach was used to analyse the data to determine face
validity. Phase Two: Quantitative approach to examine internal consistency and construct
validity. The PEM-CY, Child and Adolescent Scale of Participation, Child and Adolescent
Scale of Environment and Parenting Sense Of Competence were presented electronically.
Data was analysed using Cronbach’s alpha (α>0.70) for internal consistency and Spearman’s
rank correlation coefficient for construct validity when at least 75% of predicted correlations
were observed.
Findings: Phase One: The PEM-CY had face validity. Phase Two: University staff parents
(n= 74 to 81, not everyone completed every question) undertook the online questionnaire.
Internal consistency was found in 12 out of the 24 PEM-CY summary scores. Convergent
validity was shown in 4 out of the 12 PEM-CY scales (Home, School, Community and
Overall Environmental Resources). The PEM-CY Participation Overall scale (60%) nearly
reached the convergent validity threshold. Divergent validity was shown in 6 out of 12 PEMCY scales (Participation School and Overall; Environmental Helpfulness School, Community,
Environment and Environmental Helpfulness Home). Two PEM-CY Participation scales
Home (50%) and Community (50%) nearly reached the divergent validity threshold.
Conclusion: Collectively, these findings may indicate that the PEM-CY does not measure
children’s participation or their environments in a valid and reliable way for parents in New
Zealand. It raises the questions about what is actually being measured by the PEM-CY and
whether the numerical scoring of scales used in this study is technically valid.
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CHAPTER 1: BACKGROUND TO THE STUDY
1.1 Introduction
The International Classification of Functioning, Disability and Health (ICF) (World
Health Organization, 2001) and the International Classification of Functioning, Disability and
Health – Child and Youth (ICF-CY) (World Health Organization, 2007) heralded a paradigm
shift in which health and disability were described using positive language, identified twoway influences and acknowledged the influence of the environment (Coster & Khetani, 2008).
Two of the components of the ICF framework are participation and environment. New
measures of participation and environment have been developed based on the ICF framework.
The Participation and Environment Measure for Child and Youth (PEM-CY) (Coster et
al., 2011) is the first measure to be developed incorporating both the constructs of
participation and environment for children and youth.

As it is new, few studies have

evaluated the psychometric properties of the measure and all have been completed in the
northern hemisphere. No studies have been completed in a New Zealand population and
validity of the measure within this population should be established prior to use in research
and clinical application. Measurement validity assures users that questionnaires such as the
PEM-CY gather accurate information and is considered a vital part of evidence based practice
(Portney & Watkins, 2009).
In this study, a narrative review of the literature was completed using data sources:
Ovid, ProQuest and Google Scholar, and used keyword searches such as “participation”,
“environment”, “PEM-CY”, “child and adolescent”, “New Zealand”, “measurement” and
“measurement evaluation”.

The precise research question and aims of this study were

formulated following consideration of the background literature and prior research completed
on the PEM-CY.

1.2 The International Classification of Functioning, Disability and
Health (ICF) and the International Classification of Functioning,
Disability and Health–Child and Youth (ICF-CY)
As plans are in place to merge the ICF and ICF-CY (World Health Organization,
2012) and as they have the same taxonomic principles, these frameworks will be discussed
together. The ICF and the ICF-CY were designed to provide a framework and language for
health and disability which can be understood internationally, interprofessionally and across
1

health and disability groups (World Health Organization, 2001, 2007) (see Figure 1.1). The
ICF and ICF-CY are based on a biopsychosocial model in which the biological aspects of a
person’s health are considered alongside the psychological and social aspects (World Health
Organization, 2001, 2007).

Figure 1.1: The ICF framework (Reproduced from WHO (World Health Organization, 2001)

The ICF framework considers the relationships between the health condition; body
functions and structures; activities and participation; environmental and personal factors. A
person’s level of functioning involves the dynamic interaction between the health condition
and these components. Each component of the ICF can be presented in either positive terms
that emphasise ability and competence or in negative terms that emphasise level of disability.
For example, Participation, is the positive descriptor of the concept, indicating involvement
in a life situation whereas the term Participation Restriction can be used to refer to the
concepts in the negative, indicating problems an individual may experience in involvement in
life situations (World Health Organization, 2001, 2007). While the parts and components of
the ICF-CY are the same as the ICF, four key areas were considered during the development
of the ICF-CY; the child in the context of the family, developmental delay, participation and
environment (World Health Organization, 2007).
In summary, the ICF and the ICF-CY view health, disability and function as
interactive and dynamic parts that are influenced by the person and the environment. Two
components of the ICF, Participation and Environmental factors will be examined further.

1.3 Participation
The ICF and the ICF-CY validated and defined participation to a worldwide audience
(World Health Organization, 2001, 2007) and confirmed participation is relevant to people of
2

any age and culture (McConachie, Colver, Forsyth, Jarvis, & Parkinson, 2006). Participation
is also considered a human right (United Nations Human Rights, 2015). The ICF and the
ICF-CY define participation as a person’s “involvement in a life situation” (World Health
Organization, 2001, 2007, p. 9). Further definition specifies that participation represents the
societal perspective of functioning. Involvement is defined as “taking part, being included or
engaged in an area of life, being accepted or having access to needed resources” (World
Health Organization, 2001, 2007, p. 9).

These definitions do not specify the type of

involvement or what life situations are included (Dijkers, 2010) which has led to
interpretation difficulties and debate regarding the definition of participation with adults
(Eyssen, Steultjens, Dekker, & Terwee, 2011; Whiteneck & Dijkers, 2009) and children/youth
(Coster & Khetani, 2008; Hoogsteen & Woodgate, 2010; King et al., 2003; Law, Dunn,
Baum, & Law, 2005).
The ICF and ICF-CY Participation and Activity domains and subdomains are the same
see Figure 1.1 (McConachie et al., 2006). The World Health Organization’s rationale for
combining these components is to take into account international variations of participation
and professional differences. While some researchers have identified the need for a clear
distinction between ‘activity’ and ‘participation’ (Chapireau, 2005; Jette, Haley, &
Kooyoomjian, 2003; Reed et al., 2005; Schuntermann, 2005; Whiteneck, 2006) others support
re-conceptualising the components (Jette, Tao, & Haley, 2007; Nordenfelt, 2003; Perenboom
& Chorus, 2003). In addition to this the ICF-CY added subdomains specific for children such
as in the Learning and Applying Domain where the additional subdomains are learning
through play; acquiring information, language and concepts; and maintaining attention.
While opinions differ as to whether ‘participation’ should be distinct from ‘activity’ within
the ICF framework and new child specific subdomains have been included measures
developed for children and youth may not be purely measuring the construct of
‘participation’.
Participation can be defined by capacity or performance (World Health Organization,
2001, 20070.

A five-point difficulty scale for ‘capacity’: performance in a standard

environment or ‘performance’: what the person does in his or her environment can be used.
Almansa et al. (2011) found the constructs of capacity and performance distinct and valid.
While each ICF category can be rated according to this way, this has not been validated or
formatted as measurement tool.
Child and youth researchers have also proposed alternative definitions of participation.
Coster and Khetani (2008) have defined participation as “The extent of engagement in the full
range of activities that accomplish the larger goal” (p 239). Hoogsteen and Woodgate (2010)
3

define participation as the child’s involvement in something or with someone, in which the
child feels a sense of inclusion, has choice or control over what they are taking part in, and
works toward a goal or enhancing their quality of life. King et al. (2003) define participation
“as involvement in the formal and informal everyday activities of childhood in all types of
non-school environments, including learning environments for play, sport, entertainment,
learning, and religious expression” (p. 65). Law et al. (2005) views participation as “taking
part in the occupations of everyday life” (p. 107). Other authors define what participation is
not. Participation is not the environment around the person or a person’s quality of life
(Forsyth & Jarvis, 2002; McConachie et al., 2006) and social inclusion is not the definition of
participation but it may support it (Leyin, 2008; Simeonsson et al., 2001). However, Evans
and Spicer (2008) report participation is the opposite of social exclusion. As alternative
definitions to the ICF and ICF-CY continue to emerge from the literature and a consensus of
the definition has not occurred the use of participation and developed measurement may be
based on differing definitions of the construct (Coster & Khetani, 2008).
In summary, there is no consensus of a definition of participation however it is
considered a multi-dimensional construct (Rosenberg, Jarus, Bart, & Ratzon, 2011). There
are mixed opinions whether participation and activity domains of the ICF should remain
combined which leads to a variety of ways participation could be interpreted. Alternative
definitions of participation have also been developed without consensus which makes the
development of participation measures challenging because the specifications of the construct
measured may differ.

1.4 Measuring Participation in Children and Youth
Participation is measured for a variety of reasons including understanding the
construct, guiding assessment and intervention clinically and guiding government or local
policy impacted by participation (King, 2013). Participation can be measured retrospectively
(Coster et al., 2011; Kramer, 2011) or more recently in-the-moment such as ecological
momentary assessment (EMA) (Dunton, Kawabata, Intille, Wolch, & Pentz, 2012).
Participation measurement can also be considered objectively or subjectively.
The objective aspect considers what can be observed such as does the child participate
in household chores. Within the ICF the term ‘participation restriction’ indicates a perceived
norm that forms the basis of objective assessment and comparison of others (Colver, 2005;
Forsyth & Jarvis, 2002). Therefore objective measurement of participation can identify areas
of discrepancy and restriction which can guide policy to ensure equal access to participation
(Coster & Khetani, 2008). Reliance on objective aspects only has been criticised as children
4

may look uninvolved by an observer but actually be very involved (Coster & Khetani, 2008).
For example a child watching older siblings play a game may feel very involved put perceived
by others as not involved at all. Likewise relying on objective participation may highlight
restricted participation but provides no guidance on the perceived importance of the life
situation to the child. While this may be less important for population studies it presents
challenges for researchers understanding children’s individual choice to participate and the
effect this may have on their participation.
The subjective aspect of participation includes evaluating the importance of and
satisfaction a child rates on a life situation they are engaging in (Coster & Khetani, 2008).
Many researchers support the subjective aspect of participation as critical for understanding
participation and argue that it must be a focus of measurement (Clapton & Kendall, 2002;
Hemmingsson & Jonsson, 2005; Ueda & Okawa, 2003; Wade & Halligan, 2003). Coster and
Khetani (2008) also propose both objective and subjective aspects should be considered when
instruments of participation are being developed.
Participation measures can be completed by different people. Participation measures
may be completed by the child and youth such as Children’s Assessment of Participation and
Enjoyment (CAPE) (King et al., 2004), by the researcher or clinician such as Canadian
Occupational Performance Measure (COPM) (Law et al., 1994) or by the parent/caregiver
such as Participation and Environment Measure for Child and Youth (PEM-CY) (Coster,
Law, Bedell, et al., 2013). Whiteneck (2006) proposes for subjective aspects the child or
parent (proxy) is the most important respondent but for objective aspects parents, teachers and
significant others may be best to provide accurate information.
Coster and Khetani (2008) have proposed three key issues that aim to improve the
measurement of participation. Firstly, measurement developers should identify the criteria
that will be used to define ‘life situations’. Secondly, definitions of scale points used in
instrument reliability will provide meaningful scoring. Thirdly, application of instrument
development methodologies would enhance validity. This would determine if items represent
a coherent dimension and assist in interpretation of the scores.
Child and Youth participation can be measured retrospectively or in the moment by
the child themselves, parent or researcher/clinician. There is no gold standard measurement
of participation for children and youth and researchers have proposed methods to improve
participation measurement.

5

1.5 Environmental Factors
According to the ICF and the ICF-CY environmental factors are one of the key
determinants of a child’s participation (Rosenberg, Jarus, & Bart, 2010). The ICF and ICFCY define environmental factors as those which “make up the physical, social and
attitudinal environment in which people live and conduct their lives” (World Health
Organization, 2001, 2007, p. 10). Understanding the environmental impact on participation is
a new challenge for researchers and clinicians.
The way the ICF and the ICF-CY environmental factors are applied with
children/youth is different than in adults because of their ongoing development and the
significant influence of the family. Environments change from that surrounding a baby who
is unable to move and is dependent on others to access all environments, to that of a child
who will attend school and leisure activities gaining some independence, to the environment
of a youth who may work and drive and therefore accesses a variety of environments
independently. Therefore the child/youth needs to be considered within the concept of the
family system (World Health Organization, 2007) to establish the influence of the
environment impacts on a child or adolescents’ participation.
The environment component has five domains (see Figure 1.2). These are products
and technology, natural-environment and human-made changes to environment, support and
relationships, attitudes, services, systems and policies (World Health Organization, 2001).
Each domain also has subdomains. Environments can be further described using a five point
scale as a facilitator and a barrier (World Health Organization, 2001, 2007).

6

Domains and subdomains
Products and Technology
e110 For personal consumption (food, medicines)
e115 For personal use in daily living
e120 For personal indoor and outdoor mobility and transportation
e125 Products for communication
e150 Design, construction and building products and technology of buildings for public use
e155 Design, construction and building products and technology of buildings for private use
Natural Environment and Human made changes to environment
e225 Climate
e240 Light
e250 Sound
Support and Relationships
e310 Immediate family
e320 Friends
e325 Acquaintances, peers, colleagues, neighbors and community members
e330 People in position of authority
e340 Personal care providers and personal assistants
e355 Health professionals
e360 Health related professionals
Attitudes
e410 Individual attitudes of immediate family members
e420 Individual attitudes of friends
e440 Individual attitudes of personal care providers and personal assistants
e450 Individual attitudes of health professionals
e455 Individual attitudes of health related professionals
e460 Societal attitudes
e465 Social norms, practices and ideologies
Services, systems and policies
e525 Housing services, systems and policies
e535 Communication services, systems and policies
e540 Transportation services, systems and policies
e550 Legal services, systems and policies
e570 Social security, services, systems and policies
e575 General social support services, systems and policies
e580 Health services, systems and policies
e585 Education and training services, systems and policies
e590 Labour and employment services, systems and policies
Figure 1.2: Environmental Factors in the ICF
Reproduced from (World Health Organization, 2001)

While the influence of the environment on children’s participation in life situations
may seem obvious, the relationship between environments and participation is only recently
being explored.

A scoping review (Anaby et al., 2013) identifying the effects the

environment has on participation of children and youth with disabilities found all
environmental domains in the ICF influenced children and youth’s participation both as a
7

facilitator and a barrier. The most common facilitators were support from family and friends
and geographic location. The most common barriers were negative attitudes, limited access,
limited specialist services, discriminatory policies and a lack of support from staff and service
providers. This contradicts the previous assumption that physical environments would be the
biggest barrier to participation (Anaby et al, 2013). This review highlighted the importance of
considering participation in different settings while evaluating all aspects of the environment
when considering a child or youth’s participation. Anaby et al. (2014) found the relationship
between environment and participation differs across settings. They found the environment
had a unique role in the community due to the diversity of the setting. Kramer, Olsen,
Mermelstein, Balcells, and Liljenquist (2012) conducted meta synthesis of the perspectives of
youth with disabilities on the impact of the environment has on their participation. They
found the social environment specifically adult and peer understanding of individual abilities
and needs; decisions about accommodations; and the quality of services and policies impacted
the most on youth’s participation. Therefore examining the environment is important as it can
be modified to improve function and participation (Darrah et al., 2011).

1.6 Measuring Environment
The ICF and ICF-CY emphasis on environmental factors affecting participation has
led to the development of further instruments. Prior to the ICF and ICF-CY assessments
generally were non-standardised or designed for adults but used on children (Rosenberg et al.,
2010). Instruments measuring the environment have been designed for individual assessment,
programme evaluation or population based assessment (Bedell & Coster, 2008). Individual
assessment supports intervention plans based on modifying aspects of the environment to
promote a positive change in participation (Majnemer, 2012). Population based instruments
are often short and general and the information used may guide policy makers and service
providers (Majnemer, 2012).
While research has found the environment can have a significant impact on children’s
participation the measurement of environmental factors remains comparatively simple
(Majnemer, 2012). Environment instruments can be self-reported, or reported by proxy such
as the Participation and Environment Measure for children and Youth (PEM-CY) (Coster,
Law, Bedell, et al., 2013) or by observation. Assessments may focus on just one environment
such as Home Observation for Measurement of the Environment (HOME) (Bradley, Corwyn,
McAdoo, & García Coll, 2001), a clinical population such as the European Child
Environment Questionnaire (ECEQ) (Forsyth, Colver, Alvanides, Woolley, & Lowe, 2007) or
on several settings and populations such as the PEM-CY (Coster, Law, Bedell, et al., 2013).
8

1.7 Measurement of Participation and Environmental Factors for
Children and Youth in New Zealand
The majority of research on child and youth participation and the impact the
environment has on participation has been conducted in the northern hemisphere. While it is
anticipated that children and youth may participate in the same activities and have the same
environmental factors impacting on participation this cannot be assumed.

Likewise the

validity of measurements evaluating participation and the environment developed in the
northern hemisphere needs to be considered prior to use in different populations such as New
Zealanders.
New Zealand researchers and the Government are interested in child and youth
participation and the impact the environment has on participation (AUT University, 2015;
Maddison, Dale, Marsh, LeBlanc, & Oliver, 2014; Maddison et al., 2009; Maddison et al.,
2010; Office for Disability Issues, 2015). Young New Zealanders access environments that
support sedentary leisure activities and promote barriers to physical activity participation
(Maddison et al., 2009; Maddison et al., 2010). Maddison et al. (2014) developed the New
Zealand Report Card on Physical Activity for Children and Youth and found child and youth
participation in physical activity was satisfactory but screen-based sedentary behavior was
high. An age related decline in physical activity and increase in screen based sedentary
behavior was found with adolescent girls showing a very low level of physical activity. The
Pacific Islands Families, Child and Youth Study (PIF:CYP) is investigating how pacific youth
currently participate in New Zealand society (AUT University, 2015). The New Zealand
Disability Strategy also focuses on participation as Objective 13.10 states: Ensure the
Ministry of Youth Affairs and Ministry of Social Policy undertake a leadership role in
promoting the participation of disabled children and youth (Office for Disability Issues,
2015). No research was found on the environmental factors that impact on participation in
New Zealand. No studies were found on New Zealand researchers’ use of participation or
environment measures. Therefore New Zealand researchers and clinicians rely on overseas
research and instruments that have not been examined with a New Zealand population to
inform them of current theory and practice. Ideally instruments should be evaluated in
research with a proposed population group prior to clinical use. However given the size of
New Zealand and the limited resources available for research this is often not practical. One
such measure is the PEM-CY which was developed in the northern hemisphere but has not
been studied on a New Zealand population.
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1.8 Measurement Evaluation
As the number of Participation and Environment measures have increased choosing
which questionnaire to use becomes challenging and criteria for good measurement properties
may have been developed to guide this decision (Terwee et al., 2007). Several authors have
proposed guidelines of good measurement properties (Andresen, 2000; Lohr, 2002; Mokkink
et al., 2010; Terwee et al., 2007; Valderas et al., 2008). Terwee et al. (2007) have defined
specific criteria for the measurement properties of health status questionnaires including:
content validity (of which face validity is a component), internal consistency, criterion
validity, construct validity (of which convergent and divergent validity are a part),
reproducibility, responsiveness, floor and ceiling effects and interpretability (see Table 1.1).
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The extent to which scores on a particular
questionnaire relate to a gold standard

The extent to which scores on a particular
+Specific hypotheses were formulated AND at least 75% of
questionnaire relate to other measures in a manner that the results are in accordance with these hypotheses;

4. Construct validity

+Convincing arguments that gold standard is “gold” AND
correlation with gold standard ≥0.70;
?No convincing arguments that gold standard is “gold” OR
doubtful design or method;
−Correlation with gold standard <0.70, despite adequate
design and method;
0No information found on criterion validity.

3. Criterion validity

+Factor analyses performed on adequate sample size (7 ∗ #
items and ≥100) AND Cronbach's alpha(s) calculated per
dimension AND Cronbach's alpha(s) between 0.70 and 0.95;
?No factor analysis OR doubtful design or method;
−Cronbach's alpha(s) <0.70 or >0.95, despite adequate
design and method;
0No information found on internal consistency.

Quality criteriaab
+ A clear description is provided of the measurement aim,
the target population, the concepts that are being measured,
and the item selection AND target population and
(investigators OR experts) were involved in item selection;
?A clear description of above-mentioned aspects is lacking
OR only target population involved OR doubtful design or
method;
−No target population involvement;
0No information found on target population involvement.

The extent to which items in a (sub)scale are
intercorrelated, thus measuring the same construct

The extent to which the domain of interest is
comprehensively sampled by the items in the
questionnaire

Definition

2. Internal consistency

1. Content validity

Property

Table 1.1: Quality criteria for measurement properties of health status questionnaires

12

+MIC < SDC OR MIC outside the LOA OR convincing
arguments that agreement is acceptable;
?Doubtful design or method OR (MIC not defined AND no
convincing arguments that agreement is acceptable);
−MIC ≥ SDC OR MIC equals or inside LOA, despite
adequate design and method;
0No information found on agreement.

Quality criteriaab
?Doubtful design or method (e.g., no hypotheses);
−Less than 75% of hypotheses were confirmed, despite
adequate design and methods;
0No information found on construct validity.

The ability of a questionnaire to detect clinically
important changes over time

The number of respondents who achieved the lowest

7. Floor and ceiling effects

+≤15% of the respondents achieved the highest or lowest

+SDC or SDC < MIC OR MIC outside the LOA OR RR >
1.96 OR AUC ≥ 0.70;
?Doubtful design or method;
−SDC or SDC ≥ MIC OR MIC equals or inside LOA OR
RR ≤ 1.96 OR AUC < 0.70, despite adequate design and
methods;
0No information found on responsiveness.

+ICC or weighted Kappa ≥ 0.70;
?Doubtful design or method (e.g., time interval not
The extent to which patients can be distinguished from mentioned);
each other, despite measurement errors (relative
−ICC or weighted Kappa < 0.70, despite adequate design
measurement error)
and method;
0No information found on reliability.

The extent to which the scores on repeated measures
are close to each other (absolute measurement error)

Definition
is consistent with theoretically derived hypotheses
concerning the concepts that are being measured

6. Responsiveness

5.2. Reliability

5.1. Agreement

5. Reproducibility

Property
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The degree to which one can assign qualitative
meaning to quantitative scores

Definition
or highest possible score

+Mean and SD scores presented of at least four relevant
subgroups of patients and MIC defined;
?Doubtful design or method OR less than four subgroups
OR no MIC defined;
0No information found on interpretation.

possible scores;
?Doubtful design or method;
−>15% of the respondents achieved the highest or lowest
possible scores, despite adequate design and methods;
0No information found on interpretation.

Quality criteriaab

Reproduced with permission from Elsevier see Appendix A.

MIC = minimal important change; SDC = smallest detectable change; LOA = limits of agreement; ICC = Intraclass correlation; SD, standard
deviation. a + = positive rating; ? = indeterminate rating; − = negative rating; 0 = no information available.
b
Doubtful design or method = lacking of a clear description of the design or methods of the study, sample size smaller than 50 subjects (should be at
least 50 in every (subgroup) analysis), or any important methodological weakness in the design or execution of the study.

8. Interpretability

Property

1.8.1 Face validity
Face validity while considered the least rigorous validity evaluation is important to
establish when a measure is considered for use on a new population such as New Zealand
children and youth. Face validity evaluates if a measure appears to measure what it is
supposed to (Portney & Watkins, 2009). Face validity is assessed as all or none therefore a
measure will have face validity or not have face validity.

Establishing face validity

determines if a measure is suitable for those: who provide it for administration, complete it
and for those who will use the results (Portney & Watkins, 2009). Face validity is an
important first step in examining the psychometrics of a measure because if it does not appear
sufficiently relevant to those completing the measure such as parents and those administering
and interpreting the measure such as researchers and therapists further psychometric analysis
of the measure may not be relevant or inaccurate (Streiner & Norman, 2008). It is unknown if
population characteristics and culture differ significantly from the northern hemisphere where
the majority of participation and environment measures are developed and other countries
such as New Zealand. If a measure does not have face validity measuring other types of
validity may not be relevant.
1.8.2 Internal consistency reliability
Internal consistency assesses the degree to which items making up each summary
score relate to each other i.e. is this reliable (Portney & Watkins, 2009) thus inferring the
numerical presentation of the summary scores. Establishing the internal consistency of a
measure is important when multiple items are used to measure a single concept such as
participation at home (Terwee et al., 2007). According to Terwee et al. (2007) a scale that has
internal consistency firstly has sound definitions and items, and secondly has exploratory then
confirmatory factor analysis. This is generally completed during the development of the
scale.

Once scales have been confirmed Cronbach’s alpha can be calculated for each

subscale. A low Cronbach’s alpha indicates low correlation amongst the items which can
imply calculating a sum may not be appropriate. Likewise if Cronbach’s alpha indicates very
high correlations one or more items may be redundant. Establishing the internal consistency
of a measure where internal consistency has been previously documented on a different
population is appropriate as items relevant for one population may not be relevant for another.
1.8.3 Construct validity
Construct validity refers to how measurement scores relate to other measurement
scores that are consistent with predetermined hypotheses about the measured construct
(Kirshner & Guyatt, 1985; Streiner & Norman, 2008) Construct validity is measured using
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specific previously defined hypotheses about correlations between measures (Terwee et al.,
2007). According to Campbell and Fiske (1959), construct validity should be determined by
both convergent validity (what a measure does measure), and divergent validity (what a
measure doesn’t measure). Convergent validity is shown when two measures of the same
construct correlate highly (Portney & Watkins, 2009) such as two measures of participation
for children and youth.

Divergent validity is shown when two measures with different

constructs are correlated with a low correlation (Portney & Watkins, 2009) such as a parent
completed measure of participation and measure of competence. Therefore a measure that
claims to measure the constructs of participation and environment would require both
convergent and divergent validity testing to establish construct validity.

1.9 The Participation and Environment Measure for Children and
Youth (PEM-CY)
The development of the PEM-CY will firstly be described. Secondly a brief overview
of the PEM-CY will be given and thirdly the current psychometric properties of the PEM-CY
will be discussed.
1.9.1 Development of the PEM-CY
The first step in the development of the PEM-CY (see Appendix B) was to establish
an operational definition of the life situations that would be examined (Coster et al., 2012).
Twenty five life situations or sets of activities were defined based on ideas presented from the
qualitative phase of the participation and environment project (Coster et al., 2012) and current
literature. Twenty two sets of activities directly corresponded to the ICF-CY chapter codes
such as computer and video games (d920-6) but three; homework, school preparation and
overnight visits or trips did not see Table I in (Coster et al., 2012). The sets of activities were
then grouped into settings: home, school and community as parents had identified different
requirements in each of these settings.
Based on the literature and parent feedback three aspects of child/youths participation
were devised for measurement. These were frequency, extent of involvement and parent’s
desire for change. During the qualitative phase of the participation and environment project
the authors concluded vital information of the influence of the environment on a child/youths’
participation could be obtained when both the constructs of participation and environment
were examined congruently. Consequently, questions about their child’s participation in the
activities in each setting were developed to gain information on how helpful and what
resources are available see Table II in (Coster et al., 2012). The PEM-CY was then field
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tested using a web based format with caregivers of children with and without disabilities (n =
576) in Canada and United States of America.
1.9.2 Format of the PEM-CY Questionnaire
The PEM-CY is a parent questionnaire designed to measure both participation and the
environment from a parent/guardians’ perspective for children and youth aged 5 – 17 years
(Coster et al., 2011) (Appendix B).

The authors describe that the PEM-CY has three

domains: Home, School and the Community, and two subdomains: Participation and
Environment. The Participation subdomain contains 25 items consisting of 10, 5 and 10 items
for Home, School, and Community, respectively. For each item the frequency (8 point scale
from 0-7 never to daily), level of involvement (5 point scale from 1-5 minimally involved to
very involved) and desire to change (no or yes; if yes, change in frequency, involvement or
involvement in broader range). The Environment subdomain contains 45 items consisting of
12 for Home, 17 for School, and 16 for the Community and relate to either Helpfulness or
Resources. Helpfulness items are reported as: not an issue; usually helps; sometimes helps,
sometimes makes harder; and usually makes harder. Resources items are reported as: not
needed; usually yes; sometimes yes, sometimes no; and usually no. Three strategies that
family members currently use to assist their child or youth’s participation at Home, School
and the Community are completed using text boxes at the end of each domain. The PEM-CY
scoring system is complex as the authors give a variety of approaches to scoring depending on
the intended purpose (see Appendix D). The authors describe scoring methods for individual
and groups of children as well as activity and setting scores such as home, school and
community. Percentage scores of activity participation, parent responds “yes” to desired
change and environmental helpfulness or resources can also be calculated.

Additional

environment number of supports and barriers indicate the level of support or barriers in a
setting. The scoring method used in this study will be described in section 2.4.1.1.
1.9.3 Current psychometric analysis of the PEM-CY
To date, one main study has evaluated the psychometric properties of the PEM-CY
(Coster et al., 2011).

The reliability and validity of the PEM-CY was evaluated with

caregivers of children (n= 578) with (n= 282) and without disabilities (n=294), living in the
USA and Canada. Participants were mainly female caregivers (90%), white (85%) and had
graduated college (52%). The children/youth (54% boys) in the had a mean age of 11 years 2
months, were mostly white (81%), and lived in Canada (63%) in a major urban community
(45%). Although the authors did not discuss the representativeness of the sample to the USA
and Canada general population, the study appears to be biased toward white, educated
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women.

Therefore the sample does not represent a distinctly clinical or non-clinical

population and it is unclear if the PEM-CY is more appropriate to particular sub-groups of
children/youth.
A summary of the reliability findings from the Coster et al. (2011) study are presented
in Table 1.2. The authors anticipated moderate internal consistency across the participation
frequency (indicating global frequency of participation in a range of activities), involvement
(typical level of involvement in a given setting), desire for change (greater or lesser degree for
change) and environmental scales (perception of supportiveness of the environment). The
PEM-CY had moderate to good internal consistency coefficients, Cronbach’s alpha at least
0.59. Test retest reliability ranged from moderate to good, with intraclass correlations of 0.58
and above, over a one to four week period. This indicates the PEM-CY is stable over time.
Known group validity was established by conducting two way analyses of variance
(ANOVA) on the data of children/youth with and without a disability. Children and youth
with a disability group had lower participation at home, school and the community. The
PEM-CY can demonstrate different scores for children with and without disabilities who are
known to have different levels of participation. Known group validity is a relatively weak
way of establishing validity especially when the groups are expected to differ greatly in the
construct of interest and where a third unmeasured factor could be responsible for the
differences observed.
The authors of the PEM-CY recommended many areas of further study. One of the
further areas of research identified was the examination of divergent and convergent validity
such as is proposed for this Masters study.
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Table 1.2: PEM-CY Reliability – Internal consistency and Test retest reliability
Internal consistency coefficients
(Cronbach’s alpha)

Test retest reliability
(intraclass correlations)

Home
Participation frequency
Per cent participates ever
Involvement
Desire for change
Environment supports
Environment resources
Environment supportiveness

0.59
Not reported
0.83
>0.75
Not reported
Not reported
0.67

0.84
0.92
Not reported
Not reported
>0.80
>0.80
0.71

School
Participation frequency
Per cent participates ever
Involvement
Desire for change
Environment supports
Environment resources
Environment supportiveness

0.61
Not reported
0.72
>0.75
0.80
0.80
0.73

0.58
0.82
Not reported
Not reported
>0.80
>0.80
0.87

Community
Participation frequency
Per cent participates ever
Participation involvement
Desire for change
Environment supports
Environment resources
Environment supportiveness

0.70
Not reported
0.75
>0.75
0.80
0.80
0.80

0.79
0.66
Not reported
Not reported
>0.80
>0.80
0.96

1.10 Research Question
Is the Participation and Environment Measure for Children and Youth (PEM-CY)
valid in a general New Zealand population?
1.10.1 Research Aims
The more specific research objectives are:
1. Does the PEM-CY have face validity for a general population of parents in
New Zealand?
2. Does the PEM-CY have face validity for paediatric occupational therapists
working with children and youth in New Zealand?
3. Do the PEM-CY summary scores have satisfactory internal consistency?
4. Do the PEM-CY summary scores have construct validity with a general New
Zealand population of parents as indicated by convergent and divergent
validity with other instruments?
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1.11 Thesis Outline
The background literature review guided the formation of the research aims of this
study. Chapter 2 will describe the study methodology including the design and procedures.
A convergent parallel mixed methods approach consisting of two phases was used. Phase
One examined face validity with parents and occupational therapists and Phase Two evaluated
internal consistency and the construct validity including divergent and convergent validity.
Chapter 3 describes the results of Phase One interviews with parents and occupational
therapists on their perceptions of the PEM-CY and the text box comments within Phase Two
regarding parents’ reflections during completion of the online questionnaire. Phase Two
findings regarding the internal consistency and construct validity of the PEM-CY are
presented. Chapter 4 describes the key findings of the study in relation to the research
questions. Proposed explanations related to the findings are discussed in terms of scoring,
PEM-CY design, comparison measures, accuracy of the predicted correlations and the
challenges of measuring the constructs of participation and environment. The limitations of
the study are identified. The implications of these findings related to its intended purpose,
intended population, future research and clinical application are also examined.
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CHAPTER 2: METHODS
2.1 Introduction
This chapter describes the study design and procedures. First, the mixed methods
study design is described in relation to the research objectives. The convergent parallel mixed
methods approach is defined and the rationale for its use in this study is explained. Second,
the rationale and procedures for each of the two phases of the study are presented. Phase One
outlines the method to examine face validity of the PEM-CY with parents and occupational
therapists. Phase Two describes the method to examine the internal consistency and the
construct validity of the PEM-CY, including divergent and convergent validity.

2.2 Study Design
A convergent parallel mixed method design was chosen to answer the overall research
question, “is the PEM-CY a valid measure of participation and environment for children and
youth in New Zealand?’. Within this design a qualitative phase examined the perceptions of
face validity of the PEM-CY among a small number of parents of school age children and
occupational therapists currently working with children of this age range. The quantitative
phase examined the internal consistency, and divergent and convergent validity of the PEMCY among University of Otago employees, who were parents of school age children and who
completed the electronic questionnaire.
2.2.1 Mixed Methods
Mixed method research combines both qualitative and quantitative methods in data
collection and analysis (Tashakkori & Teddlie, 2003).

A mixed methods approach to

determining the face and construct validity of the PEM-CY, was selected because it enables
validity to be evaluated using different methods to gain a more comprehensive understanding.
Ontologically, mixed method research is based on either pragmatism (Tashakkori &
Teddlie, 2003; Johnson & Onwuegbuzie, 2004) or the transformative perspective (Mertens,
2010). In this study a pragmatist perspective guided the approach to examining validity of the
PEM-CY because it does not place greater emphasis on the face validity phase or the
construct validity phase of the study to answer whether the PEM-CY is a valid measure of
participation and environment for children and youth in New Zealand.

The tenets of

pragmatism are: finding middle ground between presumption and skepticism to find a
solution; rejection of an either or choice, knowledge is based on real life experiences;
pluralism is endorsed. It is a value-orientated approach (Johnson & Onwuegbuzie, 2004).
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Therefore the pragmatist perspective provides an appropriate base to evaluate validity of the
PEM-CY.
Mixed method designs are categorized based on the timing of design selection. A
priori or ‘fixed’ mixed method design was chosen in this study as the research method to
establish: face validity through subjective opinions (Sawyer et al., 2013), internal consistency
derived from Cronbach’s coefficient alpha and construct validity through convergent and
divergent validity (Portney & Watkins, 2009) as they are well recognized methods of best
practice of how to determine measurement properties.
A variety of classification systems for describing the types of mixed methods have
emerged from various fields including education, health and social research (Creswell &
Plano Clarke, 2011).

In this study the convergent parallel mixed methods approach

(Creswell, 2014) was chosen reflecting that qualitative and quantitative data were gathered
separately but concurrently to collectively explore the validity of the PEM-CY.
2.2.2 Convergent parallel mixed methods approach
The key feature of convergent parallel mixed method design is that both qualitative
data such as interviews and quantitative data such as numerical measurement examine the
same construct albeit in different ways (Creswell, 2014), (see Figure 2.1). Data is collected
and analysed concurrently and combined when interpreted to examine the overall construct.
In this study the qualitative data informed the research objective related to face (i.e. content)
validity while quantitative data investigated internal consistency, divergent and convergent
(i.e. construct) validity. Qualitative samples are generally small as qualitative methods often
gather large quantities of text (Finlay & Ballinger, 2006). Large samples are usually desired
for quantitative data in order to gain sufficient power to conduct statistical tests, the basis for
conclusions from quantitative data (Portney & Watkins, 2009).

Quantitative research is

limited by the number of variables it can include thus reducing the breadth of questions that
can be asked but has greater ability to generalize its findings (Ragin & Amoroso, 2011).
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Quantitative Data
Collection and
Analysis (QUAN)
Compare
or relate

Interpretation

Qualitative Data
Collection and
Analysis (QUAL)
Figure 2.1: Convergent Parallel Mixed Methods Approach
Reproduced with permission from Sage Publications see Appendix D.

In the convergent parallel mixed methods design participants in qualitative and
quantitative phases of the study can be drawn from the same pool of people, or recruited
separately. Typically the qualitative participants would also be the part of the quantitative
sample as the two databases would be similar and comparisons would be considered more
robust (Creswell, 2014). However, in this study the participants of the qualitative phase were
not in the quantitative phase as the burden of completing both an interview and the electronic
questionnaires was considered too high.
In summary, this study used a mixed methods research design to enable the construct
validity to be evaluated on many levels to establish a comprehensive understanding. A priori
mixed method design was used as the benefits for using qualitative and quantitative phases to
evaluate validity were identified at the start. A convergent parallel mixed methods approach
explored validity concurrently using qualitative and quantitative phases.

2.3 Phase One: Face validity
Face validity of the PEM-CY for parents and occupational therapists was examined
using cognitive interviews with five parents and five occupational therapists who work with
school age children. Prior to describing participant recruitment processes and how data were
gathered an explanation of face validity is provided, in order to provide a context for the
procedures used.
Face validity reflects the extent that a measure appears to measure what it actually is
measuring (Streiner & Norman, 2008). Establishing face validity is proposed to have five
effects on the use of a measure: increased motivation of the respondents, attraction of users,
reduced user dissatisfaction when completing, increased acceptance of results and may lead to
improved public relations (Streiner & Norman, 2008).
A measure is deemed to either have face validity or does not have face validity rather
than to occur on a continuum (Portney & Watkins, 2009). While some researchers have used
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a five point scale ranging from extremely suitable to irrelevant to see if agreement exists
among raters (Nevo, 1985) others have used subjective opinions of respondents and
professionals to claim a measure’s face validity (Sawyer et al., 2013). The latter approach
was used in this study. Establishing if the PEM-CY has face validity for potential users of the
measure will indicate if it is perceived by users as a credible measure of participation and
environments for New Zealand children and youth.
Consideration of the perspective of parents and stakeholders is relevant to face validity
appraisals.

If parents do not perceive the PEM-CY items as relevant they may not be

motivated to complete the measure or answer the questions accurately thereby undermining
the assessment’s validity. In this study, stakeholders were limited to parents of New Zealand
children as the main respondents of the PEM-CY and occupational therapists, one
professional group likely to employ a measure of participation and environment. However,
other professional groups may equally seek a measure of participation and environment such
as health policy makers, town planners, health researchers and clinicians such as
physiotherapists. The items within the PEM-CY need to appear to evaluate the participation
levels and environments of New Zealand children and youth to those who would use it in
order to be completed accurately by parents and be the assessment of choice.
2.3.1 Sample size
In deciding the sample size for interviews of parents and therapists two key areas were
considered: data saturation and known size for questionnaire problem identification. The
principle of reaching data saturation (Francis et al., 2010; Green & Thorogood, 2009) for each
stakeholder group was used. Data saturation comes from grounded theory and can be defined
as occurring when new data does not provide new insight or information (Charmaz, 2006).
Current practice assumes that most questionnaire problems are identified by a small sample
between five and nine (Willis, 2005).

Therefore based on current knowledge of data

saturation and questionnaire problem identification it was anticipated that saturation would be
reached with between five to ten parents and therapists.
2.3.2 Recruitment
A convenience sample of parents and the occupational therapists living in New
Zealand were recruited. Parents were recruited via personal networks and attempts were made
to include parents of a diverse age range of school age children, of differing ethnicities and
with a variety of education levels. This sample was separate to the quantitative sample as the
recruitment through different channels was not considered likely to influence findings unduly
and the participant burden in completing both phases was considered too high. Parents were
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given information on the study by email (see Appendix E) and were invited to contact the
researcher if interested in participating. The inclusion/exclusion criteria for the parents was
the same as the USA/Canada psychometric study of the PEM-CY (Coster et al., 2011b). As
such, the inclusion criteria for parents were that they were the primary caregiver of a child
who is aged between 5 and 17 and able to read and speak English. There were no exclusion
criteria for parents.
Occupational therapists were invited to participate in interviews via an email to the
occupational therapy professional association, Occupational Therapy New Zealand, Children
and Young Person’s special interest group (see Appendix F) to source therapists from
different geographical locations. Interested participants were invited to contact the researcher
and were included in the study in the order they responded. Inclusion criteria for occupational
therapists were: currently working with children aged 5 – 17 years, envisage using a measure
like the PEM-CY as part of their clinical assessment and able to read and speak English.
2.3.3 Data Collection
In Phase One data collection was principally guided by the process of cognitive
interviewing (Beatty & Willis, 2007). Cognitive interviewing was used to pinpoint areas of
the PEM-CY where understanding and perceptions of items were consistent or divergent from
the author’s intentions.
The goal of cognitive interviewing is to obtain verbal information about the users’
experience of a measure and her/his approach to answering questions which would otherwise
not be expressed to pretest questionnaires (Drennan, 2003). In this study cognitive interviews
enabled exploration of activities and environments unique to New Zealand children and youth
which may not be currently included in the PEM-CY. The interviews could also identify
differences in New Zealand participants’ interpretation of questions due to the particular
culture and context of New Zealand. The validity of parents completing the PEM-CY may be
compromised if participants identify problems with the measures language or cultural
interpretation of items within it. If participants found the PEM-CY lacked face validity (e.g.,
through ambiguous language for New Zealanders) then any quantitative analysis of its content
validity would be based on a false assumption that items are interpreted by users as reflecting
‘participation’ and ‘environment’ for children.
Cognitive interviewing is more typically used in the design of a new measure and a
measure is altered in response to interview findings. However, in this study the PEM-CY
remained unaltered following Phase One analysis of its face validity as the research objective
was to determine its validity for a NZ population in its current form, from which international
comparison of findings could be undertaken.
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The two main techniques of cognitive interviewing applied in this study were asking
participants to ‘think aloud’ and the use of probes (Beatty & Willis, 2007). In the ‘think
aloud’ approach the researcher encourages participants to verbalise their thoughts while they
are answering questions such as ‘tell me what you are thinking as you answer this question’.
In doing so the researcher gains information about the cognitive processes participants are
using to answer questions. The second technique, probing, involves intensive questioning by
the interviewer regarding respondents’ definition of terms or concepts within a measure.
Respondents are asked to paraphrase, explain their feelings and first responses to items and
identify areas they do not understand (Drennan, 2003). One advantage of probes over other
more general interview questions is that it reduces respondent burden in deciding what is
relevant to say about the impression of a measure or experience of using it (Collins, 2003).
Cognitive interview techniques were augmented by some general questions about parents’
(see Appendix G) and occupational therapists’ (see Appendix H) impressions and experiences
of completing the PEM-CY and their demographic information. In this study spontaneous
probes (Willis, 2005) were used more often than the ‘think aloud’ technique to guide the
cognitive interview process.
2.3.3.1 Data Collection Procedure
Data was collected from parents and therapists concurrently.

Interviews were

completed face to face or by Skype (using video function) or by telephone for participants
who were outside the immediate geographical location of the researcher. All participants
were asked to read the PEM-CY electronic version (see Appendix I). All parents intuitively
chose one of their children and worked through the PEM-CY sections with that child in mind.
Some of the occupational therapists also used this approach will reading through the PEMCY. The interviews were audio recorded and transcribed verbatim. During parent interviews
their gender, age, level of education and time taken to travel to the nearest hospital (as a proxy
indicator of rural/urban location) and children’s age, gender, ethnicity and presence of
disability was obtained. In occupational therapist interviews the number of years working
with children/youth aged 5-17 was recorded. Other information was not gathered e.g. place of
work or geographical location to maintain confidentiality.
2.3.4 Ethical Considerations
Maori consultation and ethics approval was obtained by the University of Otago
(Category A) Ethics committee prior to participant recruitment (approval number 13/186) (see
Appendix J). The key ethical considerations were ensuring participants were adequately
informed about the study process and that the confidentiality of all information was
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maintained. The Consent forms for parents (see Appendix K), occupational therapists (see
Appendix L) and Information sheets for parents (see Appendix E) and occupational therapists
(see Appendix M) were provided. Consent was obtained prior to interviews commencing.
2.3.5 Data Analysis
Cognitive interviews were analysed using a general inductive approach (Thomas,
2006) and later merged with quantitative data in the discussion chapter consistent with the
convergent parallel mixed methods approach.
2.3.5.1 General inductive approach for qualitative analysis
The general inductive approach was chosen because it provides a straightforward but
effective method of analysing the parent and occupational therapist interviews to answer the
face validity related research objectives. The general inductive approach is most similar to
grounded theory (Taylor & Francis, 2013) in relation to other qualitative analysis strategies
such as discourse analysis or phenomenology but differs in coding processes and theory
building.
The procedure used for the inductive analysis of the interviews followed 5 key stages
(Thomas, 2006).

Firstly the raw data was prepared and cleaned.

Each parent and

occupational therapist was assigned a number so the source of each comment was known.
Secondly the text was read in detail until the content and themes covered in the text were
clearly understood. Thirdly, categories associated to the key themes were identified related to
the research objective of face validity. All text related to each theme was collated together.
Fourthly, all assigned text was checked to ensure overlapping data were assigned to both
categories. Finally each category was revised and refined to explore the need for subtopics,
differing perceptions and opinions.
2.3.5.2 Trustworthiness of the qualitative data
The trustworthiness of the qualitative phase in this study was established while
considering five components of trustworthiness: credibility, transferability, dependability,
confirmability (Lincoln & Guba, 1985) and authenticity (Guba & Lincoln, 1989).
Trustworthiness refers to the extent the procedure has been explained and adhered to which
ensures transparency and therefore the findings can be trusted (Taylor & Francis, 2013).
While there is no consensus on the best method to establish trustworthiness in qualitative
research (Rolfe, 2006) and other approaches have been devised (Armour, Rivaux, & Bell,
2009; Charmaz, 2006; Lincoln & Guba, 1985; Sandelowski, 1986) the Guba and Lincoln
(1989) method of trustworthiness was chosen because it well known and described in the
literature.
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Credibility is defined as how well the processes of analysis address the intended focus
(Hungler & Polit, 1999). In this study credibility was shown through attempts to source a
diverse parent and occupational therapist sample, collecting data through interviews and
collecting data until saturation occurred. Agreement was sought with the supervisors on
themes and in determining the most appropriate quotes that cover the content of the themes.
The methods for participant selection, rationale for data collection method, amount of data
collected and strategies to ensure no data has been excluded or included inadvertently are all
important in establishing credibility (Graneheim & Lundman, 2004).
Dependability accounts for data change over time and changes made in the decision
process during analysis (Lincoln & Guba, 1989). In this study both parents and occupational
therapists interviews occurred concurrently to try to eliminate inconsistencies over time.
While interview questions were available they were not strictly adhered to as the interview
process was continually evolving and if follow up probes or questions were not explored this
may have narrowed the focus and limited new insights.
Transferability refers to whether the findings can be transferred to other populations or
environments (Hungler & Polit, 1999). In this study clear descriptions of both parents’ and
occupational therapists’ characteristics were obtained to enable the reader’s to decide whether
the findings are transferable to other contexts.
Confirmability refers to the comparison of two or more independent people about the
accuracy, relevance or interpretation of the data (Guba & Lincoln, 1985). To promote
confirmability interviews were audio recorded and transcribed to ensure accuracy of opinions
of parents’ and occupational therapists and eliminate researcher bias. The General Inductive
approach provided the procedure for analysis to also eliminate researcher bias.
Authenticity refers to the researchers conducting and presenting information in a fair
and faithful way (Guba & Lincoln, 1989). In the context of this study, issues of authenticity
were addressed by the engagement of supervisors in analysis and critiques of all drafts to
check interpretations, identify errors and critique to improve its authenticity.
In summary, the five stages of the General Inductive approach were used to analyse
the cognitive interviews to develop themes that determined the subjective opinions of the
PEM-CY for New Zealand parents and occupational therapists. This information enabled
research objective 1 Does the PEM-CY have face validity for a general population of parents
in New Zealand? and 2 Does the PEM-CY have face validity for paediatric occupational
therapists in New Zealand? of the study to be evaluated. Trustworthiness of the qualitative
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phase was established by considering the credibility, transferability, dependability,
confirmability and authenticity of the study.

2.4 Phase Two: Internal consistency and Construct validity
Phase Two of this study examined the internal consistency reliability and construct
validity of the PEM-CY for NZ parents.
Internal consistency is a form of reliability (Portney & Watkins, 2009). As such it
contributes to our understanding of the extent that items within a measure are correlated to
measure the same construct. Thus, knowledge of the internal consistency reliability of a
measure is important to interpreting the construct validity of a measure in the second part of
Phase Two of this study.
In the case of the PEM-CY the constructs purported to be measured are participation
and environment specifically helpfulness and resources, each within the domains of home,
school and community. In the PEM-CY these constructs are measured using between 4 and
10 items. Internal consistency measures the inter-item correlation of items in a questionnaire
(Curtis & Drennan, 2013). Cronbach’s alpha (α), most commonly used, splits data in two in
each way possible and calculates the correlation coefficient for each split (Field, 2009). The
variance within each item and the covariance between an item and other items are calculated
constructing a variance-covariance matrix (Field, 2009).
Cronbach’s alpha was calculated for each of the summary scores such as home, school
and community participation and overall summary scores such as overall participation
summary score which included the home, school and community summary scores.
Satisfactory internal consistency scores are expected for each of these summary scores as the
authors make interpretations across settings, such as “a high average frequency score at home
indicates greater frequency across activities”. A low Cronbach’s alpha score (α < 0.70)
indicates a low inter-item correlation suggesting that the items are measuring different things,
rather than one construct (Terwee et al., 2007). Conversely very high (α > 0.95) Cronbach’s
alpha scores indicate a high correlation among the items and may indicate that some items are
measuring exactly the same thing, thus are redundant. In this study satisfactory internal
consistency of the PEM-CY summary scores was anticipated to be 0.70 α 0.95. Establishing
internal consistency is important for questionnaires that measure a single construct using
multiple items such as the subscales of the PEM-CY.
2.4.1 Construct Validity – Convergent, Divergent
Construct validity of a measure refers to the extent it relates to other measures in ways
that are predicted by a theoretical model of the construct (Kirshner & Guyatt, 1985; Streiner
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& Norman, 2008). Construct validity is evaluated using predetermined hypotheses about
expected correlations between 2 or more measures. Other measures are usually predicted to
relate to an examined measure in two ways: convergently, or divergently.

Convergent

validity establishes whether two instruments measuring the same construct will produce
similar results and have high correlations (Portney & Watkins, 2009). Divergent validity
establishes if different instruments (measuring different constructs) produce different results
and have a low correlation with each other (Portney & Watkins, 2009). Collectively, in this
study convergent and divergent validity establish if the PEM-CY has construct validity.
At the time of writing, no studies reporting the convergent and divergent validity of
the PEM-CY have been published and this study is therefore warranted.
2.4.1.1 Scoring of the Participation and Environment Measure Children and Youth
Scoring guidelines were obtained directly from the PEM-CY authors as these had not
been published (see Appendix C).

The scoring of the PEM-CY was complex and the

candidate attempted to simplify and rationalize the number of subscales in order to apply
appropriate statistical analysis.
2.4.1.1.1 Item Values
The Frequency, Involvement, Desire for Change, Environmental Helpfulness and
Environmental Resources item values are summarised in Table 2.1:.
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No = 0
Yes = 1
Yes, do more often = 1A
Yes, do less often = 1B
Yes, be more involved = 1C
Yes, be less involved = 1D
Yes, be involved in a broader
variety of activities = 1E
Usually makes harder
=1
Sometimes helps,
Sometimes makes harder = 2
Usually helps AND Not an

Desire for change

Environmental
Helpfulness

As Author’s Item Value

Minimally Involved = 1
2
Somewhat involved = 3
4
Very Involved = 5

Involvement

Usually makes harder
= -1
Sometimes helps, Sometimes makes harder
=0
Usually helps AND Not an issue

No = 0
Yes = 1

As Author’s Item Value

Item value used in the study

Never = 0
Once in the last 4 months = 1
Few times in the last 4 months
=2
Once a month = 3
Few times a month = 4
Once a week = 5
Few times a week = 6
Daily = 7

Authors’ Item value

Frequency

Item Name

Table 2.1: PEM-CY Item Value

Do the following things help or make it harder for
your child to participate in activities in the
community?
1. The physical layout or amount of space outside
and inside buildings (e.g., distances to stores,

Would you like your child’s participation to
change in this type of activity?
1. Computer and video games

Think about 1 or 2 activities of this type that your
child participates in most often. Typically, how
involved is your child when doing these activities?
1. Computer and video games

Typically, how often does your child participate in
1 or more activities of this type?
1. Computer and video games.

Example Question on PEM-CY
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Environmental
Resources

Item Name

Usually no
=1
Sometimes yes, Sometimes no
=2
Usually yes AND not needed
=3

issue = 3

Authors’ Item value

Usually yes AND not needed
= -1

Usually no
= -1
Sometimes yes, Sometimes no = 0

=1

Item value used in the study

Are the following available and/or adequate to
support your child’s participation in the
community?
10. Access to personal transportation to access
community activities (e.g., family car, bicycle)

presence of sidewalks,
availability of ramps or elevators)

Example Question on PEM-CY

The Frequency and Involvement items were scored according to the authors’ scoring
guidelines. The frequency items were scored: Never = 0, Once in the last 4 months = 1, Few
times in the last 4 months = 2, Once a month = 3, Few times a month = 4, Once a week = 5,
Few times a week = 6, Daily = 7. The involvement items were rated and scored on a 5-point
scale from Minimally Involved (1) to Very Involved (5). The Desire for Change score was
also scored according to the author’s instructions as, No = 0, Yes = 1, with the exception of
the differentiation of the type of change required which is presented as categorical data and
would not be suitable for a summated score. In this study, the Environmental Helpfulness and
Environmental Resources variables were not assigned as per the authors’ instructions for
reasons described below. The scoring recommended by authors was: Usually makes harder =
1; Sometimes helps, Sometimes makes harder = 2; Usually helps AND Not an issue = 3;
Usually no = 1; Sometimes yes, Sometimes no = 2; Usually yes AND not needed = 3. Firstly,
assigning a variable the value 1 when the environment ‘usually makes it harder’
(Environmental Helpfulness) and ‘usually no’ i.e. resources are not available (Environmental
Resources) and assigning the value 3 ‘usually helps’ and ‘not an issue’ (Environmental
Helpfulness) and ‘usually yes’ and ‘not needed’ (Environmental Resources) was ambiguous.
An environment that is not helpful (Environmental Helpfulness) or has limited resources
(Environmental Resources) which could be considered barriers to participation should have a
negative value. Likewise a variable that ‘usually helps’, ‘not an issue’, ‘usually yes’ and ‘not
needed’ should remain positive.

Therefore these items were scored to take this into account.

Variable items rated as ‘usually makes harder’ and ‘usually no’ were scored minus 1,
‘sometimes helps sometimes makes it harder’ and ‘sometimes yes, sometimes no’ would be
scored 0, and ‘usually helps’, ‘not an issue’, ‘usually yes’ and ‘not needed’ would be scored 1.
As this change is a linear transformation to make an interpretation more intuitive it has no
effect on the statistical analysis.
2.4.1.1.2 Defining the summary scores (subscales)
Three difficulties were identified when the Coster et al, 2013 recommended subscales
were considered. Firstly, proper analysis of all subscales would be extremely challenging due
to the number of statistical tests that would be completed. Secondly, overall subscales were
not present to obtain one score across all environments. Thirdly, identifying analogous
comparison scales was required to complete convergent and divergent validity analysis and
some PEM-CY subscales would not be comparable with existing measures of participation
and environment.
The number of subscales for statistical testing was reduced. The authors’ scoring
guidelines recommends nine summary scores for each setting: home, school and community
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(see Appendix C), therefore twenty-seven summary scores (subscales) can be obtained using
these guidelines. It was considered that testing internal consistency, convergent and divergent
validity for as many as 27 scales would require an extremely large sample size to prevent
Type 2 statistical errors. The authors’ summary scores are: average frequency, % of activities
the child participates in, average involvement, % of activities which change is desired, count
of supports, count of barriers, environmental helpfulness, environmental resources and overall
environmental support scores. Each subscale was considered in terms of whether they
measure the construct of participation and environment. Frequency and involvement were
considered important components of participation so were included (see Table 2.2).
The % of activities the child participates in was not included because this measured
the variety of activities a child participated rather than how they participated in the activity.
The % of activities which change is desired was included as it shows the level of parental
satisfaction in the child’s participation which is an important consideration of participation.
The Environment count of supports and count of barriers were considered redundant and
therefore not included as they overlapped with the helpfulness and resources sources.
Environmental helpfulness and resources scores were included as they indicate a parent’s
perception of how helpful the environment is and the availability of environmental resources
respectively which was considered a more comprehensive scale for measuring the
environment construct.

Overall environmental support scores were not included as an

environment’s helpfulness and resources were considered two different components that
could not be combined. This reduced the number of subscales from 27 to 15.
Secondly, overall subscales were not present to obtain one score for each construct
across all environments (see Table 2.2). This was considered important as the score would
highlight if there were consistent issues across home, school and community environments.
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Table 2.2: PEM-CY Summary Scores used in the study
PEM-CY summary scores

Used for internal consistency

Frequency*

Yes

Used for convergent and
divergent validity.
No†

Involvement*

Yes

No†

Participation*

Yes

Yes

Desire for change*

Yes

No‡

Environmental Helpfulness*

Yes

Yes

Environmental Resources*

Yes

Yes

* Home, school, community and overall summary scores were calculated
† But these concepts were merged into a single participation summary score which was tested for
convergent and divergent validity
‡ Because no analogous comparison measure was identified.

Thirdly, identifying analogous comparison subscales was required to complete
convergent and divergent validity analysis. The frequency and involvement summary scores
did not have corresponding comparison subscales to compare against so an alternative
‘participation’ subscale was devised. Each item level frequency response for each activity
was multiplied by the involvement response for the same activity to obtain a participation
item score for each activity. The rationale for combining frequency and involvement is
pragmatic, and is based on research of other questionnaires which have adopted this strategy
successfully to gain combined scores, for example combining ratings of importance and
satisfaction with a life-area to calculate quality of life (Ruta, Leng, Russell, & MacDonald,
1994 ).
Twenty-four subscale scores were used to calculate the internal consistency of the
PEM-CY and 12 subscale scores were used for convergent and divergent calculations.
2.4.1.1.3 Calculating the summary scores
Individual summary scores for Home, School and Community: Frequency,
Involvement,

Participation,

Desire

for

Change,

Environmental

Helpfulness

and

Environmental Resources were calculated for each participant.
2.4.1.1.3.1 Frequency
The home, school and community ‘frequency’ were scored as per the author’s
instructions (see Table 2.3). All frequency responses were added and then divided by the
number of activities rated. The minimum possible frequency score for each setting is 0 and
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the maximum possible score is 7. A high score indicates a high frequency in activities in the
environment.
2.4.1.1.3.2 Involvement
The home, school and community ‘involvement’ were scored as per the author’s
instructions (see Table 2.3). All involvement responses were added and then divided by the
number of activities rated. The minimum possible involvement score for each setting is 0 and
the maximum possible score is 5. A high score indicates a high level of involvement in
activities as rated by the parent.
2.4.1.1.3.3 Participation
Each ‘participation’ item was formed by multiplying the ‘frequency’ by the
‘involvement’ response for each activity. Home, School and Community Participation
summary scores are the mean of the participation scores for each setting (home, school and
community) e.g. home participation summary score is the mean of the 10 participation scores
(see Table 2.3). The minimum possible Participation score for each setting is 0 and the
maximum possible score is 35. A high score indicates a high level of participation i.e.
frequency and/or involvement in the types of activities that take place in each of the three
environments. An overall participation summary score which is the mean of the home, school
and overall participation was calculated to obtain a global perspective of participation across
all settings and provide a comparable score needed for convergent validity testing.
2.4.1.1.3.4 Desire for change
The home, school and community ‘change desired’ were partially scored as per the
author’s instructions but were not presented as a percentage but rather as a minimum possible
score of 0 indicating no change and a high score of 1 indicating the parent would like to
change the child’s participation in all areas. An additional ‘overall desire for change’ score
was added to gain an overall perspective across all settings. This was calculated by obtaining
the mean of the home, school and community ‘change desired’ scores.
2.4.1.1.3.5 Environmental Helpfulness
The ‘environmental helpfulness’ summary scores for home, school and the
community were calculated by obtaining the mean of the respective item scores as per the
authors guidelines. As the item value had been changed to be less ambiguous the minimum
score for Environmental Helpfulness are -1 and the maximum score is 1. Overall helpfulness
scores provide a whole perspective of environmental influences on participation and were
calculated so they would be comparable with comparison measures.
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2.4.1.1.3.6 Environmental Resources
The ‘environmental resources’ summary scores for home, school and the community
were calculated by obtaining the mean of the respective item scores as per the authors
guidelines. As the item value had been changed to be less ambiguous the minimum score for
Environmental Resources is -1 and the maximum score is 1. Overall resources scores provide
a whole perspective of environmental influences on participation and were calculated so they
would be comparable with comparison measures.
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Each participation item is formed from the product of

Each involvement item is scored 1 minimally involved,
2, 3 somewhat involved, 4, 5 very involved

Community

Participation
Home

Each involvement item is scored 1 minimally involved,
2, 3 somewhat involved, 4, 5 very involved

Each involvement item is scored 1 minimally involved,
2, 3 somewhat involved, 4, 5 very involved

School

Involvement
Home

Each frequency item is scored from 0 never, 1 once in
last four months, 2 few times over last four months, 3
once a month, 4 few times a month, 5 once a week, 6
few times a week, 7 daily

Community

N/A

Add all of the parent’s
involvement responses within
home and divide the number of
activities that were rated by the
parent.
Add all of the parent’s
involvement responses within
school and divide the number
of activities that were rated by
the parent.
Add all of the parent’s
involvement responses within
community and divide the
number of activities that were
rated by the parent.

Add all of the parent’s
frequency responses within
home and divide by number of
activities that were rated 1 to 7
by the parent.
Add all of the parent’s
frequency responses within
school and divide by number of
activities that were rated 1 to 7
by the parent.
Add all of the parent’s
community responses within
home and divide by number of
activities that were rated 1 to 7
by the parent.

Each frequency item is scored from 0 never, 1 once in
last four months, 2 few times over last four months, 3
once a month, 4 few times a month, 5 once a week, 6
few times a week, 7 daily

Each frequency item is scored from 0 never, 1 once in
last four months, 2 few times over last four months, 3
once a month, 4 few times a month, 5 once a week, 6
few times a week, 7 daily

Author’s summary score
calculation

Item scoring used

School

PEM-CY
summary
score
Frequency
Home

Table 2.3 PEM-CY summary scoring

The summary score is the mean of

Is the mean of the 10 community
involvement items

Is the mean of the 5 school
involvement items

Is the mean of the 10 home
involvement items

Is the mean of the 10 community
items

Is the mean of the 5 school frequency
items

Is the mean of the 10 home
frequency items

Summary score calculation used in
this study

0

0

0

0

0

0

0

Minimum
possible
score

35*

5

5

5

7

7

7

Maximum
possible
score
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Each desire for change item is scored No = 0, Yes = 1

Each desire for change item is scored No = 0, Yes = 1

School

Community

Environmental Helpfulness

Overall

Each desire for change item is scored No = 0, Yes = 1

the frequency of participation (item score range 0
never to 7 daily) and degree of involvement (item
score 0 did not answer, 1 minimally involved to 5 very
involved)
Each participation item is formed from the product of
the frequency of participation (item score range 0 to 7)
and degree of involvement (item score 0 to 5)
Each participation item is formed from the product of
the frequency of participation (item score range 0 to 7)
and degree of involvement (item score 0 to 5)

Item scoring used

Desired
Change
Home

Overall

Community

School

PEM-CY
summary
score

Count the number of activities
that a parent has responded
‘yes’. Divide the number of
activities that were rated by the
parent. Multiply by 100 (range
0-100%).
Count the number of activities
that a parent has responded
‘yes’. Divide the number of
activities that were rated by the
parent. Multiply by 100 (range
0-100%).
Count the number of activities
that a parent has responded
‘yes’. Divide the number of
activities that were rated by the
parent. Multiply by 100 (range
0-100%).
N/A

N/A

N/A

N/A

Author’s summary score
calculation

The mean of home, school and
community change is obtained.

The summary score is the mean of
the 10 community change scores

The summary score is the mean of
the 5 school change scores

The summary score is the mean of
the 10 home change scores

The summary score is the mean of
home, school and community
participation.

The summary score is the mean of
the 10 community participation items

The summary score is the mean of
the 5 school participation items

the 10 home participation items

Summary score calculation used in
this study

0

0

0

0

0

0

0

Minimum
possible
score

1†

1†

1†

1†

35*

35*

35*

Maximum
possible
score
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Usually no
=1
Sometimes yes, Sometimes no = 2
Usually yes AND not needed = 3

Usually no

Home

School

Environmental Resources

Overall

Each helpfulness item is scored Usually makes harder
= 1, Sometimes helps, Sometimes makes harder = 2,
Usually helps AND Not an issue = 3

Community

Add all the ratings within a
setting to obtain the actual
score. Calculate the maximum
possible score within a setting
and divide the actual score by
the maximum possible score.
Multiply by 100 (range 0100%).
Add all the ratings within a

Add all the ratings within a
setting to obtain the actual
score. Calculate the maximum
possible score within a setting
and divide the actual score by
the maximum possible score.
Multiply by 100.
Add all the ratings within a
setting to obtain the actual
score. Calculate the maximum
possible score within a setting
and divide the actual score by
the maximum possible score.
Multiply by 100(range 0100%).
Add all the ratings within a
setting to obtain the actual
score. Calculate the maximum
possible score within a setting
and divide the actual score by
the maximum possible score.
Multiply by 100 (range 0100%).
N/A

Each helpfulness item is scored Usually makes harder
= 1, Sometimes helps, Sometimes makes harder = 2,
Usually helps AND Not an issue = 3

Each helpfulness item is scored Usually makes harder
= 1, Sometimes helps, Sometimes makes harder = 2,
Usually helps AND Not an issue = 3

Author’s summary score
calculation

Item scoring used

School

PEM-CY
summary
score
Home

The summary score is the mean of

The summary score is the mean of
the 5 home environmental resources
scores

The mean of home, school and
community helpfulness is obtained.

The summary score is the mean of
the 9 community environmental
helpfulness scores

The summary score is the mean of
the 9 school environmental
helpfulness scores

The summary score is the mean of
the 7 home environmental
helpfulness scores

Summary score calculation used in
this study

-1

-1

-1

-1

-1

Minimum
possible
score
-1

1§

1§

1‡

1‡

1‡

Maximum
possible
score
1‡
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Usually no
=1
Sometimes yes, Sometimes no = 2
Usually yes AND not needed = 3

=1
Sometimes yes, Sometimes no = 2
Usually yes AND not needed = 3

Item scoring used
setting to obtain the actual
score. Calculate the maximum
possible score within a setting
and divide the actual score by
the maximum possible score.
Multiply by 100 (range 0100%).
Add all the ratings within a
setting to obtain the actual
score. Calculate the maximum
possible score within a setting
and divide the actual score by
the maximum possible score.
Multiply by 100 (range 0100%).

Author’s summary score
calculation

The summary score is the mean of
the 7 community environmental
resources scores

the 4 school environmental resources
scores

Summary score calculation used in
this study

-1

Minimum
possible
score

1§

Maximum
possible
score

Overall

The mean of home, school and
-1
1§
community resources is obtained.
= indicates a high level of participation i.e. frequency and involvement, † = indicates parents’ want change, ‡ = indicates environment is more helpful, § = indicates
resources are more available to support participation.

Community

PEM-CY
summary
score

2.4.1.2 Determining the convergent validity measures
As the PEM-CY is the first measure that covers both the construct of participation and
environment a comparable measure is not available and both a participation measure and an
environment measure was required to examine convergent validity of the PEM-CY.
2.4.1.2.1 Determining the comparison questionnaire for participation convergent
validity testing
A comparison measure of participation was sought to examine convergent validity of
the PEM-CY participation summary scores. A measure was sought that, like the PEM-CY
had the following features: measured participation at home, school and community, age range
of 5-17 years, parental questionnaire, online adaptation, evidence of reliability and validity
and >15 minute completion time. Drawing on several recent systematic reviews of measures
of participation (Anaby et al., 2013; Majnemer, 2012; Phillips, Olds, Boshoff, & Lane, 2013;
Ziviani, Desha, Feeney, & Boyd, 2010) the two measures that met this criteria were Child and
Adolescent scale of participation (CASP) (Bedell, 2011a) and the Participation index of the
Mayo-Portland Adaptability Index (M2PI) (Malec & Thompson, 1994) (see Appendix N).
The CASP was chosen to test convergent validity scores as it is has published validity and
reliability data that would allow comparison of findings in this study whereas the M2PI has
not been evaluated independent of the rest of the measure so its reliability and validity is
unknown.
2.4.1.2.1.1 Child and Adolescent Scale of Participation (CASP)
Author consent was obtained prior to the commencement of the study (see Appendix
O). The CASP (see Appendix P) contains 20 items organised in four subsections: home
participation (6 items), neighborhood and community participation (4 items), school
participation (5 items) and home and community living activities (5 items). Each item is rated
using a likert scale ranging from ‘age expected’ to ‘unable’ with an option of ‘not applicable’
also for each item. It also has 3 open-ended questions at the end of the items about: factors
that interfere and support participation, assistive devices and equipment and environmental
adaptations.
The CASP can be scored to produce a CASP Total Summary Score (see Table 2.4), 4
subsection summary scores, 20 item level scores and descriptive information from openended questions. For author scoring guidelines (see Appendix Q).
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1=Unable to participate,
2=Very limited,
3=Somewhat limited,
4=Age expected / Full
participation N/A not
included in the scoring

1=Unable to participate,
2=Very limited,
3=Somewhat limited,
4=Age expected / Full
participation
N/A not included in the
scoring

1=Unable to participate,
2=Very limited,
3=Somewhat limited,
4=Age expected / Full
participation
N/A not included in the
scoring

1=Unable to participate,
2=Very limited,
3=Somewhat limited,
4=Age expected / Full
participation
N/A not included in the

Neighbourhood and
community participation

School participation

Home and community
living activities

Scale

Home participation

CASP summary score

Table 2.4 CASP summary scoring

The summary score is the mean of the scored scores x 25

The summary score is the mean of the scored scores x 25

The summary score is the mean of the scored scores x 25

Summing all ‘applicable’ responses (i.e. non applicable items are
not scored) and dividing it by the sum of the maximum scale
score of ‘applicable’ items selected by the person completing the
measure, multiplied by 100 to obtain a 100 point scale (this is
equivalent operationally to: the summary score is the mean of the
scored scores x 25)

How to calculate the score

25

25

25

25

Minimum
possible score

100

100

100

100

Maximum
possible score
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Total summary score

CASP summary score

scoring

Scale

The sum of the 4 summary scores x 25.

How to calculate the score

25

Minimum
possible score

100

Maximum
possible score

In this study the CASP Total summary score and subsection summary scores are calculated by
summing all ‘applicable’ responses (i.e. non applicable items are not scored) and dividing it
by the sum of the maximum scale score of ‘applicable’ items selected by the person
completing the measure, multiplied by 100 to obtain a 100 point scale.
To determine convergent validity in this study the CASP scores that best matched the
scoring and constructs of interest in the PEM-CY were the CASP Total Summary score and
the 4 subsection summary scores.

These scores were calculated using the method

recommended by authors and correlated with the PEM-CY home, school and community
participation summary scores and the overall participation summary score. This examined the
strength of association between similar concepts in order to determine convergent validity of
each PEM-CY summary score.
2.4.1.2.2 Determining the questionnaire for environmental convergent validity testing
A comparison measure for the environment to examine convergent validity of the
PEM-CY environment summary scores was guided by three recent reviews of environment
measures for children and youth (Anaby et al., 2013; Majnemer, 2012; Ziviani et al., 2010).
A measure was sought that, like the PEM-CY: measured the construct of environment at
home, school and the community, can be used on children and adolescents i.e. 5 – 17 years,
has been used with children and adolescents with and without disabilities, can be completed
by parents online, has evidence of reliability and validity and can be completed in less than 15
minutes. While three measures measured the construct of environment at home, school and
the community (see Appendix R) only one measure met all of these criteria, the Child and
Adolescent scale of Environment (CASE) (Bedell, 2011b) and therefore was chosen.
2.4.1.2.2.1 Child and Adolescent Scale of Environment
Author consent has been given to use this assessment for the purposes of this study
(see Appendix S). The CASE contains 18 items (see Appendix T) which are rated using a
likert scale ranging from ‘no problem’ to ‘big problem’ with an option of ‘not applicable’ (see
Table 2.5). There are two additional questions at the end of the items, other problems or
comments and please identify the physical or social aspects of the environment or qualities
about the services that your child receives that are supportive or helpful to your child. The
CASE can be scored to produce a CASE total summary score or CASE item scores, for author
scoring guidelines (see Appendix T). The CASE total summary score is created by adding the
item responses for ‘applicable’ items and dividing them by the maximum possible
‘applicable’ score and then multiplying them by 100 to obtain a 100-point scale. Nonapplicable items are not considered in the total CASE summary score. In this study, the
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CASE total summary score was calculated and correlated with the PEM-CY home, school and
participation helpfulness and resource environment summary scores and overall helpfulness
and resource environment scores to evaluate whether the scores show high correlation
indicating strong convergent validity
Table 2.5 CASE summary scoring

CASE summary score
Scale

1 = no problem
2= Little problem;
3= Big problem
N/A not scored

How to calculate the score

Sum of item responses for ‘applicable’ items divided by the
maximum possible ‘applicable’ score and then multiplying
them by 100 to obtain a 100 point scale (this is equivalent
operationally to: the summary score is the mean of the scored
scores x 33.3)

Minimum possible score

33

Maximum possible score

100 (high score indicates problems)

2.4.1.3 Determining the comparison instrument for divergent validity
To measure divergent validity a measure was sought that had: a construct relevant to
parents, established reliability and validity, that measured a construct that was distinct from
‘participation’ and environment’, could be completed online by parents/caregivers and was
quick (less than 10 minutes) to complete.
2.4.1.3.1 Parent Sense of Competency
The Parent Sense of Competency Scale (PSOC) (Johnston & Mash, 1989) (see
Appendix U) was chosen to correlate with the PEM-CY summary scores to test divergent
validity. The PSOC is a concept that is relevant to parents but is distinct from the construct of
participation and environment. It is valid in a variety of parent populations (Gilmore &
Cuskelly, 2009; Haack, Gerdes, Schneider, & Hurtado, 2011; Ngai, Chan, & Holroyd, 2007;
Rogers & Matthews, 2004). The PSOC has consistently demonstrated internal consistency
and test retest reliability (Gibaud-Wallston & Wandersman, 1978; Johnston & Mash, 1989)
(Gilmore & Cuskelly, 2009; Ohan, Leung, & Johnston, 2000). The PSOC can easily be
adapted to be completed online and it takes less than five minutes to complete (Simmons &
Lehmann, 2013).
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The PSOC has some items which are reverse scored (items 1, 6,7,10, 11, 13, 15 and
17) in order to minimize social desirability effects. Three scores can be obtained: a sense of
competence score, satisfaction and self-efficacy score (Ohan et al., 2000). The satisfaction
and self-efficacy scores are a subgroup of the sense of competence score. The sense of
competency score is calculated by obtaining the mean of the items. The minimum score is 1
and the maximum score is 6. A high sense of competence score indicates greater parenting
self-esteem. In this study, the PSOC sense of competency score will be correlated with the
PEM-CY summary scores to evaluate whether the scores show insignificant correlations
indicating divergent validity.
2.4.1.4 Missing data
A missing data protocol was established that assumed missing data would be random
or fatigue induced and not be related to the construct that is being measured. A minimum of
50% of the items included in the summary score were required to obtain a summary score for
each questionnaire. If fewer than 50% of items were not scored the summary score was not
calculated and the data point was missing. Measures that have high rates of missing data are
problematic since it introduces possible bias into the interpretation of the scores.
2.4.1.5 Rationale for presenting questionnaires electronically
Web based data collection enables potential respondents to access, answer and submit
their responses electronically using the internet (Archer, 2003).

Prior to describing the

development of the electronic questionnaire, an explanation of the advantages and
disadvantages of electronic questionnaires, factors that increase electronic response rates and
methods that increase the completeness of self-administered questionnaires are examined to
offer context.
The known advantages of web based research are: ease of access to the target
population, reduced administration (Dillman, 2000), increased data quality as alerts can
prompt incomplete or incorrect answers (Van Gelder, Bretveld, & Roeleveld, 2010), increased
response rates (Kroth et al., 2009) faster data return (Akl, Maroun, Klocke, Montori, &
Schünemann, 2005), reduced data handling (Archer, 2003) and cost effectiveness (Greenlaw
& Brown-Welty, 2009; Van Gelder et al., 2010). Due to the exploratory nature of the study
with a general NZ population, time and financial constraints of the masters programme an
electronic questionnaire was considered the best format.
Two main disadvantages of using web based questionnaires are: the high non response
rates in comparison to other methods of data collection (Van Gelder et al., 2010) and concerns
regarding reliability and validity of the data (Wyatt, 2000). Non response can occur at any
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stage of response (see Figure 2.2) such as at the invitation to participate to the participants
who are willing but do not accept to participate. At each stage of response bias can occur. In
this study a general NZ population with unknown sampling frame was sought. Therefore a
sample bias may have occurred within the wider context of unknown parameters of potential
participant characteristics.

Target population: This is the population ideally suited to meet the objectives of
the research it is the entire population of interest

Research population: This is the population to whom the invitation to participate
will be sent; it may or may not be the same as the target population

Recipient population: These are the members of the sample population who
successfully receive an email invitation to participate in the research. They may or
may not open the email message

Informed population: These are the members of the sample population who
actually read the email invitation to participate in the study. They may or may not
access the website.

Willing population: These are the potential respondents who are willing to access
the study with the intent to respond. They may or may not access the website.

Responding population: These are the potential respondents who are willing to
access the website. They may or may not complete it.

Completers: These are those who actually complete required information.
Figure 2.2: Progressive stages of response to web based research to a known population
Reproduced with permission from Wiley see Appendix V.

A Cochrane review of methods to increase responses of electronic questionnaires
(Jessen, Colver, Mackie, & Jarvis, 2003) found responses increased by 50% if non-monetary
incentives were used, and if e-questionnaires were short and had an interesting topic.
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Responses increase by 33% when immediate results were obtained and a white background
was used. Responses were increased when e-questionnaires were personalized, had simple
headers and textual representation of response categories, and when a deadline was given.
Responses were tripled when a picture was included in the email. One or more reminders can
increase responses.

Response rates were reduced when the word survey was used in the

subject line and the email included a male signature. In this study a non-monetary incentive
of two randomly allocated prizes of a $100 grocery voucher was used. Completion times of
prospective convergent and divergent measures were considered to try to keep the electronic
questionnaire as short as possible. Children and youths’ participation and environment was
considered an interesting topic so parents would participate. Due to the restraints of Survey
Monkey immediate results were unable to be obtained, and e-questionnaires could not be
personalized but a white background was used. The use of ‘survey’ was not used in the
subject line and a female signature was used. A picture was not included in the email. A
maximum of three email reminders was be sent to prompt people to consider participating.
A Cochrane protocol of methods to influence the completeness of response to selfadministered questionnaires (Edwards et al., 2007) identified shorter questionnaires, monetary
incentives and inclusion of instructions assist response rates. In this study, the time taken to
complete the divergent and convergent measures was considered an important feature and all
author instructions were included. A non-monetary incentive was used as per the Cochrane
review on increased responses for electronic questionnaires.
2.4.1.6 Development of electronic questionnaire
To convert the PEM-CY, CASP, CASE, PSOC measures and demographic questions
into an electronic questionnaire they were entered onto Survey Monkey, an online secure
commercial survey website (see Appendix I).

Consistent with paper versions of each

measure, authors’ instructions preceded each questionnaire.

All attempts to mirror the

formatting of paper-based measures was made however minor changes were made to the
PEM-CY formatting when it was not compatible with Survey Monkey (see Appendix Y). For
example the level of participation frequency, involvement and desire for change responses
needed to be completed on separate pages whereas these are all completed on one page when
the paper version is used.
Prior to recruitment, the electronic questionnaire was tested (n=4), until no errors were
identified.
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2.4.2 Sample size
To determine the sample size for the quantitative component of the study, a Type 1
error of 0.05 and power 80% without adjustments for multiple statistical tests was assumed.
Sample size requirements were calculated separately for each type of test required and given
the characteristics of each measure. The highest sample size requirement was used.
Internal consistency:

Satisfactory internal consistency will be achieved when

Cronbach’s alpha is between 0.70 and 0.95 (Terwee et al., 2007). The sample size to detect a
desired Cronbach’s alpha was obtained using an online resource (Statstodo, n.d.).

The

number of items in the PEM-CY scales is between 3 and 17. To detect a Cronbach’s alpha of
at least 0.8 with a 3 item scale, a minimal sample size of 19 is needed and for a 17-item scale,
it is 14.
Convergent validity: The sample size calculation was based upon having to determine
if a strong correlation coefficient is found between the participation summary scores of the
PEM-CY and the CASP or the environment summary scores and the CASE. The formula
used to ascertain the sample size is based upon Fisher’s z-transformation (Lachin, 1981). To
detect a correlation coefficient of no less than 0.5, a minimum sample of 24 is required and
for no less than 0.6, a minimum sample of 16 is required.
Divergent validity: The sample size calculation was based upon having to determine
that a strong correlation coefficient between the PEM-CY summary scores and the PSOC is
not present. A sample size of 30 has power of 72% to detect a correlation coefficient of no
less than 0.4. This will indicate the PEM-CY and PSOC are not highly correlated. Given this
is the largest minimum sample size of the calculations for all tests 30 was designated as the
minimum sample size for this study.
2.4.3 Participants
Consistent with the inclusion/exclusion criteria reported by (Coster et al., 2011) in
their study reporting the validity of the PEM-CY the following inclusion criteria were
employed in this study: a parent/guardian of the child who is the focus of survey, able to read
and speak English, the caregiver of the child who is aged between 5 and 17 at the time of
enrolment. There were no exclusion criteria.
2.4.4 Recruitment
University of Otago staff who were the parents of a child or youth aged 5-17 years
were invited to participate in the study via email to all-depts@otago.ac.nz (see Appendix X).
The University of Otago employed 3752 full time equivalent staff at the time of the study. As
administrators of departments were sent the email and made an independent decision to pass it
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on to staff, the precise number of people who received the invitation to participate is
unknown. University departments include academic and non-academic staff including trade
staff. While the research population includes a wide income and education level there is
likely to be a bias toward staff of higher income and education as these staff members are
likely to have higher levels of computer work time and therefore sooner exposure to the email
and willingness to participate in the study.
The body of the email included a statement of the purpose of the study, the incentive
offer (two prizes of $100 grocery vouchers) a link to the electronic questionnaire, researcher
contact information and anticipated time taken to complete the electronic questionnaire. The
information sheet was attached to the email (see Appendix Y). Two follow up emails were
sent to the prospective participants, a fortnight apart repeating the invitation to be part of the
study.
2.4.5 Data collection
The first 2 questions confirmed eligibility and consent for the study: Please confirm
your eligibility? You are the parent/guardian of the child who will be the focus of the survey,
you are able to read English, you are the caregiver of the child who is currently aged between
5 and 17 years of age; I have read the information sheet and consent to participating in the
study? Yes, No. To avoid confusion for participants with more than one child, they were then
asked to answer questions in relation to their child whose birthday would come next in
relation to the current date. Participants were then presented the PEM-CY, CASE, CASP and
PSOC followed by the demographic questions. Demographic questions included the parent’s
sex, date of birth, ethnicity, level of education, time taken to travel to the nearest hospital and
the child or youths’ sex, age, ethnicity, disability status. The format and categories used for
demographic questions were equivalent to those used in the New Zealand Census (Stats, n.d).
The opportunity to make comments was provided via a discussion box and an email address
to enter a draw for grocery vouchers was at the end of the electronic questionnaire. This was
optional and email information was only used for this purpose.
2.4.6 Ethical considerations
Ethics approval was given by the University of Otago Human Ethics Committee via
departmental delegation (see Appendix J). The key ethical considerations of this study were
ensuring participants were adequately informed about the study process, protection of
participants’ anonymity and data storage. Participants were informed about the study via the
Information sheet attached to the email. The researcher was the only person to have access to
online participants email addresses and IP addresses, this information was deleted once the
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incentive had been given. A random number generator was used for the grocery voucher
draw. To maintain confidentiality, data was stored safely on a password protected computer.
2.4.7 Data protection and confidentiality
All identifiable information i.e. email addresses was removed prior to data analysis.
Data was stored securely on a password protected computer and members of the research
team were the only personnel able to access the data.
2.4.8 Data analysis
Consistent with the convergent parallel mixed methods approach data analysis of Phase
Two occurred independent of Phase One. Data were analysed using descriptive statistics and
statistical tests using IBM SPSS Statistics 22 to evaluate the study’s objectives. Where
qualitative and quantitative data collectively informed a research objective, these were
merged in the discussion chapter.
2.4.8.1 Descriptive statistics
Descriptive statistics were used to describe parents who participated in this study and
to demonstrate the degree to which they were representative of the general New Zealand
population. Descriptive statistics were used to describe the distribution of scores including
valid and missing data, standard deviation, and floor and ceiling effects.

Floor and ceiling

effects of the PEM-CY summary scores were evaluated and were considered present if 15%
or more of respondents scored the lowest or highest possible (Terwee et al., 2007).

A

measure that has significant floor and ceiling effects for a population sample may not be
deemed appropriate for them as reliability is reduced and change cannot be measured (Terwee
et al., 2007). Comments pertaining directly to the PEM-CY received in the discussion box
were analyzed with the Phase One interviews using the General Inductive Approach.
2.4.8.2 Analysis of the internal consistency of the PEM-CY
Internal consistency of the PEM-CY was determined using Cronbach’s alpha (Curtis
& Drennan, 2013). If low Cronbach’s alpha scores (α < 0.70) for the PEM-CY summary
scores are obtained the items are measuring different things, rather than one construct
(Terwee et al., 2007). If very high (α > 0.95) Cronbach’s alpha for the PEM-CY summary
scores are obtained some items may measure the same construct and therefore may be
redundant. Establishing whether internal consistency is satisfactory is important for parents,
stakeholders and researchers to enable interpretability of the scores, especially when the
instrument is repeated to assess changes. It is also important that the construct is well-defined
for scores to be interpreted accurately.
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2.4.8.3 Analysis of convergent validity of the PEM-CY against the CASP and the CASE
Convergent validity data was analysed using Spearman’s rank correlation coefficient.
The Spearman rank correlation coefficient, given the symbol rs is a non parametic test of
correlation (Curtis & Drennan, 2013). The Spearman coefficient is relevant when variables
correlate and show two variables consistently increasing or decreasing (Hinton, 2013).
Convergent validity was examined via the PEM-CY participation scores for each
setting i.e. home, school and community and an Overall Participation score and the CASP
summary scores (see Table 2.6).
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Moderate

Moderate

Moderate

School

Community

Overall

Moderate

Substantial

Moderate

Moderate

Neighbourhood and
Community
Participation

Moderate

Moderate

Substantial

Moderate

School Participation

Moderate

Moderate

Moderate

Moderate

Home and
Community Living
Activities

Insignificant <0.3 Moderate 0.3 – 0.44 Substantial 0.45 – 0.59 High >0.59 (Burnand, Kernan, & Feinstein, 1990)

Substantial

Home Participation

Home

PEM-CY
Participation

Child and Adolescent Scale of Participation

Substantial

Moderate

Moderate

Moderate

Total Summary Score

Table 2.6: Predicted correlations of the PEM-CY participation summary scores and the Child and Adolescent Scale of Participation (CASP) summary scores.

The content of each PEM-CY participation score and each CASP summary score were
considered and predicted correlations were devised. Predicted correlations were completed
independently by the candidate and supervisors. The predictions were collated, differences
were discussed and then resolved by consensus.
Scores from directly equivalent settings were predicted to have substantial levels of
correlation >0.45 (Burnand et al., 1990). For example PEM-CY Home Participation scores
were expected to have a substantial correlation with CASP Home Participation scores.
Similarly the overall participation scores for each measure were expected to be substantially
correlated. Non-equivalent settings from each measure were expected to have a moderate
correlation given that the level of participation in one setting was anticipated to be related to
scores in other settings.
Convergent validity was calculated using the PEM-CY environmental helpfulness and
environmental resources scores for each setting and an Overall environmental helpfulness and
environmental resources score and the CASE summary score.

All 4 environmental

helpfulness and 4 environmental resources scores were predicted to have substantial levels of
correlation (see Table 2.7). For example PEM-CY Home environmental helpfulness scores
were expected to have a substantial correlation with the CASE Total Summary score.
Table 2.7 Predicted correlations of the PEM-CY environment summary scores and the CASE
summary scores.
PEM-CY Environment
summary scores

Predicted Correlation with the
CASE total summary score

Helpfulness
Home

Substantial

School

Substantial

Community

Substantial

Overall

Substantial

Resources
Home

Substantial

School

Substantial

Community

Substantial

Overall

Substantial

2.4.8.4 Analysis of Divergent validity of the PEM-CY
Divergent validity data was also analysed using Spearman’s rank correlation
coefficient rs. Divergent validity of the PEM-CY summary scores were compared to the
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PSOC (see Table 2.8). All scores were predicted to have an insignificant level of correlation
with the PSOC.

The PEM-CY participation scores were also predicted to have an

insignificant level of correlation with the CASE summary score (see Table 2.8).
Table 2.8 Predicted correlations of the PEM-CY participation summary scores and the PSOC and
CASE
PEM-CY summary scores

Predicated correlations
PSOC

CASE

Home

Insignificant

Insignificant

School

Insignificant

Insignificant

Community

Insignificant

Insignificant

Overall

Insignificant

Insignificant

Participation

Insignificant <0.3 Moderate 0.3 – 0.44 Substantial 0.45 – 0.59 High >0.59 (Burnand et al.,
1990).
The PEM-CY Environmental Helpfulness and Environmental Resource scores were
predicted to have an insignificant level of correlation with the PSOC and the CASP summary
scores (see Table 2.9).
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Insignificant

Insignificant

Community

Overall

Insignificant

Insignificant

Community

Overall

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Home Participation

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Neighbourhood and
Community
Participation

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

School Participation

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Home and
Community
Living Activities

Predicted correlations with the CASP

Insignificant <0.3 Moderate 0.3 – 0.44 Substantial 0.45 – 0.59 High >0.59 (Burnand et al., 1990)

Insignificant

School

Home

Insignificant

Insignificant

School

Resources

Insignificant

Home

Helpfulness

PEM-CY
summary score

Predicted
correlation with
the PSOC

Table 2.9 Predicted correlations of the PEM-CY Environment summary scores and the PSOC and CASP

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Total Summary Score

CHAPTER 3: RESULTS
3.1 Introduction
In this chapter the results of this study are presented. The first section describes the
findings from the Phase One interviews with parents and occupational therapists on their
perceptions of the PEM-CY and the text box comments within Phase Two regarding parents’
reflections during completion of the online questionnaire. In the second section the findings
regarding the internal consistency and construct validity of the PEM-CY are presented.
Participant characteristics for those who participated in each phase of the study are presented
as the findings from each phase are described.

3.2 Face Validity of the PEM-CY
The results of the interviews from Phase One and text box comments from Phase Two
are presented. The three themes that emerged were used to subjectively determine face
validity.
3.2.1 Interview Format and Length
All interviews with parents (n=5) were completed face to face.

Four of five

occupational therapists were interviewed using Skype and one was interviewed by telephone.
Interview length ranged from 6 minutes to 56 minutes (M = 20 minutes). The time taken to
read through or complete (NB: participants were required to read the PEM-CY, however
some chose to also complete the PEM-CY on a child or youth) the PEM-CY reported by
participants ranged from 5 minutes to 28 minutes with the (M = 18 minutes). Parents took
longer to complete the PEM-CY (M = 23 minutes) compared to therapists (M= 16 minutes).
3.2.2 Participant characteristics
All parents were over 40 years of age, most parents were female (4/5, 80%), and of
NZ European descent (3/5, 60%) (see Table 3.1). All parents held high school qualifications
and lived within 30 minutes of their nearest hospital and as such could be considered to live in
urban areas.
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Table 3.1 Characteristics of Parents who Completed Face Validity Interviews (n = 5)
Variable

Number

Gender
Male
Female
Age (years)
30-39
40-49
50-59
Ethnicity
NZ European
NZ Maori
Other
Level of Education
High School
Tertiary
Travel time to nearest hospital
0-30 minutes
Number of children
1
2
3

1
4
0
4
1
3
1
1
1
4
5
0
1
4

Note: NZ = New Zealand.
The mean number of children the parents had was 2.8 with children’s ages ranging
from 6 to 16 years. The majority of children were male (9/14, 64%), NZ European (8/14,
57%), and did not have a disability by parents’ report (12/14, 86%) (see Table 3.2). Of the
two children whose parents’ reported a disability, one child had a learning disability and one
child had an attachment disorder. All occupational therapists were female, most were NZ
European (4/5, 80%) and had at least 5 years’ experience working with children and/or youth.
Table 3.2 Parents’ Children’s Characteristics (N = 14)
Variable

Number

Gender
Female
Male
Age
5-9
10-14
15-17

5
9
4
8
2

Ethnicity
NZ European
NZ Maori
Other

8
3
3

Disability
No disability
Disability

12
2

Note: NZ = New Zealand.
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3.2.3 Text box respondents
Parents’ completing the PEM-CY, CASP, CASE and PSOC were able to make
comments on any aspect of the electronic questionnaire. All comments came from parents
who completed all four measures n = 23/73 (32%).
3.2.4 Parent and Therapist Perceptions of PEM-CY - Face Validity
Prior to discussing the three themes that emerged using the general inductive
approach, the specific items within the PEM-CY that appeared problematic for users will be
presented (see Table 3.3). Challenges in answering questions were identified by parents that
were interviewed, completed the electronic questionnaire and occupational therapists. These
were identified in each setting of the PEM-CY such as home, school and community. These
challenges may lead to inaccurate answers thus inaccurate interpretations of a parent’s
perception of their child or youth’s participation or environment.
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School participation
4) Getting together with peers outside of
class (e.g. hanging out during lunch, at recess
or other breaks during the school day)

10) Information (e.g. about activities,
services, programs)

Home Environment
8) Are services in your home available
and/or adequate to support your child’s
participation?

Home Participation
2) Indoor play and games

PEM-CY Question a participant identified
difficulties answering

Some of the questions are difficult because it
actually involves knowledge of the things they are
doing at school but you may not be aware of what
they actually do. My older son hangs out but he
does not talk about what they do or who they hang
out with. From that point of view it’s difficult for
a parent to answer those questions. A child may
well be in a better position to answer those
questions.

Assumed what’s available in the community like
fun runs, bike rides you know what is available
through the local newspaper.

...Yeah, it is ambiguous, it could mean carers, I
guess they are not meaning resources. So I
assume they are meaning people…..

…It’s not very clear, I don’t know what they
mean…

transfers from indoors to outdoors is it
included….

…. My child plays jails and traps [sic] and

Example of Participant comment

Table 3.3 PEM-CY items that appeared problematic

Parent 2.

Parent 3.

Occupational
therapist 1.

Parent 1.

Occupational
therapist 3.

Nature of
participant

Parents did not feel confident
they could accurately answer
questions about school for
adolescents.

Parents and occupational
therapists assumed this included
school and community events
and did not identify information
for the home.

Both parent’s and occupational
therapist’s had difficulty
identifying the types of services
the authors were referring to.

Parents may not answer this
accurately.

Interpretation
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5) Classes and lessons ( not schoolsponsored) (e.g. music, art, languages and
computers)

Community Participation
4) Unstructured physical activities

PEM-CY Question a participant identified
difficulties answering

Lacked a range of activities related to culture (e.g kapahaka,
marae involvement - only captured monocultural activities)

…we would talk about tramping rather than nature
trails…What about beaches and
boating….Hunting as well….If this had been
written for NZ there would be slightly different
examples.

Example of Participant comment

Text box
parent 6.

Occupational
therapist 5.

Nature of
participant

Parents may not identify that
classes and lessons in include
culturally specific activities.

The use of Northern
Hemisphere terminology may
impact on parent’s answers.

Interpretation

Three themes emerged in parents and therapists perceptions of the PEM-CY: (1) It’s
Easy to Understand and (2) Participation and Environment is Largely Covered (3) It Looks
Clinically Useful. The first two themes relate to both parents’ and occupational therapists’
views while the third is specific to occupational therapists views.
3.2.4.1 It’s easy to understand
Parents and occupational therapists perceived that the PEM-CY questions were easy to
understand.

Specifically one parent commented that “it was easy and straightforward”

(parent 1) while another “pretty much all the questions were easy to understand” (parent 2).
Interpreting questions required more concentration than the therapist had initially anticipated
but with additional focus she found it understandable. “I think by the second question I
thought how is this different to the first question and I had to reread it just to clarify but I
think it was straight forward” (occupational therapist 4).
However parents and occupational therapists had difficulty interpreting specific items
or terms when these were raised by the interviewer. For example, in the Home Environment
section the terms ‘services’ and ‘information’ were unclear to most parents and occupational
therapists when asked about them. When asked what they thought ‘services’ meant parents
and occupational therapists variously described public services such as power, phone;
personal resources such as computers, sports equipment and other people entering the home
e.g., extended family or paid caregivers. When asked about the meaning of ‘information’
parents and occupational therapists identified information in different environments such as,
their child’s school newsletter or pamphlets of local sports groups based in the community.
Several occupational therapists, but no parents, identified that some of the language
was not generally used in New Zealand e.g., vacation instead of holiday, nature trails instead
of tramping or tracks but they felt these terms would be understood by parents literate in
English. Other general comments on the usability of the PEM-CY included comments on its
format, for example, in reference to how often and involved the child was in activities. One
parent commented “…it was hard to decipher as it often said 'think about 2' choices and then
gave the whole list of choices” (text box parent 1). Similarly another parent commented that
the PEM-CY had “many repetitions and many questions with grey answers” (text box parent
2).
Comments indicated the measure “was long” (parent 3) and “wordy” (parent 5).
Parents’ voiced frustration that items covered broad areas of children’s participation, making
it difficult to provide an accurate answer. One parent commented:
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It will give you a generalisation [sic] of children’s involvement but not an
accurate snapshot because I don’t think there is enough question detail on
actual involvement. You tick a box so they do something and are involved
in it but I think time is an important factor…I think some activities there is a
big difference between 15 minutes and 3 hours (parent 2).
While parents and occupational therapists unanimously reported the measure was easy
to understand some opinions were raised indicating some difficulties with interpretation of
terms, language and length.
3.2.4.2 Participation and Environment is Largely covered
When asked if the PEM-CY measured their child/youth’s participation at home,
school and in the community all parents stated it did. Overall parents reported the PEM-CY
described the activities their children participated in and could not identify any missing
activities their child participated in. However, four out of five parents identified difficulties
accurately commenting on participation and involvement at school because they do not
observe their children in this setting. When asked “Do you think a child/youth’s participation
can be affected by the environment?”, all parents’ identified that the environments a child is
in can influence their level of participation and all occupational therapists expressed a belief
that participation and environment are closely linked.
While parents and occupational therapists felt the PEM-CY measured NZ children’s
participation in activities and environments overall some gaps were noted.

Activities

common to rural New Zealand such as hunting, New Zealand culture such as kapa haka,
unhealthy and/or illegal activities that are common among New Zealand youth e.g. drinking
alcohol with friends, were raised by parents and therapists as omitted.
3.2.4.3 It Looks Clinically Useful
Most occupational therapists identified they would consider using the PEM-CY in
clinical practice with the families they work with. Several therapists qualified this by saying
that the measure would be relevant for many families “we have very few tools available to use
for adolescents…parents fill the PEM-CY out and I think it is really great to give them
something” (occupational therapist 5) but may not be suitable for a minority of parents they
work with who have limited English literacy.
Occupational therapists commented that a child’s participation and the environment
they participate in are important aspects of their clinical decision making and that they do not
currently use a standardised assessment to measure participation. One occupational therapist
identified the ease of scoring, interpretation of scores and cost would be additional areas to
consider prior to using the PEM-CY (therapists did not undertake scoring the PEM-CY as part
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of this study). One therapist expressed hesitation at the relevance of the PEM-CY to severely
disabled or economically disadvantaged children, as follows:
… For some children it would show the divide [between what other children
have and what they do not have] and would not be appropriate for some
parents. It is not appropriate to ask questions or give assessments when you
know their child can’t participate in a whole lot of the activities.
(occupational therapist 2).
While occupational therapists felt the PEM-CY was a valid measure of participation
and environment, they considered a measure’s usefulness for writing meaningful reports to
families and ease of scoring as part of what they considered in choosing a measure hence they
concluded that the PEM-CY looks clinically useful, but with some caveats.
3.2.5 Trustworthiness of the qualitative analysis
The trustworthiness of the qualitative phase of the study followed the procedure
outlined in the methods section (see section 2.3.5.1) and considered the five components of
trustworthiness: credibility, transferability, dependability, confirmability (Lincoln & Guba,
1985) and authenticity (Guba & Lincoln, 1989). Credibility was shown through the attempts
to source a diverse parent and occupational therapist sample and data collection continued
until saturation occurred. Themes and quotes were confirmed after supervisor agreement.
Dependability was illustrated as both parents and occupational therapists interviews were
completed concurrently to try to eliminate inconsistencies over time. As outlined in the
methods section, interview questions were not strictly adhered to ensure the exploration of
probes or questions which provided new insights.

Transferability was shown by clear

descriptions of both parents’ and occupational therapists’ characteristics were obtained to
enable the readers to decide whether the findings are transferable to other contexts.
Confirmability to the data collection procedure such as interview transcription ensured
accuracy of opinions of parents’ and occupational therapists. Following the general inductive
approach provided the procedure for analysis to also eliminate researcher bias. Issues of
authenticity were addressed by the engagement of supervisors in analysis and critiques of all
drafts to check interpretations, identify errors and critique.
3.2.6 Summary of Face Validity findings
In summary, the three themes indicate that the PEM-CY is perceived to measure
participation and environment for children and youth in New Zealand, with some minor, but
not insignificant, qualification to this conclusion.

Parents’ and occupational therapists’

appraisals of the PEM-CY were tempered with caution on its use with some of the New
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Zealand population such as those who lived rurally, those with high levels of involvement in
New Zealand’s indigenous cultural activities, and those with limited literacy skills.

3.3 Internal consistency and Construct validity of the PEM-CY
A large number of parents (n = 118) began the online questionnaire. Ninety-seven
parents completed at least one section of the PEM-CY. Eighty-one parents completed all
sections of the PEM-CY and 74 parents completed all measures.
3.3.1 Participant characteristics
Seventy-six parents out of ninety-seven who completed at least one section of the
PEM-CY provided descriptive information. Most parents were female (66/76, 87%), aged
between 40 and 49 (47/74, 64%, two people did not provide that information) and were of
only NZ European descent (67/76, 88%) (see Table 3.4, for detailed participant
characteristics). The majority of parents had completed tertiary education (73/76, 96%) and
could travel to their nearest hospital within 30 minutes (65/76, 86%).

Table 3.4 Characteristics of Parents (n = 76)
Parent demographics

Number of Parents

Gender
Male
Female

10
66

Age
20-29
30-39
40-49
50-59
60-69

1
14
47
11
1

Ethnicity¹
NZ European
NZ Maori
Other

72
2
7

Level of Education
High School
Tertiary

3
73

Travel time to nearest hospital
0-30 minutes
31-60 minutes

65
11

Note. ¹Participants could choose more than one ethnicity. NZ = New Zealand.
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Seventy-five parents gave information on the child/youth they were completing the
electronic questionnaire on. The gender of the children were fairly evenly split male (39/75,
52%) (see Table 3.5). The majority of the children were aged between 10-14 years (30/75,
40%), of only NZ European descent (60/75, 80%) and did not have a disability (71/75, 95%).
Table 3.5 Characteristics of the child/youth of the parent (n = 75)
Child Demographic

Number of Children (%)

Gender
Male
Female

39
36

Age
5-9
10-14
15-17

26
30
19

Ethnicity¹
NZ European
NZ Maori
Other

70
7
8

Disability
No disability
Disability

71
4

Note. ¹Participants could choose more than one ethnicity. NZ = New Zealand.

3.3.2 Score Distribution and Missing Data
Valid responses for the PEM-CY summary scores varied for each summary score,
ranging from 82 to 100 respondents (see Table 3.6). Floor effects were present in the Desire
for Change School and Community scores.

Ceiling effects were present in the School

Involvement, all Environmental Helpfulness and Environmental Resources scores. Missing
data ranged from 15% in the PEM-CY Home Frequency score to 31% in the Involvement
Overall and Participation Overall scores.

66

67
86
82

Community

Overall

87
84

Community

Overall

Home

95

86

School

Environmental Helpfulness

97

Home

Desire for change

86

School

23 (20)

34 (29)

31 (26)

32 (27)

21 (18)

36 (31)

32 (27)

32 (27)

21 (18)

21 (18)
31(26)
34 (29)
36 (31)

97
87
84
82
97

18 (15)
28 (24)
29 (25)
29 (25)

Missing
(%)

100
90
89
89

N

Home

Frequency
Home
School
Community
Overall
Involvement
Home
School
Community
Overall
Participation

PEM-CY summary scores

Table 3.6 Distribution of the scores of PEM-CY summary scores

-1 to 1

0 to 1

0 to 1

0 to 1

0 to 1

0 to 35

0 to 35

0 to 35

0 to 35

0 to 5
0 to 5
0 to 5
0 to 5

0 to 7
0 to 7
0 to 7
0 to 7

Possible
Score Range

0.82 (0.27)

0.34 (0.22)

0.30 (0.26)

0.29 (0.32)

0.46 (0.23)

19.15 (3.84)

11.55 (4.70)

20.53 (5.43)

25.03 (4.16)

3.90 (0.57)
3.88 (0.88)
2.95 (0.92)
3.58 (0.66)

6.19 (0.59)
4.70 (0.92)
3.14 (0.90)
4.69 (0.62)

Mean (SD)

0

1.7

16.9*

31.4*

3.4

0

1.7

0

0

0
0
0.8
0

2.5
0
0
0

Floor effect
(%)

41.5 †

0.8

1.7

5.1

1.7

0

0

0

0

0
17.2 †
0.8
0

0
0
0
0

Ceiling effect
(%)
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85
89

Community

Overall

89
84
83

School

Community

Overall

35 (30)

34 (29)

29 (25)

23 (20)

29 (25)

33 (28)

29 (25)

Missing
(%)

-1 to 1

-1 to 1

-1 to 1

-1 to 1

-1 to 1

-1 to 1

-1 to 1

Possible
Score Range

0.73 (0.28)

0.70 (0.33)

0.74 (0.31)

0.70 (0.39)

0.81 (0.21)

0.83 (0.21)

0.80 (0.23)

Mean (SD)

0

0

0

0.8

0

0

0

Floor effect
(%)

17.8 †

22.9 †

29.7 †

37.3 †

16.9 †

32.2 †

25.4 †

Ceiling effect
(%)

Note: SD = Standard Deviation; *presence of floor effect – ≥15% of respondents achieved lowest possible score (Terwee et al., 2007); †presence of ceiling effect – ≥15% of
respondents achieved highest possible score (Terwee et al., 2007);

95

Home

Environmental Resources

89

N

School

PEM-CY summary scores

The number of valid responses for the CASP summary scores decreased for each
subsequent summary score of the measure from 77 to 67 (see Table 3.7) which might indicate
questionnaire fatigue. The valid number of responses for the CASE was 75 while the PSOC
was 74. Missing data from the CASP (the second instrument that was answered) ranged from
35% in the Home Participation Summary Score, to 43% for the Total summary score. The
CASE (the third measure) had 36% missing data while the PSOC had 37% of data missing.
Table 3.7 Frequency and mean of CASP summary scores
CASP summary scores

Valid
responses

Number of
Missing data
(%)

Mean

Standard
deviation

Home

77

41 (35)

27.54

4.93

Neighborhood and community

77

41 (35)

30.36

9.82

School

70

48 (41)

26.50

4.69

74
67

44 (37)
51 (43)

29.62
28.72

7.06
5.19

Participation

Home and community living activities
Total Summary Score

3.3.3 Internal consistency of the PEM-CY
Satisfactory internal consistency was observed in 12 out of the 24 PEM-CY summary
scores (see Table 3.8).
All PEM-CY Frequency scores: Home (α = 0.20), School (α=0.47), Community
(α=0.59) and Overall (α=0.68) had unsatisfactory internal consistency. Two out of four PEMCY Involvement scores: Community (α=0.72) and Overall (α=0.83) had satisfactory internal
consistency.

Home (α = 0.58) and School (α=0.65) did not show satisfactory internal

consistency.
One out of four PEM-CY Participation scores had satisfactory internal consistency.
The Overall score had satisfactory internal consistency (α=0.79) while the Home (α = 0.51),
School (α=0.63) and Community (α=0.64) scores indicated unsatisfactory internal consistency
(see Table 20).
Three out of four PEM-CY Desire for Change scores had satisfactory internal
consistency. The School (α=0.73), Community (α=0.78) and Overall (α=0.85) scores had
satisfactory internal consistency while the Home score did not have satisfactory internal
consistency (α=0.67).
Two of the four Environmental Helpfulness scores had satisfactory internal
consistency.

The Home (α=0.71) and Overall (α=0.77) scores had satisfactory internal

consistency while the School (α=0.63), Community (α=0.65) and did not show satisfactory
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internal consistency.

All the Environmental Resources summary scores had satisfactory

internal consistency including Home (α=0.77), School (α=0.82), Community (α=0.75) and
Overall (α=0.93).
In summary, all Environmental Resources summary scores and most of the Desire for
Change summary scores showed satisfactory internal consistency.

However Frequency,

Involvement, Participation and Environmental Helpfulness had satisfactory internal
consistency for half or less than half of their summary scores.
Table 3.8 Internal consistency of the PEM-CY summary scores
PEM-CY Summary score

Number
of items

Cronbach’s alpha

Home
School

10
5

0.20
0.47

Community

10

0.59

Overall

25

0.68

10

0.58

School

5

0.65

Community

10

0.72*

Overall
Participation

25

0.83*

Home

10

0.51

School

5

0.63

Community
Overall

10
25

0.64
0.79*

Home

10

0.67

School
Community

5
10

0.73*
0.78*

Overall

25

0.85*

Home
School

8
9

0.71*
0.63

Community

9

0.65

Overall

26

0.77*

4

0.77*

School

8

0.82*

Community
Overall

7
19

0.75*
0.93*

Frequency

Involvement
Home

Desire for Change

Environmental Helpfulness

Environmental Resources
Home

Note. *Satisfactory internal consistency (Terwee et al., 2007).
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3.3.4 Findings related to the Convergent Validity of PEM-CY Participation scores
in Comparison with CASP
No PEM-CY summary score had 75% of predicted convergent validity correlations
with the CASP Summary scores therefore no score met the criteria for construct validity
(Terwee et al., 2007) (see Table 3.9). However the PEM-CY Participation Overall score
results almost meet the criteria indicating a tendency towards convergent validity, with 60%
of observed correlations as predicted.
Table 3.9 Convergent validity correlations between the PEM-CY Participation Scores and the CASP
Summary Scores
PEM-CY Participation
score

% of observed correlations
as predicted

Meets criteria for
construct validity

Home

20%

No

School

40%

No

Community

60%

No

Overall

60%*

No

* = One predicted correlation was close to the predicted correlation indicating a tendency
towards convergent validity.
3.3.4.1 PEM-CY Home Participation Score
Only one out of five predicted relationships (20%) between PEM-CY Home
Participation and CASP summary scores were observed (as predicted). The PEM-CY Home
Participation score was predicted to be substantially correlated with the CASP Home
Participation score but this correlation was less than moderately correlated (rs-0.29, p<0.05)
(see Table 3.10). The PEM-CY Participation Home score was predicted to be moderately
correlated with CASP Neighbourhood and Community Participation but correlated less than
expected (rs-0.20, p = 0.80). The PEM-CY Participation Home score was also predicted to be
moderately correlated with the CASP School Participation score and correlated as expected
(rs-0.32, p<0.01). The PEM-CY Home Participation score was correlated more strongly than
predicted with the CASP Home and Community Living Activities (rs-0.50, p<0.01) and the
CASP Total summary score (rs-0.43, p<0.01) which both showed substantial correlations.
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Table 3.10 Correlations Between PEM-CY Home participation and CASP summary scores.
Comparator CASP
summary score

Correlation

Predicted
correlation

Observed correlation
matched predicted

Home participation

Insignificant
-0.29*

At least
Substantial

No – lower than expected

Neighborhood and
community participation

Insignificant
-0.20 NS

Moderate

No – lower than expected

Moderate
-0.32**

Moderate

Yes

Home and community
living activities

Substantial
-0.50**

Moderate

No – higher than expected

Total Summary Score

Substantial
-0.43**

Moderate

No – higher than expected

School participation

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2
tailed); NS not significant (p>0.05). Insignificant <0.3, Moderate 0.3 – 0.44, Substantial 0.45 – 0.59, High >0.59
(Burnand et al., 1990).

3.3.4.2 PEM-CY School Participation Score
Two out of five predicted relationships (40%) between the PEM-CY School
Participation and CASP summary scores were observed (as predicted). The PEM-CY School
Participation score was predicted to be substantially correlated with the CASP School
Participation score but was only moderately correlated (rs-0.33, p<0.01) (see Table 3.11).
The PEM-CY School Participation was predicted to be moderately correlated with the CASP
Home Participation but correlated less than expected (rs -0.14, p = 0.24). The PEM-CY
School Participation was predicted to be moderately correlated with the CASP
Neighbourhood and Community Participation but correlated insignificantly (rs -0.29, p <0.05)
however as the result is close to a moderate correlation it is considered to be borderline
evidence of convergent validity.

The PEM-CY School Participation was correlated as

predicted to be moderately correlated to the CASP Home and Community Living Activities
(rs-0.34, p<0.01) and the CASP Total summary score (rs-0.38, p<0.01).
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Table 3.11 Correlations Between PEM-CY School Participation and CASP summary scores
Comparator CASP
summary score

Correlation

Predicted
correlation

Observed correlation matched
predicted

Home participation

Insignificant
-0.14 NS

Moderate

No – lower than expected

Neighborhood and
community
participation

Insignificant
-0.29* †

Moderate

No – lower than expected

School participation

Moderate
-0.33**

At least
Substantial

No – lower than expected

Home and community
living activities

Moderate
-0.34**

Moderate

Yes

Total summary score

Moderate
-0.38**

Moderate

Yes

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2
tailed); NS not significant (p>0.05). . Insignificant <0.3, Moderate 0.3 – 0.44, Substantial 0.45 – 0.59, High
>0.59 (Burnand et al., 1990).
† = predicted correlation was close to the predicted correlation indicating a tendency towards convergent
validity.

3.3.4.3 PEM-CY Community Participation Score
Three out of five (60%) predicted relationships between the PEM-CY Community
Participation and the CASP summary scores were observed as predicted (see Table 3.12).
The PEM-CY Community Participation score correlated moderately as predicted with the
CASP School Participation score (rs-0.37, p<0.01), the CASP Home and Community Living
Activities (rs-0.39, p<0.01) and the Total summary score (rs-0.42, p<0.01). Unexpectedly, the
PEM-CY Community Participation score was not substantially correlated with the CASP
Neighbourhood and Community Participation score but was moderately correlated (rs-0.39,
p<0.01). The PEM-CY Community Participation score was also predicted to moderately
correlated with the CASP Home Participation score but was insignificantly correlated (rs0.25, p<0.01).
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Table 3.12 Correlations Between PEM-CY Community Participation and CASP summary scores
Comparator score
CASP summary
score

Correlation

Predicted
correlation

Observed correlation matched
predicted

Home participation

Insignificant
-0.25*

Moderate

No – lower than expected

Neighborhood and
community
participation

Moderate
-0.39**

At least
Substantial

No – lower than expected

School participation

Moderate
-0.37**

Moderate

Yes

Home and community
living activities

Moderate
-0.39**

Moderate

Yes

Total summary score

Moderate
-0.42**

Moderate

Yes

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2
tailed);
Insignificant <0.3, Moderate 0.3 – 0.44, Substantial 0.45 – 0.59, High >0.59 (Burnand et al., 1990)

3.3.4.4 PEM-CY Overall Participation Score
Three out of five predicted relationships (60%) between the PEM-CY Overall
Participation and CASP summary scores were observed as predicted. The PEM-CY Overall
Participation summary score correlated as predicted with the CASP Home Participation
summary score (rs-0.30 p<0.01), Neighbourhood and Community participation summary
score (rs-0.40, p<0.01) and the Total summary score (rs-0.52, p<0.01) (see Table 3.13). A
higher than predicted correlation occurred between the PEM-CY and School Participation
summary score (rs-0.45, p<0.01) however as the result is close to the predicted moderate
correlation it is considered borderline. The PEM-CY correlated higher than predicted with
Home and Community Living Activities (rs-0.51, p<0.01). Overall the findings are more in
favour of convergent validity.
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Table 3.13 Overall participation summary score correlations with the CASP
Comparator score
CASP summary
score

Correlation

Predicted
correlation

Observed correlation matched
predicted

Home participation

Moderate
-0.30**

Moderate

Yes

Neighborhood and
community
participation

Moderate
-0.40**

Moderate

Yes

School participation

Substantial0.45**†

Moderate

No – higher than expected

Home and community
living activities

Substantial
-0.51**

Moderate

No - higher than expected

Total summary score

Substantial
-0.52**

At least
Substantial

Yes

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2 tailed);
Insignificant <0.3, Moderate 0.3 – 0.44, Substantial 0.45 – 0.59, High >0.59 (Burnand et al., 1990).
predicted correlation indicating a tendency towards convergent validity.

† predicted correlation was close to the

3.3.5 Findings related to the Convergent Validity of PEM-CY Environment
Helpfulness and Resources scores in Comparison with CASE
All four PEM-CY Environmental Helpfulness scores did not meet the criteria for
construct validity (Terwee et al., 2007) as none of the observed correlations were as predicted
(see Table 3.14). All four PEM-CY Environment Resources scores had predicted convergent
validity with the CASE Summary score meeting the criteria for construct validity (Terwee et
al., 2007).

Table 3.14 Convergent validity correlations between the PEM-CY Environment Scores and the CASE
PEM-CY Environmental score

Observed correlations was as predicted

Helpfulness
Home

No

School

No

Community

No

Overall

No

Resources
Home

Yes

School

Yes

Community

Yes

Overall

Yes
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Zero out of four predicted relationships between the PEM-CY Environmental
Helpfulness Home scores and the CASE were observed as predicted (see Table 3.15). The
PEM-CY Environmental Helpfulness Home score was predicted to have a substantial
correlation with the CASE but was insignificantly correlated (rs-0.28, p<0.05). The PEM-CY
Environmental Helpfulness School score also predicted to be substantially correlated with the
CASE but only showed a moderate correlation (rs-0.30, p<0.01). Likewise the PEM-CY
Environmental Helpfulness Community was predicted to correlate substantially with the
CASE but showed a moderate correlation (rs-0.42, p<0.05). The PEM-CY Environmental
Helpfulness overall score did not correlate substantially as predicted with the CASE and was
moderately correlated (rs-0.38, p<0.01).

Table 3.15 Environmental helpfulness summary scores correlations with the CASE
PEM-CY
Environmental
Helpfulness
Summary
Score

Comparator
score

Correlation

Predicted
correlation

Observed
correlation matched
predicted

Home

CASE

Insignificant
-0.28*

At least Substantial

No – lower than
expected

School

CASE

Moderate
-0.30**

At least Substantial

No – lower than
expected

Community

CASE

Moderate
-0.42**

At least Substantial

No – lower than
expected

Overall

CASE

Moderate
-0.38**

At least Substantial

No – lower than
expected

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2 tailed)
Insignificant <0.3, Moderate 0.3 – 0.44, Substantial 0.45 – 0.59, High >0.59 (Burnand et al., 1990)

All four predicted relationships between the PEM-CY Environment Resources scores
and the CASE were observed as predicted. The PEM-CY Environmental Resources Home
score was, as predicted, substantially correlated (rs-0.53, p<0.01) with the CASE (see Table
3.16).

The Environmental Resources School score was predicted to have a substantial

correlation with the CASE and showed a high correlation with the CASE (rs-0.61, p<0.01).
The Environmental Resources Community score was predicted to have a substantial
correlation with the CASE and showed a high correlation with the CASE (rs-0.66, p<0.01).
The Environmental Resources Overall score was predicted to have a substantial correlation
with the CASE but showed a high correlation (rs-0.61, p<0.01).
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Table 3.16 Environmental resources summary scores correlations with the CASE
PEM-CY
Environmental
Resources
Summary Score

Correlation

Predicted
correlation

Observed correlation
matched predicted
(Yes or No)

CASE

Substantial
-0.53**

At least
Substantial

Yes

School

CASE

High
-0.61**

At least
Substantial

Yes

Community

CASE

High
-0.66**

At least
Substantial

Yes

Overall

CASE

High
-0.67**

At least
Substantial

Yes

Comparator
score

Home

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2 tailed);
Insignificant <0.3, Moderate 0.3 – 0.44, Substantial 0.45 – 0.59, High >0.59 (Burnand et al., 1990)

3.3.6 Findings related to the Divergent Validity of PEM-CY Participation Summary
Scores in Comparison with the PSOC and the CASE
Using divergent validity correlations two of the PEM-CY Participation summary
scores, School (100%) and Overall (100%) met the criteria for construct validity (Terwee et
al., 2007) as 75% of the results related to the predicted divergent validity (see Table 3.17).
Two PEM-CY participation summary scores, Home and Community, did not have 75% of the
results relate to the predicted divergent validity.

Table 3.17 Divergent validity correlations between the PEM-CY Participation scores and the PSOC
and the CASE
PEM-CY Participation
score

% of observed correlations as
predicted

Meets criteria for divergent
validity

Home

50% *

No

School

100%

Yes

Community

50%*

No

Overall

100%

Yes

* = One predicted correlation was close to the predicted correlation indicating a tendency towards divergent
validity.

The PEM-CY Home Participation score did not correlate insignificantly as predicted
with the PSOC (rs-0.30, p<0.05) but as it only just meets the criteria for a moderate
correlation, it provides borderline support for divergent validity (see Table 3.18). The PEMCY Home Participation summary score did correlate as predicted with the CASE (rs-0.12,
p=0.32). The PEM-CY School Participation score did correlate insignificantly as predicted
with the PSOC (rs-0.24, p<0.05) and the CASE (-0.27, p<0.05). The PEM-CY Community
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participation score did not correlate insignificantly as predicted with the PSOC (rs-0.30,
p<0.05) but as it only just meets the criteria for a moderate correlation, it provides borderline
support for divergent validity.

The PEM-CY Community participation did correlate as

predicted with the CASE (-0.20, p=0.09). The PEM-CY overall participation score did
correlate insignificantly as predicted with the PSOC (rs-0.24, p<0.05) and the CASE (rs -0.27,
p=0.05). Overall, the findings are more in favour of divergent validity for the PEM-CY
participation scores.
Table 3.18 PEM-CY Participation summary scores correlations with the PSOC and CASE scores
PEM-CY
Participation
Score
Home

School

Community

Overall

Comparator
score

Correlation

Predicted
correlation

Observed correlation
matched predicted

PSOC

Moderate
-0.30*†

Insignificant

No - higher than
expected

CASE

Insignificant
-0.12 NS

Insignificant

Yes

PSOC

Insignificant
-0.24*

Insignificant

Yes

CASE

Insignificant
-0.27*

Insignificant

Yes

PSOC

Moderate
-0.30*‡

Insignificant

No – higher than
expected

CASE

Insignificant
-0.20 NS

Insignificant

Yes

PSOC

Insignificant
-0.24*

Insignificant

Yes

CASE

Insignificant
-0.27*

Insignificant

Yes

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2
tailed); NS not significant (p>0.05). Insignificant <0.3, Moderate 0.3 – 0.44, Substantial 0.45 – 0.59, High >0.59
(Burnand et al., 1990).
† = predicted correlation was close to the predicted correlation indicating a tendency towards divergent validity.

3.3.7 Findings related to the Divergent Validity of PEM-CY Environmental
Helpfulness and Resources scores in Comparison with the PSOC and the
CASP
Four out of eight PEM-CY Environmental scores had 75% or above predicted
correlations for divergent validity therefore meeting the criteria for construct validity (Terwee
et al., 2007) (see Table 3.19). The five PEM-CY Environmental scores that had divergent
validity were Environmental Helpfulness School (100%), Environmental Helpfulness
Community (100%), Environmental Helpfulness Overall (100%) and Environmental
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Resources Home (83%).

The four PEM-CY Environmental Scores that did not were

Environmental Helpfulness Home (67%), Environmental Resources School (67%),
Environmental Helpfulness Community (50%) and Environmental Resources Overall (67%).
Table 3.19 Divergent validity correlations between the PEM-CY Environment Scores and the CASP
summary scores
PEM-CY Environmental
score

% of observed correlations
as predicted

Meets criteria for construct
validity

Home

67%

No

School

100%

Yes

Community

100%

Yes

Overall

100%

Yes

Home

83%

Yes

School

67%

No

Community

50%

No

Overall

67%

No

Helpfulness

Resources

Four out of six PEM-CY Environmental Helpfulness Home scores were as predicted
(67%) so it does not meet the criteria for construct validity (Terwee et al., 2007) as 75% of the
results relate to the predicted divergent validity (see Table 3.20).

The PEM-CY

Environmental Home Helpfulness score did not correlate insignificantly as predicted with the
PSOC (rs-0.36, p<0.01). The Home Participation CASP summary score was not as predicted
(rs-0.73, p<0.57) but all other scores were as predicted (Neighbourhood and Community
Participation rs-0.05, p=0.72, School Participation rs-0.36, p = 0.60, Home and Community
Living Activities rs-0.12, p= 0.36 and Total Summary score rs-0.13, p = 0.36).
All six of the PEM-CY Environmental Helpfulness School scores were as predicted
(100%) so it does meet the criteria for construct validity (Terwee et al., 2007) as 75% of the
results relate to the predicted divergent validity (see 3.20). The PEM-CY Helpfulness School
score correlated as predicted with the PSOC (rs-0.00, p=0.97) and the five CASP summary
scores were as predicted (Home Participation, rs-0.21, p=0.11, Neighbourhood and
Community Participation rs-0.01, p=0.94, School Participation rs-0.14, p = 0.32, Home and
Community Living Activities rs-0.06, p=0.66). The Total Summary score did not correlate as
expected (rs-0.01, p= 0.96).
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School

Home

PEM-CY Environmental
Helpfulness Summary Score

Insignificant
-0.12 NS
Insignificant
-0.13 NS

Home and community living activities

Total summary score

Insignificant
-0.21 NS
Insignificant
-0.01 NS
Insignificant
-0.14 NS
Insignificant
-0.06 NS

Home participation

Neighborhood and community participation

School participation

Home and community living activities

CASP

Insignificant
0.00 NS

Insignificant
-0.07 NS

School participation

PSOC

Insignificant
-0.05 NS

High
-0.73 NS

Moderate
-0.36**

Correlation

Neighborhood and community participation

Home participation

CASP

PSOC

Comparator score

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Predicted
correlation

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No – higher than expected

No – higher than expected

Observed correlation
matched predicted

Table 3.20 Divergent Validity as indicated by PEM-CY Environmental Helpfulness summary score correlations with PSOC and CASP scores
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Overall

Community

PEM-CY Environmental
Helpfulness Summary Score

Insignificant
0.01 NS
Insignificant
0.04 NS
Insignificant
0.05 NS

School participation

Home and community living activities

Total summary score

Insignificant
-0.22 NS
Insignificant
-0.03 NS
Insignificant
-0.18 NS
Insignificant
-0.08 NS

Home participation

Neighborhood and community participation

School participation

Home and community living activities

CASP

Insignificant
-0.12 NS

Insignificant
-0.22 NS

Neighborhood and community participation

PSOC

Insignificant
-0.08 NS

Insignificant
-0.16 NS

Insignificant
0.01 NS

Correlation

Home participation

CASP

PSOC

Total summary score

Comparator score

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Predicted
correlation

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Observed correlation
matched predicted
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Total summary score

Comparator score
Insignificant
-0.09 NS

Correlation
Insignificant

Predicted
correlation
Yes

Observed correlation
matched predicted

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2 tailed); NS not significant (p>0.05). Insignificant <0.3, Moderate 0.3 –
0.44, Substantial 0.45 – 0.59, High >0.59 (Burnand et al., 1990)

PEM-CY Environmental
Helpfulness Summary Score

All six PEM-CY Environmental Helpfulness Community scores were correlated as
predicted (100%) so it meet the criteria for construct validity (Terwee et al., 2007) as 75% of
the results relate to the predicted divergent validity (see 3.20). The PEM-CY Helpfulness
Community score showed an insignificant correlation with the PSOC (rs-0.16, p=0.25) and
the five CASP summary scores (Home Participation rs-0.08, p=0.60, Neighbourhood and
Community Participation rs-0.22, p=0.12, School Participation rs-0.01, p=0.95, Home and
Community Living Activities rs-0.04, p= 0.77 and Total Summary score rs-0.05, p = 0.76).
All six PEM-CY Environmental Helpfulness Overall scores were correlated as
predicted (100%) so it meet the criteria for construct validity (Terwee et al., 2007) as 75% of
the results relate to the predicted divergent validity.

The PEM-CY Environmental

Helpfulness Overall score correlated as expected with the PSOC (rs-0.12, p= 0.40) and all
five CASP summary scores (Home Participation rs-0.22, p=0.12, Neighbourhood and
Community Participation rs-0.03, p=0.86, School Participation rs-0.18, p=0.22, Home and
Community Living Activities rs-0.08, p= 0.56 and Total Summary score rs-0.09, p = 0.56).
Five out of six PEM-CY Home Resources scores were as predicted (83%) so it does
meet the criteria for construct validity (Terwee et al., 2007) as 75% of the results relate to the
predicted divergent validity.

The PEM-CY Home Resources score did not correlate

insignificantly as predicted with the PSOC (rs-0.41, p<0.01) (see Table 3.21). All the CASP
summary scores did correlate insignificantly as expected (Home Participation rs-0.14, p=0.22,
Neighbourhood and Community Participation rs-0.22, p<0.05, School Participation rs-0.19,
p=0.11, Home and Community Living Activities rs-0.18, p= 0.13 and Total Summary score
rs-0.28, p<0.05).
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School

Home

PEM-CY Resources
Summary Score

Insignificant
-0.19
Insignificant
-0.18

School participation

Home and community living activities

Insignificant
-0.29*
Insignificant
-0.27*
Insignificant
-0.23 NS
Insignificant
-0.26*

Neighborhood and community participation

School participation

Home and community living activities

Moderate
-0.35**

Home participation

CASP

PSOC

Insignificant
-0.28*

Insignificant
-0.22*

Neighborhood and community participation

Total summary score

Insignificant
-0.14 NS

Moderate
-0.41**

Correlation

Home participation

CASP

PSOC

Comparator score

Table 3.21 PEM-CY Environmental Resources summary scores correlations with the PSOC and CASP scores

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Predicted
correlation

Yes

Yes

Yes

Yes

No – higher than expected

Yes

Yes

Yes

Yes

Yes

No – higher than expected

Observed correlation matched
predicted (Yes or No)
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Total summary score

Home and community living activities

School participation

Neighborhood and community participation

Home participation

CASP

PSOC

Total summary score

Home and community living activities

School participation

Neighborhood and community participation

Home participation

CASP

PSOC

Total summary score

Comparator score

Insignificant
-0.25*
Insignificant
-0.26*
Insignificant
-0.19 NS
Insignificant
-0.26*
Moderate
-0.32**

Insignificant
-0.29*
Insignificant
-0.25*
Insignificant
-0.18 NS
Moderate
-0.31**
Moderate
-0.30*†
Moderate
-0.40**

Moderate
-0.35**

Moderate
-0.34**

Correlation

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Insignificant

Predicted
correlation

No – higher than expected

Yes

Yes

Yes

Yes

No – higher than expected

No – higher than expected

No – higher than expected

Yes

Yes

Yes

No – higher than expected

No – higher than expected

Observed correlation matched
predicted (Yes or No)

Note. **correlation is significant at the 0.01 level (2 tailed); *correlation is significant at the 0.05 level (2 tailed); NS Not significant. Insignificant <0.3, Moderate 0.3 – 0.44,
Substantial 0.45 – 0.59, High >0.59 (Burnand et al., 1990). †= predicted correlation was close to the predicted correlation indicating a tendency towards divergent validity.

Overall

Community

PEM-CY Resources
Summary Score

Four out of six PEM-CY School Resources scores were as predicted (67%) so it does
not meet the criteria for construct validity (Terwee et al., 2007) as 75% of the results relate to
the predicted divergent validity. The PEM-CY School Resources score did not correlate as
predicted with the PSOC (rs-0.35, p<0.01). Four of the five CASP summary scores were as
predicted (Home Participation, rs-0.29, p<0.05, Neighbourhood and Community Participation
rs-0.27, p <0.05, School Participation rs-0.23, p = 0.06, Home and Community Living
Activities rs-0.26, p<0.05). The Total Summary score did not correlate as expected (rs-0.34, p
<0.05).
Three out of six PEM-CY Community Resources scores were as predicted (50%) so it
does not meet the criteria for construct validity (Terwee et al., 2007) as 75% of the results
relate to the predicted divergent validity.

The PEM-CY Community Resources did not

correlate as predicted with the PSOC (rs-0.35, p<0.01). Three CASP summary scores were as
predicted (Home Participation, rs-0.29, p<0.05, Neighbourhood and Community Participation
rs-0.25, p<0.05, School Participation rs-0.18, p = 0.13) while the Home and Community
Living Activities (rs-0.31, p<0.01) and Total Summary score rs-0.30, p<0.01) were not as
predicted.
Four out of six PEM-CY Overall Resources scores were as predicted (67%) so it does
not meet the criteria for construct validity (Terwee et al., 2007) as 75% of the results relate to
the predicted divergent validity. The PEM-CY Overall Resources was not as predicted with
the PSOC (rs-0.40, p<0.01). Three CASP summary scores were as predicted (rs-0.25, p<0.05,
Neighbourhood and Community Participation rs-0.26, p<0.05, School Participation rs-0.19, p
= 0.11, Home and Community Living Activities rs-0.26, p<0.05). The Total Summary score
was not correlated as predicted (rs-0.32, p<0.01).
3.3.8 Summary of findings – internal consistency and construct validity of the
PEM-CY
Mixed results were shown for internal consistency, construct validity and divergent
validity of the PEM-CY summary scores (see Figure 3.1). The PEM-CY Environmental
Resources Home was the only PEM-CY summary score to have satisfactory internal
consistency and met the criteria for construct validity in terms of both convergent and
divergent validity. The PEM-CY Participation Overall summary score also had satisfactory
internal consistency, divergent validity and predicted correlations indicated a tendency
towards convergent validity.
Satisfactory internal consistency was observed in 12 out of the 24 PEM-CY summary
scores. Convergent validity was shown in all four Environmental Resources Summary scores
but not in the other eight PEM-CY summary scores. Six out of 12 PEM-CY summary scores
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meet the criteria for divergent validity. An additional two PEM-CY Participation Summary
scores: Home and Community, were close to predicted correlations indicating a tendency
towards divergent validity. Construct validity of the PEM-CY summary scores was therefore
not shown.
PEM-CY Summary score

Internal
consistency *

Convergent
Validity †

Divergent
Validity ‡

Frequency
Home
0.20
Not tested
Not tested
School
0.47
Not tested
Not tested
Community
0.59
Not tested
Not tested
Overall
0.68
Not tested
Not tested
Involvement
Home
0.58
Not tested
Not tested
School
0.65
Not tested
Not tested
Community
0.72*
Not tested
Not tested
Overall
0.83*
Not tested
Not tested
Desire for Change
Home
0.67
Not tested
Not tested
School
0.73*
Not tested
Not tested
Community
0.78*
Not tested
Not tested
Overall
0.85*
Not tested
Not tested
Participation
Home
0.51
20%
50%**
School
0.63
40%
100%
Community
0.64
60%
50%**
Overall
0.79*
60%§
100%
Environmental Helpfulness
Home
0.71*
No
67%
School
0.63
No
100%
Community
0.65
No
100%
Overall
0.77*
No
100%
Environmental Resources
Home
0.77*
Yes
83%
School
0.82*
Yes
67%
Community
0.75*
Yes
50%
Overall
0.93*
Yes
67%
______________________________________________________________________
Figure 3.1: Summary of psychometric findings.
Cells coloured green indicate satisfactory psychometric properties; amber indicates borderline
properties; red indicates unsatisfactory properties.
* Satisfactory internal consistency is α >0.70 (indicated by green)
† Satisfactory convergent validity (indicated by green)
‡ Satisfactory divergent validity (indicated by green)
§ Predicted correlation was close to the predicted correlation indicating a tendency towards convergent validity
(indicated by amber)
** Predicted correlation was close to the predicted correlation indicating a tendency towards divergent validity
(indicated by amber)
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CHAPTER 4: DISCUSSION
4.1 Introduction
In this chapter the key findings of the study are discussed in relation to the research
questions. Proposed explanations related to the findings are discussed in terms of scoring,
PEM-CY design, comparison measures, accuracy of the predicted correlations and the
challenges of measuring the constructs of participation and environment. The limitations of
the study are identified. The implications of these findings related to its intended purpose,
intended population, future research and clinical application are discussed.

4.2 Summary of key findings
The aim of this study was to determine if the PEM-CY was valid in a general NZ
population. Specifically, content (face) validity, internal consistency (a form of reliability)
and construct validity (based on convergent and divergent validity) was examined. Findings
indicate the PEM-CY had good content validity among parents and occupational therapists.
Internal consistency of the PEM-CY summary scores was not consistently found, raising
questions concerning the unidimensionality and complexity of the measured constructs. It
was also found that correlations of some PEM-CY summary scores with other known
measures of children and youth’s participation and environments did not show strong
convergent validity. Similarly, several of the correlations with measures expected to have
insignificant correlations with the PEM-CY indicating divergent validity were not as
predicted so construct validity was not determined. Collectively, these findings may indicate
that the PEM-CY does not measure children’s participation or their environments in a valid
and reliable way for parents in New Zealand.
4.2.1 Research Objectives 1 and 2: Does the PEM-CY have face validity for a
general population of parents in New Zealand? Does the PEM-CY have face
validity for occupational therapists working with children and youth in
New Zealand?
Face validity was established using the general inductive approach to analyse the
subjective opinions of New Zealand parents and occupational therapists. Key findings were:
it was easy to understand, it covers what New Zealanders think of as Participation and
Environment for children and youth and it appeared clinically useful for occupational
therapists. However, some NZ specific occupations and negative occupations were thought to
be omitted, and parents raised concerns when completing the PEM-CY school section for
youth which may have implications on the validity of the PEM-CY when used in NZ.
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The PEM-CY appears to have a bias towards monocultural, healthy or more socially
acceptable occupations. Some NZ children and adolescents participate in culture specific
activities such as kapa haka (Maori performing arts) and geographically specific activities
such as hunting which would not be accounted for in the PEM-CY. An amendment to the
PEM-CY that could accommodate these is suggested but the psychometric properties
published would no longer apply.

Similarly, unhealthy and unsocial activities such as

drinking alcohol with friends are also not accounted for. It is estimated in New Zealand that 1
in 3 young people aged 12-16 years engage in binge drinking (Field, 2009). A New Zealand
Ministry of Health survey conducted in 2007/8 found among people who had used drugs, one
in three had first used drugs when aged 15-17 years (Statstodo, n.d.). Given this prevalence
of unhealthy occupations, among youth that may access occupational therapy or other health
services the absence of negative occupations may limit the usefulness of the PEM-CY with
youth for research or clinical purposes particularly those experiencing mental health issues.
Parents of high school aged children expressed concern they cannot accurately answer
the school section of the PEM-CY indicating face validity of the school items was less clear.
In New Zealand parental involvement generally decreases as children move through primary,
intermediate and high school. If parents perceive that part of a questionnaire is meaningless
or insensitive reliability and validity may be compromised and may affect their level of
engagement when completing the questionnaire. It is unknown if parents of high school
children with a disability, mental health and/or behaviour concerns would express the same
concerns when answering the school participation questions. Further research using only the
PEM-CY school section with parents of children with difficulties could establish if they also
perceive an inability to accurately answer the PEM-CY questions.
In, summary while the PEM-CY generally showed face validity, the extent that the
PEM-CY is useful for parents, occupational therapists and as a measure of participation and
environment for New Zealand child and youth is unclear. An amendment to include NZ
specific occupations has been recommended and potential users of the PEM-CY need to be
aware that unhealthy occupations that NZ youth may participate are not included. Concerns
of accuracy in completing the school participation section for parents of high school children
were also raised and should be considered by future researchers and clinicans particularly
when interpreting the scores of the school section.
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4.2.2 Research Objective 3: Does the PEM-CY summary scores measure two
reliable

constructs

evident

through

positive

ratings

for

internal

consistency?
The extent that all summary scores within the PEM-CY measure either Participation
or the Environment of Children and Youth is questionable, given that only 11/24 (46%) of
summary scores met standards for satisfactory internal consistency (Terwee et al., 2007).
The participation subdomain of the PEM-CY including frequency, involvement, desire
for change and the addition of participation had 6/16 (38%) of the summary scores which met
the standards for satisfactory internal consistency.

The frequency, involvement and

participation scores did not consistently show internal consistency. However, the ‘Desire for
change’ summary scores while intrinsically linked to satisfaction which is an important
perspective of participation, is exclusively the parent’s perspective which may account for the
higher Cronbach’s alphas.
The environment subdomain of the PEM-CY including environmental helpfulness and
resources had 6/8 (75%) of the summary scores meeting the standards for satisfactory internal
consistency.

The construct of environment may be considered more stable which may

indicate it is more unidimensional as it is scored in the setting as opposed to the influence on
each activity completed in the setting. For example, in the home section: Do the following
things help or make it harder for your child to participate in activities at home? 1. The
physical layout or amount of space and furniture in your home.
It is a necessary assumption though not stated that since the authors of the PEM-CY
conducted internal consistency evaluation as part of the original psychometric evaluation,
they considered the constructs of participation and environment to be unidimensional or
numerical. Gardner (1995) proposes for items to be grouped in a measure they need to share
a common variance i.e. they must display unidimensionality. A unidimensional scale consists
of a set of items that correlate with each other (DeVellis, 2006) often determined by factor
analysis. Factor analysis has not previously been reported for the PEM-CY. Furthermore, fit
of the items to a Rasch model would be a more robust method of determining
unidimensionality of the PEM-CY. Although Cronbach’s alpha provides an indication of
inter-item correlation, it is not generally viewed as adequate evidence for unidimensionality
(Schmitt, 1996).

Future work could establish which PEM-CY summary scores are

unidimensional using factor analysis and Rasch analysis and therefore warrant summary
scores to be generated. Such studies would need to be very large in view of the number of
PEM-CY subscales.
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The key assumption of a strong Cronbach’s alpha is that high scores on one item
should be associated with strong scores on another item. However, can this be sensibly
applied to the concept of participation? For example, if a person is frequently involved in one
activity there may be a structural reason (such as there are limited hours in a day) to have low
frequency in another activity. Both Fayers and Hand (2002) and Streiner (2003a) suggest
indices where the items are aspects of a phenomenon which do not have to be correlated,
because the items are causes of the phenomenon rather than being directly reflective of the
phenomenon, in which case internal consistency may not be relevant. Streiner (2003b) further
suggests that summary scores made up of causal indicators do not have to be correlated with
each other and the use of internal consistency testing in these situations can led to instruments
being inappropriately dismissed or criticised (Juniper, Guyatt, Ferrie, & King, 1999). This
will be discussed in detail in section 4.3.1.
4.2.3 Research Objective 4: Does the PEM-CY summary scores have construct
validity in a general New Zealand population of parents as indicated by
convergent and divergent validity with other instruments?
Adequate construct validity, evidenced through predicted levels of convergent and
divergent validity (Terwee et al., 2007) were not consistently observed in the PEM-CY
participation summary scores. As previously explained the original scoring of PEM-CY did
not have participation summary scores per se; these were devised using frequency and
involvement scores for each of the PEM-CY participation summary scores. There are three
possible reasons for the observation of non-predicted correlation. Firstly, the predictions were
wrong, secondly the comparison participation measure is not measuring the same construct
and thirdly the PEM-CY is faulty.
4.2.3.1 Accuracy of Predicted correlations
The predicted correlations were based on the following four assumptions. Firstly, the
summary scores of the two measures within the same settings such as PEM-CY home
participation and CASP Home participation would be substantial. Secondly, correlations of
summary scores within different settings would be moderate such as PEM-CY home
participation and CASP school participation. Thirdly, all PEM-CY environmental summary
scores would correlate substantially with the CASE total summary score.

Finally, all

correlations with divergent measures would be insignificant.
After reconsidering the assumptions and knowing the results, two predictions were
considered fair. These are: substantial correlations with same setting scores and insignificant
correlations with scores of different measures. The other predictions may not have been fair.
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The assumption that participation in one area would be moderately correlated in another area
may have been wrong. A child may in fact participate very differently at home than they do
at school. The assumption that PEM-CY environmental helpfulness which is one aspect of
environment would correlate with an overall environment score may have been wrong.
Further study repeating the measure with a different comparison measure and additional
consideration regarding the prediction matrix is recommended.
4.2.3.2 Comparison measures were not measuring the same construct
It is possible that the CASP (the participation comparison measure) and the CASE (the
environment comparison measure) may not be measuring participation and environment
respectively or maybe measuring a different aspect of participation i.e. participation is not a
unidimensional construct. The CASP was chosen because it measured participation at home,
school and community, had an age range of 5-17 years, was a parental questionnaire, could be
developed into an online adaption, had published evidence of reliability and validity and can
be completed in less than 15 minutes. Likewise, the CASE was chosen because it measured
of the environment at home, school and the community, can be used on children and
adolescents i.e. 5 – 17 years, has been used with children and adolescents with and without
disabilities, can be completed by parents online, has evidence of reliability and validity and
can be completed in less than 15 minutes.
There are two factors that need to be considered when reconsidering the use of the
comparison measures.

Firstly the methodological quality of the psychometric studies

completed on these measures and secondly the results of these studies. Four psychometric
studies that evaluate validity have been completed on the CASP and CASE (see Table 34).
The COSMIN checklist (Mokkink et al., 2010) (see Appendix BB) offers a standardised
method of evaluating the validity and measurement properties of a study and assigns a rating
from poor to excellent. Rainey, van Nispen, van der Zee, and van Rens (2014) have applied
the COSMIN checklist on the CASP psychometric studies and have found the quality ranges
from poor to good (see Table 4.1). The COSMIN checklist has not been used to evaluate the
methodological quality of the psychometric study published on the CASE.
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Table 4.1 Construct Validity of the CASP and CASE – application of the COSMIN Checklist
Construct Validity
Structural validity

Hypotheses testing

Cross-cultural
validity

CASP
Bedell (2004)

Poor

Fair

Not tested

Bedell (2009)

Fair

Poor

Not tested

Hwang et al. (2013)

Good

Fair

Fair

CASE
Bedell (2004)

The COSMIN checklist
has not been used.

The results of three validity studies (Bedell, 2004; Bedell 2009; Hwang et al, 2013)
completed on the CASP indicated by Rasch analysis the CASP was measuring a
unidimensional construct (see Table 4.2).. Results from the CASE are less clear and the
CASE may be multidimensional. Given the results of the quality of the methodological
studies and the published validity of the CASP and CASE it is not completely clear if the
PEM-CY and the CASP and CASE were measuring the same construct. However, this
problem relates back to the conceptual difficulties with measuring participation and
environmental factors at all (see section 4.3).
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Hypothesis testing

Cross cultural
validity

Factor analyses showed that items from similar domains loaded
onto one of three factors and a large (63%) proportion of variance
was explained. Rasch analyses revealed essentially one
unidimensional construct.

Factor analysis yielded a two-factor CASP-C structure
contributing 64.1% explained variance.
Rasch analysis also indicated a unidimensional construct. Rasch
analysis showed that the CASP-C items were essentially
measuring a unidimensional construct with 83.7% variance in
observations explained by the measures

Preliminary results from factor and Rasch analyses, it is unclear
whether the CASE is functioning like a unidimensional scale,
multidimensional scale or an inventory of related and unrelated
environmental problems

Hwang et al.
(2013)

CASE
Bedell (2004)

CASE is negatively correlated with the CASP
summary scores (r = −0.57,
p < 0.01)

Significant differences between the two
intellectual disability severity groups on all CASPC summary scores, except for HCLA, which
approached significance.

Children without disabilities had significantly
greater extent of participation (higher CASP
scores) than children with disabilities

Not tested

Fair (Rainey et
al., 2014)

Not tested

Factor analyses showed that items from similar domains loaded Children without disabilities had significantly Not tested
onto one of three factors and a large (63%) proportion of variance greater extent of participation (higher CASP
was explained. Rasch analyses revealed essentially one scores) than children with disabilities.
unidimensional construct.

Structural validity

Construct Validity

Bedell (2009)

CASP
Bedell (2004)

Table 4.2 Validity of the CASP and CASE

4.2.3.3 Divergent measures were not measuring a different construct
The PSOC as the divergent validity measure of participation may not have been the
best choice as the relationship between parental self-esteem and children’s participation may
be stronger than initially anticipated.

Likewise, the PSOC as the divergent measure of

environment may also have not been the best choice as the relationship between parental selfesteem and environmental resources may be stronger than anticipated. However, without
valid measures of participation and environment it is not possible to understand the
relationship between parental self-esteem and participation and parental self-esteem and
environmental resources. It remains a reasonable assumption that correlations between PSOC
and PEM-CY scores would be lower than between PEM-CY scores and other measures of
participation (CASP) and environment (CASE).
4.2.3.4 The PEM-CY is/is not faulty
To evaluate whether the PEM-CY is faulty a number of reasons for faulty
measurement need to be considered. These include the items selected, the validity of scoring
and whether the constructs of participation and environment are quantifiable or not.
4.2.3.4.1 Items selected
The methodology used to select the items of the PEM-CY seemed appropriate and is
documented in the literature (Bedell, Khetani, Cousins, Coster, & Law, 2011; Coster et al.,
2012). Items were selected based on the literature and participant suggestions during the
qualitative phase. Items were further reviewed by research team, advisors and parents. The
rationale for the aspects of participation chosen for measurement; frequency, involvement and
desire for change is documented. The authors ensured that the environment items represented
the five environmental factors chapters of the ICF-CY. Additional questions on the demands
of the activities in each setting had on their child’s participation completed the PEM-CY. The
qualitative phase of the study identified some NZ specific occupations and negative
occupations were thought to be omitted. Further consideration of items relevant to NZ
children and youth which would include items examples to be contextual to NZ such as in the
PEM-CY community participation, unstructured activities e.g. nature trail walks would be
substituted with tramping and hunting.
4.2.3.4.2 Scoring
4.2.3.4.2.1 Item scoring
Item scoring is not clear-cut in the PEM-CY environment sections which may lead to
inaccurate scoring by parents. There is ambiguity when scoring items that are ‘not needed’
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because the item may simply be ‘not needed’ or may be ‘not available if it was needed’. In
the latter scenario, it is possible that parents could score this item either ‘not needed’ or
‘usually no’. For example in the PEM-CY school environment section (see Appendix A),
“Are the following available and/or adequate to support your child’s participation at school?
Access to personal transportation to get to school (e.g. family car, bicycle).” For families who
live close to school, transportation may not be needed but the resources available for these
families who do or not have a car are quite different. Where a car is available for transport to
school, but the child is encouraged to walk, the parent may find it difficult to choose between
the response options of “not needed” or “usually yes”.
The responses ‘usually helps’/‘not an issue’ (environmental helpfulness) and ‘usually
yes’/‘not needed’ (environmental resources) are rated separately on the PEM-CY but assigned
the same value. This increases the chance of a ceiling effect and it is unclear whether the
equivalence of the response options are sensible.
4.2.3.4.2.2 Summary scores
The authors of the PEM-CY report the participation and environment items are
indicators of experiences that are significant to parents (Coster et al., 2012). Therefore which
derived summary scores to use should depend on the purpose of measurement. If parental
satisfaction of a child/youth’s current participation is examined the desire for change
summary score will be used. Alternatively, to indicate the child’s participation in a particular
setting, frequency or involvement summary scores may be used.
In this study the calculation of Participation summary scores was driven by the aim of
convergent validity testing. This required one participation score to correlate with the
analogous CASP score. As internal consistency of the Participation summary scores was not
satisfactory and convergent validity was not shown, it is possible that the method chosen of
combining the participation involvement and frequency item scores into a single participation
item was not sensible. On the other hand, even when the originally scored frequency and
involvement values were examined for internal consistency, broadly similar findings
emerged. In order to explore this further comparison measures of frequency and involvement
would need to be identified and compared with PEM-CY frequency and involvement scores.
PEM-CY overall summary scores, participation, desire for change, environmental
helpfulness and resources were calculated to ascertain if these domains across all
environments provide relevant scores for interpretation. There appears to be some merit in
calculating these scores as they all showed satisfactory internal consistency.
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4.3 Challenges of measurement of Participation and Environment
The challenges of measuring the constructs of participation and environment are well
documented in the literature (Coster & Khetani, 2008; Whiteneck & Dijkers, 2009).
Measurement of these constructs often involve the use of summary scores but determining
whether these scores are made up of effect or causal indicators has not been explored.
4.3.1 Causal indicators verses Effect indicators
It is relevant to examine whether the PEM-CY summary scores are made up of causal
or effect indicators. Some concepts such as intelligence are measured by items that are
“effect” items or indicators (see Figure 4.1). This is the situation in which items should
correlate strongly with each other, since the underlying construct (in this case intelligence)
should be the main effect on the different items that indicate (the items). The construct of
intelligence has arrows leading to the effect items of vocabulary, problem solving,
mathematical ability and abstract reasoning. The effect items are expected to correlate highly
because they are influenced by the common construct intelligence.

Vocabulary

Intelligence

Problem Solving
Mathematical Ability
˚
˚

Abstract Reasoning
Figure 4.1: Measured variables as effect items
Reproduced with permission from Taylor & Francis see Appendix Z.

Other constructs such as ‘Quality of life - QOL’ items or indicators influence or cause
QOL (see Figure 4.2). When an item causes QOL, there is no reason to think that the different
items would be correlated since they might act independently on QOL. The items may or
may be correlated with each other or may change between environments or populations
(Streiner, 2003a). To illustrate this, a person’s quality of life may increase because they
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participate in a new sport which does not affect their mobility, dressing, income, family life or
feeding. However, a person’s quality of life may improve because of their mobility which
leads them to participate in a new leisure activity indicating a correlation between mobility
and leisure activities for that situation. In this example, the different indicators of QOL go
towards making up QOL – they are causal indicators, but are not driven by a common
underlying factor of QOL. For example, it would not be reasonable to expect that having high
levels of QOL would lead to all QOL indicators (family life, sport, income etc) to be high.
Different aspects of life instead cause QOL to be high in different individuals.

Mobility

Dressing

Quality of
Life

Feeding
˚
˚

Leisure
activities
Figure 4.2: Measured variables as causal items
Reproduced with permission from Taylor & Francis see Appendix Z.

This concept could be applied to the participation (see Figure 4.3) and environment
(see Figure 4.4) constructs as measured in the PEM-CY. When considering the PEM-CY
items that are explored in the home participation section such as frequency, involvement and
change these items are perceived to all cause home participation.

The items may be

correlated with each other in some circumstances such as a parent who wants their child to
change their level of participation in an activity like computer and video games. They may
encourage the child to decrease the frequency by making the computer available on certain
days of the week. Home participation would change as the frequency in the activity has
decreased and the desire for change would no longer be needed. Therefore the frequency,
involvement and desire for change may cause home participation. This is probably more
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likely than the ‘effect’ model whereby each PEM-CY item varies according to the underlying
construct of participation.
Frequency

Home
Participation

Involvement
Change

Frequency

Participation

School
Participation

Involvement
Change

Frequency

Community
Participation

Involvement
Change

Figure 4.3: Measured variables of the PEM-CY participation as causal items

The same application can be used to explore environmental helpfulness and
environmental resources as environmental variables of the PEM-CY.

Whether the

environment is perceived as being helpful and having adequate resources causes the home
environment summary scores. In some circumstances they may correlate such as the home
environment is unhelpful and there are no resources. But changes in home environmental
helpfulness would not be expected to necessarily change with school environmental
helpfulness – they are not ‘effect’ indicators.
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Home
Environmental
Helpfulness

Home
Environment

Home
Environmental
Resources

School
Environmental
Helpfulness

Environment

School
Environment

Community
Environment

School
Environmental
Resources

School
Environmental
Helpfulness
Home
Environmental
Resources

Figure 4.4 Measured variables of the PEM-CY environment as causal items

There are several issues to consider if the construct of participation and environment
are to be measured if ‘causal’ items define the construct. If ‘causal’ items are not correlated
but are added together to get a summary score there are potential problems when interpreting
these summary scores. One way people have approached summary scores made up of causal
indicators is to express the overall score followed by the individual scores. An example of
this is the Glasgow Coma Scale (GCS) (Jones, 1979) as the sum of the scores as well as the
individual elements are important. Hence, a score is expressed in the form "GCS 9 = E2 V4
M3 at 07:35". The summary score on its own is difficult to interpret accurately without the
individual elements. This concept may be useful to consider when measuring participation
and environment. However from a clinical perspective interpreting the individual item scores
may provide the most relevant information to guide further assessment and treatment.
4.3.2 Participation
As there is no consensus on the definition of participation and the development of
participation measures use different definitions and different frameworks (Rainey et al.,
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2014) it becomes challenging to make accurate interpretations and compare across
participation studies that use participation measures.
While the original psychometric study (Coster et al., 2011) concluded the internal
consistency results were acceptable for population studies but not desirable for individual
assessment (McDowell, 2006), a recent publication using the COSMIN checklist: definition
and operationalization of measurement properties (Mokkink et al., 2010) on the Coster et al.
(2011) study, rated the PEM-CY internal consistency as poor, i.e. a positive rating is obtained
when the subscale is unidimensional and Cronbach’s alpha is >70 (Rainey et al., 2014). As
shown in the current study, application of the COSMIN checklist also showed that the internal
consistency of the PEM-CY summary scores was poor.
Poor internal consistency of participation measures is not confined to the PEM-CY. A
recent systematic review of the measurement properties of eight questionnaires assessing
Child and Youth Participation including the PEM-CY (n=22 unique publications) reported
variable levels of internal consistency (Rainey et al., 2014) using the COSMIN definition that
a positive rating is obtained when the subscale is unidimensional and Cronbach’s alpha
0.70. Internal consistency on the CASP, the convergent validity measure for participation in
this study was reported in four publications (Bedell, 2004, 2009; Hwang et al., 2013;
McDougall, Bedell, & Wright, 2013). Internal consistency ranged from poor (Bedell, 2004,
2009) to good (Hwang et al., 2013) to excellent (McDougall et al., 2013). The six remaining
questionnaires: Assessment of Preschool Children’s Participation (APCP), Children’s
Assessment of Participation and Enjoyment (CAPE), Children Participation Questionnaire
(CPQ), Assessment of Life Habits (LIFE-H), Questionnaire of Young People’s Participation
(QYPP) ranged from poor (Bult et al., 2013; Colón, Rodríguez, Ito, & Reed, 2008; Law,
King, Petrenchik, Kertoy, & Anaby, 2012; Nordtorp, Nyquist, Jahnsen, Moser, & Strand,
2013; Rosenberg et al., 2010; Ullenhag, Almqvist, Granlund, & Krumlinde-Sundholm, 2012)
to fair (Tuffrey, Bateman, & Colver, 2013) to good (Anastasiadi & Tzetzis, 2013).
Rainey et al. (2014), also evaluated hypothesis testing, a component of construct
validity using the COSMIN checklist with the Coster et al (2011) study, rating it fair. As
shown in the current study, application of the COSMIN checklist showed that the hypothesis
testing for convergent and divergent validity of the PEM-CY summary scores would have
been rated as poor. Rainey et al. (2014) conducted a systematic review that showed mixed
results of the construct validity of participation measures. Construct validity of the CASP
ranged from poor (Bedell, 2004, 2009) to good (Hwang et al., 2013) The six remaining
questionnaires: APCP, CAPE, CPQ, LIFE-H, QYPP ranged from poor to good (Anastasiadi
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& Tzetzis, 2013; Bult et al., 2013; Colón et al., 2008; Law et al., 2012; Nordtorp et al., 2013;
Rosenberg et al., 2010; Tuffrey et al., 2013; Ullenhag et al., 2012).
This raises the issue of whether the construct of participation can be measured
quantitatively at all (Whiteneck & Dijkers, 2009). Rainey et al. (2014) suggest measures of
participation should be interpreted both quantitatively and qualitatively. Coster et al. (2012)
thought that no measure will capture all aspects of participation because it is so complex.
They proposed identification of the dimensions of participation the measure is measuring and
ensure these are reliable and valid. Whiteneck and Dijkers (2009) call for a theory of
environment and its effects on participation. As the relationships between person, activity,
participation and environment are examined, it is possible that measures developed based on
these relationships will yield informative results (Coster et al., 2012).
The quality criteria for measurement properties (Terwee et al., 2007) and the
COSMIN checklist have been recently developed to design validity studies and to evaluate the
methodological quality of studies on measurement properties. If a measurement study reports
results using numerical scales such as the summary scores, studies evaluating measurement
properties should be analysed using the COSMIN checklist. However if the measure is to be
used in a different way such as the ‘causal indicator model’ assigning a number which can’t
be used quantitatively mean that alternative standards for determining the quality of the study
may apply.
4.3.3 Environment
Measuring how the environment impacts on participation is a new concept as prior to
this measuring the environment had been completed in isolation (Anaby et al., 2014). There
is a clinically useful reason to consider environmental context since research highlights the
role of the environment in impacting on participation (Anaby et al., 2014; Coster et al., 2012)
and can be easier to change than other factors such as body functions and structure, that also
impact on participation. Like participation the measurement of the construct of environment
may also be considered under a causal rather than an effect model. This raises the suspicion
that the construct of the environment may be just as difficult to measure as the construct of
participation. Bedell (2004) alludes to this when Rasch analysis conducted on the CASE
suggested that it may be best viewed as an inventory of environmental factors or a
multidimensional scale as opposed to a unidimensional scale.
Mixed results were found in a concurrent validity study of the Environmental sections
of the PEM-CY and the Craig Hospital Inventory of Environmental Factors for Child-Parent
version (CHIEF-CP) (McCauley et al., 2013) which may support the assumption of the
challenges with measuring the environment (Khetani et al., 2014). The sample demographic
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was similar to this study, participants predominately female 92% who had graduated college
78% and the children were mainly white 92%. Some correlations were as predicted, moderate
to strong associations between the PEM-CY Environment summary scores and CHIEF-CP
total product and magnitude scores (-0.39 - -0.60) However, associations between the PEMCY Environment scores and the CHIEF-CP frequency scores were found to be weak (0.15 to 0.29). The authors report two reasons for these findings. Firstly the sample size did not
enable detection of strong associations and secondly there was a poor fit between the PEMCY and the CHIEF-CP items.

4.4 Limitations of the study
One limitation of this study was the use of a convenience sample for both phases of
the study. The sample was not a randomised stratified cross sectional sample of NZ and
therefore may not be representative of the NZ population. The convenience sample of both
phases had a bias toward a New Zealand European who lives in an urban setting which does
not reflect New Zealand Maori, migrant and rural populations. The majority of parents had
children without disabilities so the results are not generalizable to this population.
The stakeholders in the qualitative phase were occupational therapists who were
interested in participating in research which may not be representative of all occupational
therapists who work with children and youth. Occupational therapists are only one of the
many identified stakeholders who may be interested in using the PEM-CY and may not reflect
other health professionals’ opinions. Therefore perceptions of the face validity of the PEMCY are not generalizable to other stakeholders who may be interested in child and youths’
participation and environment. Future research with New Zealand Maori, migrant and rural
families evaluating the validity of the PEM-CY is indicated given the perceived differences of
these populations with the study sample. Research with parents of children and youth who
access community health services is also indicated as they are a likely group for clinical
application of the PEM-CY in New Zealand and for whom questions regarding their scope of
participation is relevant.
Establishing the trustworthiness (Taylor & Francis, 2013) of the qualitative phase of
the study was described in the results section (see Section 3.2.5). The procedures identified to
show credibility (Hungler & Polit, 1999), dependability (Lincoln & Guba, 1985),
transferability (Hungler & Polit, 1999), confirmability (Elo et al., 2014) and authenticity
(Guba & Lincoln, 1989) were followed. One limitation relating to transferability was that the
sample generally reflected NZ European women who were university educated and
occupational therapists while geographically diverse viewed the concepts of ‘participation’
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and ‘environment’ an important consideration in their clinical practice. Therefore the findings
are not transferable to other populations particularly those whose English is a second language
as they may have difficulties understanding and completing the PEM-CY and all paediatric
occupational therapists who may not view ‘participation’ and ‘environment’ as important.
A further limitation of the quantitative phase of the study was, data was collected
electronically. It is unknown if the same findings would be obtained if the questionnaires
were presented in paper format. Participants may have felt anonymous which may have led to
quick or inaccurate responses. The time taken to complete all questionnaires may have
contributed to participant fatigue and some participants exiting prior to the completion of all
questions.

4.5 Intended Purpose of the PEM-CY
The extent to which the PEM-CY is useful in research as a measure of population
behaviour for New Zealand children/youth and in occupational therapy clinical practice with
children/youth and their families is unclear.

Although initially designed for population

studies to examine the extent children with and without disabilities participate in activities at
home, school and the community and the extent these environments support or hinder
participation (Coster et al., 2011) it’s usage worldwide has diversified. The four reported
benefits of using the PEM-CY proposed by the authors of the instrument are: parents can
evaluate their child’s participation and the environmental impact and use this information to
formulate goals to increase participation; service providers use parent responses to generate
goals and strategies for the family; agencies can use parent responses to identify participation
and environment issues that may be modifiable; and researchers can examine similarities and
differences in population groups and differing environments (Coster, Law, Bedell, et al.,
2013). This study pertains to two of the identified user groups of the PEM-CY, service
providers and researchers.
Since this study was completed an online version of the PEM-CY has been launched.
It is unknown if the conversion of the PEM-CY to an electronic format impacted on the
results found in this study. The online version exaggerated its length by requiring additional
pages. This may have been a deciding factor when parents exited the questionnaire before
completion. The PEM-CY has been translated into 16 languages which indicates the PEMCY has moved from a measure used in population level research to individual use by parents
and clinicians around the world. The psychometric properties of the translated PEM-CY
versions are unknown and should be considered by the users prior to its use. If changes were
to be made to the PEM-CY for NZ the psychometric properties would not relate to this
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version and users would have to take this into consideration. While the online version is the
same as used in this study, the presentation differs. A progress bar shows how far through the
PEM-CY the person is, the information can be saved and restored so it does not have to be
completed all at the same time and a results sheet is formulated at the end. It is speculated
that these adaptations may increase participant accuracy and completion rates but further
research would be required to ascertain this.

4.6 Considerations for Research
Further research is needed on the psychometric properties of the PEM-CY.
Specifically the unidimensionality, construct validity, content validity, theoretical work to
determine the measurability of the constructs of participation and environment and usability
studies focused on the PEM-CY as it is currently used both in research and clinical
application.
Future work could establish which PEM-CY summary scores are unidimensional
using factor and Rasch analysis and therefore warrant summary scores to be generated. Such
studies would need to be very large in view of the number of PEM-CY subscales. The
original data with a sample size of 576 used to establish the psychometric properties of the
PEM-CY (Coster et al., 2011) could be used to conduct factor and Rasch analysis.
As the constructs of participation and environment are difficult to measure further
studies examining convergent and divergent validity would require multiple measures of each
construct with more sophisticated analysis to examine how they relate to each other. In
addition to this further theoretical work is needed to determine the measurability of the
constructs of participation and environment and the relationships between the two constructs
to guide valid measurement of these constructs.
With the recent development of several participation measures Rainey et al. (2014)
have proposed the development of new questionnaires is not the highest priority but studies
with high methodological quality to evaluate existing questionnaires are required. Further
studies are needed to consider whether a revision or adaption of the PEM-CY is required or an
adjustment to the summary scores is needed.
Future research focused on qualitative usability studies to determine the usefulness of
the PEM-CY for end users would be beneficial. Establishing what PEM-CY users in research
and clinical settings find important when measuring the constructs of participation and
environment, evaluating the scoring and interpretation of item scores and summary scores is
considered relevant for developing its future use.
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4.7 Considerations for Clinical Application
The use of a measure in clinical assessment is different from measurement for research
purposes (Dijkers, 2010). The aims in clinical assessment of participation are to identify:
strengths and limitations, supports and barriers to participation, and what underlies limitations
and barriers to devise treatment options (Dijkers, 2010). In clinical practice the PEM-CY
would not be used in isolation but would form one part of the assessment. In addition, the
detailed item by item information from PEM-CY would most likely be more informative than
the summary scores.
The ease of use, scoring and clinically informative interpretation of PEM-CY findings
is particularly relevant for clinicians. The authors of the PEM-CY advise that scoring is not
required and data can be presented on radar plots. While the usefulness of assessment
findings to clinical communication were areas not covered in this study, as several therapists
mentioned this during the face validity interviews it could be an area of future research if
therapists decide to use the PEM-CY in clinical practice.

4.8 Conclusion
In summary, the PEM-CY is a recent measure of child and youth’s participation and
environment from a parent or caregiver perspective. Given the poor psychometric findings in
this study caution needs to be taken when using the summary scores in research or clinically.
Measuring participation and environment is still emerging and is a challenging area of
research because of its complexity and multidimensional nature.
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Appendix B: PEM-CY parent survey
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If there are things that help or make your child's participation more difficult, such as equipment or support from others, you can tell us
about their impact in the home environment, school environment, and community environment sections of this survey.

Minimally involved = Child is engaged in a small part of the activity. He or she only shows a little initiative and/or interest in and
attention to what he or she and others are doing during the activity.

Somewhat involved = Child is engaged in the activity some of the time. He or she shows some initiative and/or interest in and
attention to what he or she and others are doing during the activity.

Very involved = In general, child is engaged throughout the activity. He or she shows a lot of initiative and/or interest in and
attention to what he or she and others are doing during the activity.

When selecting your response, please think about your child’s level of attention, concentration, emotional engagement, or satisfaction
(using whatever supports or assistance are usually available).

This survey is not asking about your child’s level of independence when participating in activities. “Involvement” refers to how engaged
your child is in an activity, using whatever supports, assistance, adaptations, or methods he or she routinely uses or has available.

IMPORTANT

1. how often your child has participated over the last 4 months
2. how involved your child is when participating in 1 or 2 activities of this type that he or she does most often
3. whether or not you would like your child’s participation to change, and if so, how you would like it to change

For each type of activity we ask:

The survey asks a set of questions about your child’s participation in 25 types of activities that take place in three environments: home,
school, and community. We give a few examples to illustrate each type of activity. However, you should think about all of the activities
that belong to the category when answering these questions.

Participation refers to a child’s involvement in important everyday activities at home, in school, and in the community. The meaning of
participation includes both how often a child does activities AND how involved he or she is when doing these activities.

SURVEY INSTRUCTIONS
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Appendix C: PEM-CY Scoring Guidelines

Recommended Scoring for the PEM-CY
A variety of summary scores can be computed for the PEM-CY based on the user’s needs.
The main options are described in following tables below. Please note that each table
provides recommendations for individual and groups of children, as well as by
activity/item and by setting (e.g., home, school and community). Before you begin to
calculate scores for the PEM-CY, review the following table to ensure that you have given
the proper values to the response options for each PEM-CY question.
PEM-CY Questions and Response Options
PEM-CY Participation-Related Questions
Question on
PEM-CY

Variable
Name

How often does
your child
participate?

Frequency

How involved is
your child…?

Would you like
your child’s
participation to
change?

Response option
and value

Never = 0
Once in the last 4
months = 1
A few times in the last
4 months = 2
Once in the last 4
months = 3
A few times a month
=4
Once a week = 5
A few times a week =
6
Daily = 7
Involvement Minimally Involved =
1
2
Somewhat Involved =
3
4
Very Involved = 5
Change
No = 0
Desired
Yes = 1
Yes, do more often =
1A
Yes, do less often =1B
Yes, be more involved
= 1C
Yes, be less involved
= 1D
Yes, be involved in a
broader variety of
activities = 1E

Comments
This is the reverse order of how the
response items appear in the pdf
version of the PEM-CY. It is set up
this way so that the more positive
items are rated highest.

The involvement question is
applicable only if the child is actually
participating in the activity (i.e., the
parent provides a response of 1-7 on
the Frequency scale).

PEM-CY Environment-Related Questions
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Question on
PEM-CY

Variable
Name

Response option
and value

Comments

Do the following
things help or
make it harder
for your child to
participate in
activities in the
community?
AND
Are the following
available and/or
adequate to
support your
child’s
participation in
the community?
Do the following
things help or
make it harder
for your child to
participate in
activities in the
community?

Environment –
All Items

Usually makes
harder AND Usually
no = 1
Sometimes helps,
Sometimes makes
harder AND
Sometimes yes,
Sometimes no = 2
Usually helps AND
Usually yes = 3
Not an issue AND not
needed = 4

This is the reverse order of how the
response items appear in the pdf
version of the PEM-CY. It is set up
this way so that the more positive
items are rated highest.

Are the following
available and/or
adequate to
support your
child’s
participation in
the community?

Environmental Usually makes
Helpfulness
harder = 1
Sometimes helps,
Sometimes makes
harder = 2
Usually helps AND
Not an issue = 3

Environmental Usually no = 1
Resources
Sometimes yes,
Sometimes no = 2
Usually yes AND not
needed = 3

This variable includes the
environment items that are rated
using “usually makes harder” and
“usually helps”.
The response options “Usually
helps” and “Not an issue” were
merged because both indicate that
the environment is supportive of
the child’s participation.
This is the reverse order of how the
response items appear in the pdf
version of the PEM-CY. It is set up
this way so that the more positive
items are rated highest.
This variable includes the
environment items that are rated
using “usually no” and “usually yes”
and address resources such as
services, time and money.
The response options “Usually yes”
and “Not needed” were merged
because both indicate that the
environment is supportive of the
child’s participation.
This is the reverse order of how the
response items appear in the pdf
version of the PEM-CY. It is set up
this way so that the more positive
items are rated highest.
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Scoring the PEM-CY for an individual child/youth
The PEM-CY can be used to gather information about a child/youth’s participation at
home, school and/or in the community. If a parent completes the electronic version of
the PEM-CY, a Participation Profile report will be generated. This report summarizes the
information the parent provides using tables and diagrams to display the information.
Summary scores are also provided. If the electronic version is not available or not
preferred by the family, the PEM-CY can be completed on paper and summarized in a
number of ways. Here are our recommendations for each activity and for each setting.
Keep in mind that these are recommendations – you do not need to calculate all of the
scores or you may decide that there are other scores you want to explore.
1. PEM-CY scores for an individual child/youth – By activity/environmental
feature
When creating a report for one child/youth, you do not need to do any calculations to
summarize the scores for each activity or environmental feature. We have used Radar
Plots to display the numbers, but they can also be placed in a simple table or list. Radar
Plots can be created using Microsoft Excel (the feature is found under “Charts”, select
“Other”). Figure 1 provides an example of a Radar Plot that shows how often a child
participates in community activities. The ratings are on a scale of 0 (never) to 7 (daily).

Neighborhood
outings
7
Overnight
Community
6
visits or trips
events
5
4
3
Working for
Organized
2
pay
physical…
1
0
Getting
together…

Unstructured
physical…

Religious or
spitirual…

Classes and
Lessons
Organizations,
groups,…

Figure 1: Example Radar Plot for frequency of community participation
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2. Scoring the PEM-CY for an individual child/youth – By setting
When summarizing the scores for one child/youth, you may also want to look at scores
within a particular setting (e.g., home, school or community). To do this, you need to do
a few calculations. The table below provides information about the summary scores that
we recommend. For each summary score, you will do three calculations – one for home,
one for school and one for community.
PEM-CY Scores for an INDIVIDUAL Child/Youth – By SETTING
Question on
PEM-CY
Typically,
how often
does your
child
participate
in 1 or more
activities of
this type?

Individual
Setting
Score
Average
Frequency
(Individual
Setting
Score)

% of
activities in
which the
child
participates
(Individual
Setting
Score)

How to Calculate
the Score
Add all of the
parent’s frequency
responses within a
setting.

Range What does this score tell you?
1–7
OR
0–7

Divide by the number
of activities that were
rated 1 to 7 by the
parent (i.e., the
number of activities
that the child actually
does).

Count the number of
activities within a
setting for which the
parent responded 1
to 7 (i.e., ones that
the child actually
does).

0100%

This score tells you, on average,
how often the child participates
in the activities that he/she
actually does. Higher scores
indicate greater frequency
across activities and lower
scores indicate lower frequency.
Another way to calculate this
score is to include the “never”
responses (those activities rated
“0”). Dividing by the number of
activities rated 0 to 7 may be
more useful when you want or
expect a child to participate in
activities that he/she currently
never participates in.
This score tells you the
percentage of activities in which
the child participates in each
setting. Higher percentages
indicate that the child
participates in more activities
and lower percentages indicate
participation in fewer activities.

Divide by the number
of possible activities
in the respective
settings (i.e.,
home=10, school=5,
community=10).
Typically,
how
involved is
your child
when doing
these
activities?

Multiply by 100.
Average
Add all of the
Involvement parent’s involvement
(Individual
responses within a
Setting
setting.
Score)
Divide by the number
of activities that were
rated by the parent.
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1–5

This score tells you, on average,
how involved or engaged the
child is in the activities. Higher
scores indicate greater
involvement across activities
within a given setting, whereas
lower scores indicate lesser
involvement.

PEM-CY Scores for an INDIVIDUAL Child/Youth – By SETTING
Question on
PEM-CY

Individual
Setting
Score

How to Calculate
the Score

Would you
like your
child’s
participation
to change in
this type of
activity?

% of
activities in
which
change is
desired
(Individual
Setting
Score)

Count the number of
activities within a
setting to which the
parent responded
“Yes” change desired.
It can be any type of
change: frequency,
involvement, and/or
variety.

Range What does this score tell you?
0100%

Divide by the number
of activities that were
rated by the parent.
Multiply by 100.

This score tells you the
percentage of activities in which
a parent wants to see change,
but it does not tell you the type
of change a parent wants to see.
This score provides an indirect
indicator of the parent’s
satisfaction with the child’s
current participation. Higher
percentages suggest less
satisfaction with the child’s
participation within the setting,
while lower percentages suggest
greater satisfaction.

All
Count of
Environment Supports
Questions
(Individual
Setting
Score)

Count the number of
environmental items
within the setting
rated as “usually
helps” or “usually,
yes”

Varies This score tells you the number
by
of environmental items that the
setting parent sees as supports to their
child’s participation. Higher
scores indicate a greater
number of supports within a
setting, while lower scores
indicate fewer supports.

Count of
Barriers
(Individual
Setting
Score)

Count the number of
environmental items
within the setting
rated as “usually
makes harder” or
“usually no”

Varies This score tells you the number
by
of environmental items that the
setting parent sees as barriers to their
child’s participation. Higher
scores indicate a greater
number of barriers within a
setting, while lower scores
indicate fewer barriers.

PEM-CY Scores for an INDIVIDUAL Child/Youth – By SETTING
Question on
PEM-CY

Individual
Setting Score

How to Calculate
the Score

Range

What does this score tell
you?

Do the
following
things help
or make it
harder for
your child to
participate
in activities
in the
community?

Environmental
Helpfulness
(Individual
Setting Score)

Using the
Environmental
Helpfulness
variable, add all the
ratings within a
setting. This is the
actual score.

0100%

This score provides an
indicator of the parent’s
perception of how helpful the
environment is in supporting
the child’s participation in that
setting. Higher percentages
indicate that the environment
is more helpful while lower
percentages suggest that the
environment is less helpful in
supporting the child’s

Calculate the
maximum possible
score within a
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PEM-CY Scores for an INDIVIDUAL Child/Youth – By SETTING
Question on
PEM-CY

Individual
Setting Score

How to Calculate
the Score

Range

setting (e.g., if a
parent rated 10
items and the
highest value for
each item is 3, the
maximum possible
score is 30).

What does this score tell
you?
participation in that setting.

Divide the actual
score by the
maximum possible
score.
Are the
following
available
and/or
adequate to
support your
child’s
participation
in the
community?

Environmental
Resources
(Individual
Setting Score)

Multiply by 100.
Using the
Environmental
Resources variable,
add all the ratings
within a setting.
This is the actual
score.
Calculate the
maximum possible
score within a
setting (e.g., if a
parent rated 10
items and the
highest value for
each item is 3, the
maximum possible
score is 30).
Divide the actual
score by the
maximum possible
score.
Multiply by 100.
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0100%

This score provides an
indicator of the parent’s
perception of the availability of
environmental resources (such
as time and money) to support
the child’s participation in that
setting. Higher percentages
indicate that the resources are
more available, while lower
percentages indicate that the
resources are less available to
support the child’s
participation within the setting.

PEM-CY Scores for an INDIVIDUAL Child/Youth – By SETTING
Question on
PEM-CY

Individual
Setting Score

All
Overall
Environment Environmental
Questions
Support
(Individual
Setting Score)

How to Calculate
the Score

Range

What does this score tell
you?

Using the
“Environmental
Helpfulness” and the
“Environmental
Resources”
variables, add all the
environment ratings
within a setting.
This is the actual
score.

0100%

This score provides an overall
indicator of the parent’s
perception of how the
environment supports the
child’s participation in that
setting. Higher percentages
indicate that the environment
provides more support (i.e.,
more helpful/resources) for
the child’s participation within
the setting, while lower
percentages suggest that the
environment provides less
support (less
helpful/resources) for the
child’s participation.

Calculate the
maximum possible
score within a
setting (e.g., if a
parent rated 10
items and the
highest value for
each item is 3, the
maximum possible
score is 30).
Divide the actual
score by the
maximum possible
score.
Multiply by 100.
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3. Scoring the PEM-CY for a group of children/youth – By activity/Environmental
feature
The PEM-CY can also be used to gather information about how groups of
children/youth participate at home, school and/or in the community. This is useful for
programs or agencies who want to know more about the participation of children/youth
that are using their services. It can help identify common supports and barriers within
the environment that the program or agency may wish to address. Looking at the PEMCY data for a group of children is also useful for researchers who are gathering
information from groups of research participants. Here are our recommendations for
how to calculate group summary scores.
PEM-CY Scores for a GROUP of Children/Youth – By ACTIVITY/ENVIRONMENT
FEATURE
Question on
PEM-CY

Group
Activity
Score

Typically,
how often
does your
child
participate
in 1 or more
activities of
this type?

Average
Frequency
(Group
Activity Score)

How to Calculate
the Score
Add all frequency
ratings for the given
activity (e.g.,
computer and video
games) for all
children.

Range
1–7
OR
0–7

Divide by the number
of children whose
parent provided a
rating from 1 to 7 (i.e.,
exclude those whose
rating is 0 “never
participates”).

% of children
who
participate in
the activity
(Group
Activity Score)

Count the number of
children whose
frequency rating for
the given activity is 1
to 7 (i.e., all activities
that the children do).
Divide by the number
of children whose
parent provided a
rating, including those
who responded
“never”.
Multiply by 100.
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0100%

What does this score tell
you?
This score tells you, on
average, how frequently the
activity is participated in by
the children who actually do
it. Higher scores indicate
greater frequency and lower
scores indicate lesser
frequency.
Another way to calculate this
score is to include the “never”
responses (those activities
rated “0”). Dividing by the
number of responses rated 0
to 7
may be more useful when you
want or expect the children to
participate in activities that
they currently never
participates in.
This score tells you the
percentage of children who
participate in a given activity.
Higher percentages indicate
that more children
participate in the activity and
lower percentages indicate
that fewer children
participate.

PEM-CY Scores for a GROUP of Children/Youth – By ACTIVITY/ENVIRONMENT
FEATURE
Question on
PEM-CY

Group
Activity
Score

How to Calculate
the Score

Typically,
how
involved is
your child
when doing
these
activities?

Average
Involvement
(Group
Activity Score)

Add all the
involvement ratings
for a given activity.

Would you
like your
child’s
participation
to change in
this type of
activity?

% of parents
who desire
change (Group
Activity Score)

Count the number of
children whose desire
for change response
for the given activity
is “Yes” change
desired.
It can be any type of
change: frequency,
involvement, and/or
variety.

Range
1–5

This score tells you, on
average, how involved or
engaged the children are in
the activity. Higher scores
indicate greater involvement
in the activity and lower
scores indicate lesser
involvement.

0100%

This score tells you the
percentage of parents who
want to see their child’s
participation change for the
specific activity. This score
provides an indirect indicator
of the parents’ satisfaction
with the children’s current
participation in the activity.
Higher percentages suggest
less satisfaction and lower
percentages suggest greater
satisfaction.

0100%

This score tells you the
percentage of parents who
perceive the environmental
item to be a support to their
child’s participation. Higher
percentages indicate a
greater number of parents
believe that the item supports
participation, while lower
percentages indicate fewer
parents believe the item to be
a support.

Divide by the number
of children whose
parent provided a
rating.

Divide by the number
of children whose
parent provided a
rating.
All
% of parents
Environment who perceive
Questions
the item as a
support
(Group
Activity Score)

Multiply by 100.
For each
environmental item,
count the number of
children whose
parent responded
“usually helps” or
“usually, yes”.
Divide by the number
of children whose
parent provided a
rating.
Multiply by 100.
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What does this score tell
you?

PEM-CY Scores for a GROUP of Children/Youth – By ACTIVITY/ENVIRONMENT
FEATURE
Question on
PEM-CY

Group
Activity
Score

All
% of parents
Environment who perceive
Questions
the item as a
barrier (Group
Activity Score)

How to Calculate
the Score
For each
environmental item,
count the number of
children whose
parent responded
“usually makes
harder” or “usually,
no”.

Range

What does this score tell
you?

0100%

This score tells you the
percentage of parents who
perceive the environmental
item to be a barrier to their
child’s participation. Higher
percentages indicate a
greater number of parents
believe that the item makes it
harder for their child to
participate, while lower
percentages indicate fewer
parents believe the item
makes participation harder.

0100%

This score provides an
indicator of parents’
perceptions of how each
environment item supports
the children’s participation.
Higher percentages indicate
that the item is more
supportive of children’s
participation or that the
resource is more
available/adequate, while
lower percentages suggest
that the item is less
supportive of children’s
participation or that resource
is less available/adequate to
support the children’s
participation.

Divide by the number
of children whose
parent provided a
rating.
Multiply by 100.
Overall
Using the
Environmental “Environmental
Support
Helpfulness” and the
(Group
“Environmental
Activity Score) Resources” variables,
add all the ratings for
each environmental
item (e.g., the physical
layout of the home).
This is the actual
rating.
Calculate the
maximum possible
rating for the
environmental item
(e.g., if 20 parents
rated the item and the
highest value for each
item is 3, the
maximum possible
rating is 60).
Divide the actual
rating by the
maximum possible
rating.
Multiply by 100.
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4. Scoring the PEM-CY for a group of children/youth – By setting
Similar to looking at PEM-CY scores of one child/youth, you can calculate PEM-CY
summary scores for a group of children/youth within a particular setting (e.g., home,
school or community). The table below provides information about the summary scores
that we recommend. First, you will need to calculate summary scores for each
individual child (see Table 1 for details). Then, follow the instructions below to
create group “average” summary scores for each setting.

PEM-CY Scores for a GROUP of Children/Youth – By SETTING
Question on
PEM-CY

Group
Setting Score

How to Calculate
the Score

Typically,
how often
does your
child
participate
in 1 or more
activities of
this type?

Average
Frequency
(Group Setting
Score)

For each setting,
add each child’s
“Average
Frequency
(Individual Setting
Score)”.

Average
Involvement
(Group Setting
Score)

For each setting,
add each child’s “%
of activities in
which the child
participates
(Individual Setting
Score)”.
Divide by the
number of children
whose average
percentages are
included.
For each setting,
add each child’s
“Average
Involvement
(Individual Setting
Score)”.
Divide by the
number of children
whose average
involvement scores
are included.
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What does this score tell
you?

1–7
OR
0–7

When the 1-7 range is used, this
score tells you, on average, how
often the children are
participating in the activities
that they actually do, within
each setting. When the 0-7
range is used, this score tells
you, on average, how often the
children are participating in all
the activities, within each
setting. Higher scores indicate
greater frequency and lower
scores indicate lesser
frequency.

0100%

This score tells you the average
percentage of activities in
which the children participate
in each setting. Higher
percentages indicate the
children participate in more
activities, whereas lower
percentages indicate
participation in fewer activities.

1–5

This score tells you, on average,
how involved or engaged the
children are in the activities.
Higher scores indicate greater
involvement across activities
within a given setting, whereas
lower scores indicate lesser
involvement.

Divide by the
number of children
whose average
frequency scores
are included.

Average % of
activities in
which the
children
participate
(Group Setting
Score)

Typically,
how
involved is
your child
when doing
these
activities?

Range

PEM-CY Scores for a GROUP of Children/Youth – By SETTING
Question on
PEM-CY

Group
Setting Score

How to Calculate
the Score

Range

What does this score tell
you?

Would you
like your
child’s
participation
to change in
this type of
activity?

Average % of
activities in
which change
is desired
(Group Setting
Score)

For each setting,
add each child’s “%
of activities in
which change is
desired (Individual
Setting Score)”.

0100%

This score tells you the average
percentage of activities in
which parents want to see
change, but does not tell you
the type of change parents want
to see. This score provides an
indirect indicator of the
parents’ satisfaction with the
children’s current participation.
Higher percentages suggest less
satisfaction with the children’s
participation within the setting,
while lower percentages
suggest greater satisfaction.

Divide by the
number of children
whose average
percentages are
included.

All
Average Count
Environment of
Questions
Supports
(Group Setting
Score)

For each setting,
add each child’s
“Count of Supports
(Individual Setting
Score)”.
Divide by the
number of children
whose average
count score is
included.

Average Count
of
Barriers
(Group Setting
Score)

For each setting,
add each child’s
“Count of Barriers
(Individual Setting
Score)”.
Divide by the
number of children
whose average
count score is
included.

Do the
following
things help
or make it
harder for
your child to
participate
in activities
in the
community?

Environmental
Helpfulness
(Group Setting
Score)

For each setting,
add each child’s
“Environmental
Helpfulness
(Individual Setting
Score)”.
Divide by the
number of children
whose score is
included.
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Varies This score tells you the average
by
number of environmental items
setting that parents see as supports to
their children’s participation.
Higher scores indicate a greater
number of supports within a
setting, while lower scores
indicate fewer supports.

Varies This score tells you the average
by
number of environmental items
setting that parents see as barriers to
their children’s participation.
Higher scores indicate a greater
number of barriers within a
setting, while lower scores
indicate fewer barriers.

0100%

This score indicates, on
average, parents’ perception of
how helpful the environment is
in supporting their children’s
participation in that setting.
Higher percentages indicate
that the environment is more
helpful while lower percentages
suggest that the environment is
less helpful in supporting
children’s participation in that
setting.

PEM-CY Scores for a GROUP of Children/Youth – By SETTING
Question on
PEM-CY

Group
Setting Score

How to Calculate
the Score

Are the
following
available
and/or
adequate to
support your
child’s
participation
in the
community?

Environmental
Resources
(Group Setting
Score)

For each setting,
add each child’s
“Environmental
Resources
(Individual Setting
Score)”.

All
Overall
Environment Environmental
Questions
Support
(Group Setting
Score)

Range

What does this score tell
you?

0100%

This score indicates, on
average, parents’ perception of
the availability of
environmental resources (such
as time and money) to support
their children’s participation in
that setting. Higher percentages
indicate that the resources are
more available, while lower
percentages indicate that the
resources are less available to
support children’s participation
within the setting.

0100%

This score indicates, on
average, parents’ overall
perception of how the
environment supports their
children’s participation in that
setting. Higher percentages
indicate that the environment
provides more support (more
helpful/resources) for
children’s participation within
the setting, while lower
percentages suggest that the
environment provides less
support (less
helpful/resources) for
children’s participation.

Divide by the
number of children
whose score is
included.

For each setting,
add each child’s
“Overall
Environmental
Support
(Individual Setting
Score)”.
Divide by the
number of children
whose score is
included.
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Appendix D: Convergent Parallel Mixed Methods Approach Permission
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Appendix E: Information Sheet - Parents

Is the Participation and Environment Measure for Children and Youth (PEM-CY) valid in a

general New Zealand population?
INFORMATION SHEET FOR
FACE TO FACE INTERVIEW PARTICIPANTS
PARENT/GUARDIAN
What is the Aim of the Project?
The aim of this project is to establish if the Participation and Environment Measure for
Children and Youth (PEM-CY) is valid in a general New Zealand population. That is, does it
measure what it was intended to measure. This project is being undertaken as part of the
requirements for the Masters of Health Science.
Who can take part?
You can take part in this study if you are a parent/legal guardian of a child/youth aged
5 -17 years of age. Depending on where you live you may be interviewed in person (at a
location of your choosing) or via Skype. If you live more than 20 km from Napier you will be
interviewed via Skype.
What will I be asked to do if I decide to take part?
You will be asked to familiarise yourself with an online version of the PEM-CY prior
to the interview. An interview time will be set up that is convenient to you. You will
complete a consent form for the study. During the interview you will be asked questions
about the PEM-CY e.g. Were you able to easily understand the instructions and apply this
knowledge to answer the questions? You will be asked about your opinion of the PEM-CY.
You will then be asked questions that describe yourself and your children such as your sex,
age, ethnicity. It is anticipated this will take approximately 10-20 minutes. The interview
will be audio-recorded and the researcher may take notes during the interview. You can
choose to withdraw from the study or ask that recording be stopped at any time.
What Information will be collected?
The information collected will be your answers to the researcher’s questions about the
PEM-CY and the answers to the questions about yourself and your children.
What will the information be used for?
Your comments will be summarised along with other participants to decide if the
PEM-CY measures what the authors intended it to. This information is useful to people, such
as health professionals and researchers when they are deciding if the PEM-CY is useful with
New Zealanders.
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How will my privacy be protected?
All information you provide will be kept in a locked filing cabinet at my home during
this study (2013-2014). At the end of the study all your information will be sent by registered
mail at the completion of the study to the Rehabilitation and Teaching Research Unit,
University of Otago, Wellington, according to the rules of the University of Otago. Your
information will be stored securely for at least 10 years by the University.
How can I learn about the results of the research?
You will be asked if you would like a personal copy of a one-page summary of the key
findings of the research when you are interviewed. It is anticipated that this summary will be
available to you in April 2015. The results of the project for all participants will be published
in a peer review journal and will be also be freely available in the masters thesis collections of
the University of Otago Library (Dunedin, New Zealand).
Who has approved this study?
The proposed example questions for the interview have been reviewed by the
University of Otago Human Ethics Committee.
Can I change my Mind and Withdraw from the Project?
You may withdraw from the project at any time. You would not need to give an
explanation. If you choose to withdraw any information you have provided will be destroyed.
You will not be disadvantaged in any way if you choose to withdraw.
What if I have any Questions?
If you have any questions about our project, either now or in the future, please feel
free to contact either:Cherie Le Lievre
and/or
Rehabilitation and Teaching Research
Unit (RTRU), Department of Medicine
University Telephone Number:027 58 77 111
Email Address
cherie.lelievre@postgrad.otago.ac.nz

Dr Fi (Fiona) Graham
Rehabilitation and Teaching Research
Unit (RTRU), Department of Medicine
University Telephone Number:(03) 338 3217
Email Address: fi.graham@otago.ac.nz

Associate Professor Will Taylor
Rehabilitation and Research Unit (RTRU), Department of Medicine
University Telephone Number: (04) 806 1801
Email address will.taylor@otago.ac.nz
Or Human Ethics Committee Administrator (ph 03 479 8256).
This study has been approved by the University of Otago Human Ethics Committee. If
you have any concerns about the ethical conduct of the research you may contact the
Committee through the Human Ethics Committee Administrator (ph 03 479 8256). Any
issues you raise will be treated in confidence and investigated and you will be informed of the
outcome.
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Appendix F: Email to prospective face to face interview participants –
Occupational Therapy New Zealand, Children and Young Person’s
special interest group
Hello,
You are invited to take part in a 10-20 minute interview about your views on the
Participation and Environment Measure for Children and Youth (PEM-CY) - a new
assessment of children’s participation and environments. In taking part you will obtain a
copy of the PEM-CY and have the opportunity to learn more about this assessment from the
researcher.
For further details please read the attached information sheet or contact Cherie Le
Lievre lelch133@student.otago.ac.nz, Dr Fi Graham fi.graham@otago.ac.nz or A/Prof Will
Taylor will.taylor@otago.ac.nz.
If you would like to take part please email Cherie Le Lievre lelch@student.otago.ac.nz
to register your interest. Thank you for your time and consideration of this request.
Kind Regards
Cherie Le Lievre
Master’s candidate, RTRU, University of Otago
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Appendix G: Cognitive Interview guide – parents
To be used for the parent:
Guideline for Interview Questions:
You will be asked questions about the PEM-CY. Your responses will be audio recorded and I
may also write notes
Ask when they read through assessment how long it took and did they complete it. What was
their level of concentration.
1. Were you able to easily understand the instructions and apply this knowledge to answer the
questions?
What information do you think they are asking for in Question 3 in (Home Section)?
What do you think they mean by services in Question 5 (Home Section)?
What do you think the authors mean by Question 6 number 10 (Home section)?
2. Do you think this measure would accurately measure a child or youth’s participation at
home, school and the community?
3. This is proposed as a measure of ‘participation’. Does it seem to you to give an accurate
‘snapshot’ of the activities your child participates in?
4.

Are there any activities your child or youth participates in at home, school or in the
community that are not included?

5. What does the term “environment” mean to you?
6. This measure considers how the environment may help or hinder participation. Is there
anything you would add?
7. What was your level of concentration like at the beginning and the end of the assessment?
8. Do you think participation can be affected by the environment?
9. What is your opinion of the PEM-CY?
Questions about self: sex, age, ethnicity, level of education and time taken to travel from
home to nearest hospital.
Questions about respondent’s children:
any of the children have a disability

number of children, their gender, age, ethnicity, if
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Appendix H: Cognitive Interview guide – occupational therapist
To be used for the Occupational Therapist:
Guideline for Interview Questions:
You will be asked questions about the PEM-CY. Your responses will be audio recorded and I
may also write notes
How long did it take you to read through the PEM-CY. What was your level of concentration
like before and after looking at the PEM-CY.
1. Were you able to easily understand the instructions and apply this knowledge to answer the
questions?
What information do you think they are asking for in Question 3? (home section)
What do you think they mean by services in Question 5? (home section)
What do you think the authors mean by Question 6 number 10? (home section)
2.

Do you think parents would be able to understand the instructions and apply this
knowledge to answer the questions?

3. Do you think this measure would accurately measure a child or youth’s participation at
home, school and the community?
4. Is the nature of a child’s or youth’s participation something that is useful to you in your
clinical your clinical decision-making?
5. Are there any activities NZ children and youth participate in that are not included in the
measure?
6. What does the “term” environment mean to you?
7. Is the effect the environment has a child or youth’s participation important in your clinical
decision making?
8. Does this measure address the environment thoroughly, is there anything missing or that
you would add?
9. Is this relevant to all children and youth or only NZ children?
10. What is your opinion of the PEM-CY?
11. Would you consider using the PEM-CY, with who and when?
Questions about self:
sex, age, ethnicity, number of years you have worked with
children/youth aged 5-17.
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Appendix I: Electronic questionnaire
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Participation and Environment Measure – Children and Youth©. Coster W,
Law ...
SURVEY INSTRUCTIONS
Participation refers to a child’s involvement in important everyday activities at home, in school, and in the community.
The meaning of participation includes both how often a child does activities AND how involved he or she is when
doing these activities.
The survey asks a set of questions about your child’s participation in 25 types of activities that take place in three
environments: home,school, and community. We give a few examples to illustrate each type of activity. However, you
should think about all of the activities that belong to the category when answering these questions.
For each type of activity we ask:
1. how often your child has participated over the last 4 months
2. how involved your child is when participating in 1 or 2 activities of this type that he or she does most often
3. whether or not you would like your child’s participation to change, and if so, how you would like it to change
IMPORTANT
This survey is not asking about your child’s level of independence when participating in activities. “Involvement” refers
to how engaged your child is in an activity, using whatever supports, assistance, adaptations, or methods he or she
routinely uses or has available.
When selecting your response, please think about your child’s level of attention, concentration, emotional
engagement, or satisfaction (using whatever supports or assistance are usually available).
Very involved = In general, child is engaged throughout the activity. He or she shows a lot of initiative and/or interest
in and attention to what he or she and others are doing during the activity.
Somewhat involved = Child is engaged in the activity some of the time. He or she shows some initiative and/or
interest in and attention to what he or she and others are doing during the activity.
Minimally involved = Child is engaged in a small part of the activity. He or she only shows a little initiative and/or
interest in and attention to what he or she and others are doing during the activity.
If there are things that help or make your child's participation more difficult, such as equipment or support from
others, you can tell us about their impact in the home environment, school environment, and community environment
sections of this survey.
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Appendix J: Ethical Approval
13/186

Academic Services
Manager, Academic Committees, Mr Gary Witte

28 J une 2013

Dr F Graham
Department of Medicine (Wgnt)
F aculty of Medicine
University of Otago, Wellington

Dear Dr G raham,
I am writing to let you know that, at its recent meeting, the E thics C ommittee considered your
proposal entitled “Is the Participation and E nvironment meas ure for C hildren and Youth
(PE M_ CY) valid in a general New Zealand population? ”.
As a result of that consideration, the current status of your proposal is:- Approved
F or your future reference, the E thics C ommittee’s reference code for this project is:- 13/186.
P lease note there is a minor typo on line 4 of the last page of the Information S heet (amend
“personal” to read “personnel”).
Approval is for up to three years from the date of this letter. If this project has not been
completed within three years from the date of this letter, re-approval must be requested. If
the nature, consent, location, procedures or personnel of your approved application change,
please advise me in writing.
Y ours sincerely,

Mr G ary Witte
Manager, Academic Committees
Tel: 479 8256
E mail: gary.witte@otago.ac.nz

c.c. Assoc. P rof. S Mann Head of Department and Associate P rofessor of cardiovascular medicine Department of Medic
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Appendix K: Consent form for parents
Reference Number:13/186
[28 September 2013]
Is the Participation and Environment Measure for Children and Youth (PEM-CY) valid in a

general New Zealand population?
CONSENT FORM
PARENT/GUARDIAN
I have read the Information Sheet concerning this project and understand what it is about. All my
questions have been answered to my satisfaction. I understand that I am free to request further
information at any stage.
I know that:1.

My participation in the project is entirely voluntary;

2.

I am free to withdraw from the project at any time without any disadvantage;

3.

Personal identifying information will be destroyed at the conclusion of the project but any raw
data on which the results of the project depend will be retained in secure storage for at least ten
years;

4.

This project involves completing a face to face interview (in person or using Skype) about the
Participation and Environment Measure for Child and Youth (PEM-CY) (Coster, Bedell, Law,
2011).

5. The de-identified results of the project will be published and will be available in the University of
Otago Library (Dunedin, New Zealand)
I agree to take part in this project.
.............................................................................
(Signature of participant)

...............................
(Date)

This study has been approved by the University of Otago Human Ethics Committee. If you have any
concerns about the ethical conduct of the research you may contact the Committee through the Human
Ethics Committee Administrator (ph 03 479 8256). Any issues you raise will be treated in confidence
and investigated and you will be informed of the outcome.
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Appendix L: Consent form for occupational therapist
[Reference Number: 13/186]

September 2013
Is the Participation and Environment Measure for Children and Youth (PEM-CY) valid in a

general New Zealand population?
CONSENT FORM
OCCUPATIONAL THERAPISTS
I have read the Information Sheet concerning this project and understand what it is about. All my
questions have been answered to my satisfaction. I understand that I am free to request further
information at any stage.
I know that:1.

My participation in the project is entirely voluntary;

2.

I am free to withdraw from the project at any time without any disadvantage;

3.

Personal identifying information will be destroyed at the conclusion of the project but any raw
data on which the results of the project depend will be retained in secure storage for at least ten
years;

4.

This project involves completing a face to face interview (in person or using Skype) about the
Participation and Environment Measure for Child and Youth (PEM-CY) (Coster, Bedell, Law,
2011).

5. The de-identified results of the project will be published and will be available in the University of
Otago Library (Dunedin, New Zealand)
I agree to take part in this project.
.............................................................................
(Signature of participant)

...............................
(Date)

This study has been approved by the University of Otago Human Ethics Committee. If you have any
concerns about the ethical conduct of the research you may contact the Committee through the Human
Ethics Committee Administrator (ph 03 479 8256). Any issues you raise will be treated in confidence
and investigated and you will be informed of the outcome.
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Appendix M: Information Sheet – occupational therapist

Is the Participation and Environment Measure for Children and Youth (PEM-CY) valid in a

general New Zealand population?
INFORMATION SHEET FOR
FACE TO FACE INTERVIEW PARTICIPANTS
OCCUPATIONAL THERAPISTS
What is the Aim of the Project?
The aim of this project is to establish if the Participation and Environment Measure for
Children and Youth (PEM-CY) is valid in a general New Zealand population. It will establish
if the measure has face, convergent and divergent validity. This project is being undertaken
as part of the requirements for the Masters of Health Science.
Who can take part?
You can take part in this study if you are an Occupational Therapist who currently
works with children/youth aged 5-17 years. Depending on where you live you may be
interviewed in person (at a location of your choosing) or via Skype. If you live more than 50
km from Napier you will be interviewed via Skype.
What will I be asked to do?
You will be asked to familiarise yourself with an online version of the PEM-CY prior
to the interview. An interview time will be set up that is convenient to you. You will
complete a consent form for the study. During the interview you will be asked questions
about the PEM-CY e.g. Were you able to easily understand the instructions and apply this
knowledge to answer the questions? You will then be asked some questions about yourself
which will be used to describe the characteristics of the parent/guardian group. It is
anticipated this will take approximately 10-20 minutes. The interview will be recorded and
the researcher may take notes during the interview.
What Information will be collected and What Use will be made of it?
The information collected will be your answers to the researcher’s questions about the
PEM-CY and the answers to the questions about yourself. Your responses will be analysed
with other participants to establish if the PEM-CY appears to measure what the authors
intended it to i.e. it has face validity. This information will be kept in a secure locked filing
cabinet and sent by registered mail at the completion of the study to the Rehabilitation and
Teaching Research Unit. This information will be stored securely for at least 10 years.
You will be asked if you would like a personal copy of a one-page summary of the key
findings of the research when you are interviewed. It is anticipated that this summary will be
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available to you in April 2015. The results of the project for all participants will be published
in a peer review journal and will be also be freely available in the masters thesis collections of
the University of Otago Library (Dunedin, New Zealand).
Can you change your Mind and Withdraw from the Project?
You may withdraw from the project at any time. You would not need to give an
explanation. If you choose to withdraw any information you have provided will be destroyed.
You will not be disadvantaged in any way if you choose to withdraw.
What if I have any Questions?
If you have any questions about our project, either now or in the future, please feel
free to contact either:Cherie Le Lievre
and/or
Rehabilitation and Teaching Research
Unit (RTRU), Department of Medicine
University Telephone Number:027 58 77 111
Email Address
lelch133@student.otago.ac.nz

Dr Fi (Fiona) Graham
Rehabilitation and Teaching Research
Unit (RTRU), Department of Medicine
University Telephone Number:(03) 338 3217
Email Address: fi.graham@otago.ac.nz

Associate Professor Will Taylor
Rehabilitation and Research Unit (RTRU), Department of Medicine
University Telephone Number: (04) 806 1801
Email address will.taylor@otago.ac.nz
Or Human Ethics Committee Administrator (ph 03 479 8256).

This study has been approved by the University of Otago Human Ethics Committee. If
you have any concerns about the ethical conduct of the research you may contact the
Committee through the Human Ethics Committee Administrator (ph 03 479 8256). Any
issues you raise will be treated in confidence and investigated and you will be informed of the
outcome.
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No
(3-10 years)

Yes

No
(6-14 years with hearing
impairment)

International Classification of
Functioning, Disability and
health – functional assessment
scale ICF-FAS (Mishra &
Rangasayee, 2010)
Lifestyle
Assessment
Questionnaire LAP-CP (Mackie,
Jessen, & Jarvis, 1998)

the

No
(8-12 years with cerebral
palsy)

Frequency of Participation
Questionnaire (Michelsen et
al., 2009)

of

No
(4-6 years)

Community
Participation
Questionnaire
CPQ
(Rosenberg, Jarus, & Bart,
2010)

index

Yes

Yes
(all children receiving
pediatric services).

Canadian
Occupational
Performance Measure COPM
(Law et al., 1994)

Participation

Yes

Yes
(3-22 years)

Child and adolescent scale of
participation (CASP) (G Bedell,
2011a)

Yes

Yes

Yes

No
Interview

No
Questionnaire
based interview
with primary
caregiver
Yes
Parent
questionnaire

No
(5-13 years)

Assessment of life habits for
children (LIFE-H) (Noreau et al.,
2007b)

Can a
parent/caregiver
complete the
measure

Can the measure be
used on children and
youth (5-17 years)

Participation
measure

Yes

Yes

Yes

Yes

Yes

No

Yes

Does the assessment
Appear to be able to
be adapted so it
can be completed
online once
author consent
has been given
No

No

Yes
Convergent
validity
(Mackie et al., 1998)

Yes
Content validity (Mishra &
Rangasayee, 2010)

Not reported

Yes
Content (Rosenberg et al.,
2010)

Yes
Content, construct and
criterion (Gary Bedell,
2009)
Yes
(Cusick, McIntyre, Novak,
Lannin, & Lowe, 2006)

Yes
Content and criterion
(Noreau et al., 2007b)

Evidence of Validity

No

Yes
Test-retest reliability and inter
reliability (Mackie et al., 1998)

Yes
Test retest reliability, internal
consistency (Mishra & Rangasayee,
2010)

Yes
Internal consistency (Mc Manus,
Corcoran, & Perry, 2008)

Yes
Test re-test reliability, internal
consistency (Rosenberg et al.,
2010)

Yes
(Cusick et al., 2006)

Yes
Internal consistency, test-retest
reliability (Bedell, 2009)

Yes
Internal consistency, interrater,
test retest (Noreau et al., 2007a)

Evidence
of reliability

Not reported

No
20 minutes

Not reported

Not reported

Not reported

No
30-40 minutes (Majnemer, 2012)

Yes
10 minutes (Bedell, 2009)

No
45-60 minutes (Majnemer, 2012)

Time to complete

Appendix N: Summary of the analysis of eleven participation measures (identified in recent systematic reviews)
for selection as the comparison measure of convergent validity?
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Can the measure be
used on children and
youth (5-17 years)

Guidelines for use with
children and adolescents

No
(5-14 years)

No
(6-9 years)

No
(3-6 years)

Participation
measure

Mayo-Portland
Adaptability
Index (M2PI) (Malec &
Thompson, 1994)

Pediatric Activity card sort
(ACS) (Mandich, Polatajko,
Miller, & Baum, 2004)

Perceived efficacy and goal
setting (PEGS) (Missiuna, 1998)

Preschooler activity card sort
(ACS) (Berg & LaVesser, 2006).
(Christine Berg & LaVesser,
2006; C. Berg & Stoffel, 2006)

Yes

Yes

Yes

Can be completed
by child/youth or
parent – prefer
multiple
respondents

Can a
parent/caregiver
complete the
measure

Yes

Yes

Yes

Does the assessment
Appear to be able to
be adapted so it
can be completed
online once
author consent
has been given

Yes
Content and construct
(Berg & LaVesser, 2006).

Yes
Content
and
criterion(Missiuna, 1998)

Has not been examined
independently of the
Mayo Portland
Adaptability Index MPAI
(Ziviani, Desha, Feeney, &
Boyd, 2010)
Yes
Content and construct
(Mandich et al., 2004)

Evidence of Validity

Yes
Inter-rater (Berg & LaVesser, 2006).
(Christine Berg & LaVesser, 2006)

Yes
Internal consistency and test-retest
(Missiuna, 1998)

No

Has not been examined
independent of the MPAI (Ziviani et
al., 2010)

Evidence
of reliability

No
30 minutes (Majnemer, 2012)

No
20 minutes (Majnemer, 2012)

No
20-25 minutes (Majnemer, 2012)

Time to complete

Appendix O: Author consent Gary Bedell
From: "Bedell, Gary M." <gary.bedell@tufts.edu>
To: "Cherie Le Lievre" <cherie.lelievre@xtra.co.nz>
Cc: "fi Graham" <fi.graham@otago.ac.nz>; "Rachel Teplicky" <teplicr@mcmaster.ca>
Sent: Wednesday, March 06, 2013 9:38 AM
Subject: RE: Use of the CASP and the CASE for research purposes
Dear Cherie, Thanks for contacting me. I have been very impressed with Dr. Graham's
important participation and coaching intervention research, so you are fortunate to have her as
a mentor!
The guidelines for the CASP & CASE are up-to-date. They are free to use. There is also a
youth-report version of the CASP (posted on the same site). Please acknowledge authorship in
dissemination activities and on the web survey.
Our revised PEM-CY websurvey should be publically available soon. The contact person for
using the PEM-CY is Rachel Teplicky who I know just went on a short holiday until March
12th :) I've cc'd her.
Good luck with your important research and please keep me/us posted!
All best, Gary
Gary Bedell, PhD, OTR/L, FAOTA
Associate Professor
Tufts University
Department of Occupational Therapy
26 Winthrop Street
Medford, MA, USA 02155
617-627-2854 (phone)
gary.bedell@tufts.edu<mailto:gary.bedell@tufts.edu> (e-mail)
http://sites.tufts.edu/garybedell/
________________________________
From: Cherie Le Lievre [cherie.lelievre@xtra.co.nz]
Sent: Tuesday, March 05, 2013 2:55 PM
To: Bedell, Gary M.
Cc: fi Graham
Subject: RE: Use of the CASP and the CASE for research purposes
Dear Dr Bedell
I am a Masters student at the Rehabilitation Teaching and Research Unit (RTRU) University
of Otago, New Zealand, supervised by Dr Fiona Graham and Associate Professor Will Taylor.
My plan is to complete my thesis on establishing the reliablity and validity of the PEM-CY
with a general (convenience sample) of the New Zealand population via an electronic copy of
the PEM-CY. Specifically I plan to determine whether the PEM-CY is reliable (test- retest
reliablity assessment and internal consistency) and if it is valid (face validity and construct
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validity - convergent and discrimination).
In addition to the thesis my supervisors and I plan to publish our findings in a peer reviewed
journal. To date I have completed a Post Graduate Diploma at the RTRU, University of Otago
and a Post Graduate Certificate through the University of Wales with Professor Amanda
Kirby. Further information about the RTRU and my supervisors is available at
http://www.otago.ac.nz/wellington/study/rehabilitation/staff/otago019968.html<mhtml:{2210
0466-F1D7-4AE1-94E6-17C873D890CF}mid://00000037/!xusc:http://www.otago.ac.nz/wellington/study/rehabilitation/staff/otago019968..html> and
http://www.otago.ac.nz/wellington/study/rehabilitation/staff/otago019948.html<mhtml:{2210
0466-F1D7-4AE1-94E6-17C873D890CF}mid://00000037/!xusc:http://www.otago.ac.nz/wellington/study/rehabilitation/staff/otago019948..html>. As a
practicing occupational therapist (and mother) I will be completing the masters over 2 years,
part time. I am currently in the process of writing a formal research proposal, planning to
commence the project in March 2013.
I have contacted Dr Coster to make make her aware of my planned study and asked her about
any issues with copyright for the purposes of research and post-graduate study or using the
PEM-CY electronically. From your perspective as a co-author are there any copyright
considerations or processes around converting the paper format to an online one that you
would like me to be aware of?
As one of my research objectives is to establish convergent validity with another measure of
participation and environment. My reading so far has led me to the Child and Adolescent
measure of participation (CASP) and the Child and Adolescent Scale of Environment
(CASE). I have attached the downloadable administration guidelines for both the CASP and
CASE to check with you that these are current. I am contacting you to make you aware of my
planned study and inquiring if there are any issues with copyright for the purposes of research
and post-graduate study or using the CASE and CASP in an electronic format.
Thank you for your time considering my requests and I look forward to hearing from you.
Kind Regards

Cherie Le Lievre
Occupational Therapist, NZROT, MNZAOT
Masters candidate, University of Otago
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Appendix P: Child and Adolescent scale of participation (CASP)
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We are interested in finding out about the activities that your child participates in at home,
school and in the community.
You will be asked about your child’s current level of participation with activities as
compared to other children his or her age. For each item, choose one of the following
responses:
Age expected (Full participation), your child participates in the activities the same as or
more than other children his or her age. [With or without assistive devices or equipment]
Somewhat limited, your child participates in the activities somewhat less than other children
his or her age [Your child may also need occasional supervision or assistance]
Very limited, your child participates in the activities much less than other children his or her
age. [Your child may also need a lot of supervision or assistance]
Unable, your child can not participate in the activities, although other children his or her age
do participate.
Not applicable, other children your child’s age would not be expected to participate in the
activities.

Not applicable

Unable

Very limited

HOME PARTICIPATION

Somewhat limited

Compared to other children your child’s age, what is
your child’s current level of participation in the
following activities?

Age expected

Please select one answer by placing an X in one of the boxes next to each item. If you are not sure,
choose your best guess.

1) Social, play or leisure activities with family members at home (e.g., games,
hobbies, “hanging out”)
2) Social, play or leisure activities with friends at home (can include
conversations on the phone or internet)
3) Family chores, responsibilities and decisions at home (For younger children
this may be getting things or putting things away when asked or helping
with small parts of household chores; For older children this may be more
involvement in household chores and decisions about family activities and
plans)
4) Self-care activities (e.g., eating, dressing, bathing, combing or brushing
hair, using the toilet)
5) Moving about in and around the home
6) Communicating with other children and adults at home

2
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Appendix Q: Child and Adolescent scale of participation (CASP) –
scoring guidelines
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The CASP has reported evidence of test re-test reliability (Intraclass Correlation
o
Coefficient = 0.94), internal c nsistency (α ≥ 0.96) and construct and discriminant
validity. Moderate correlations were found between the CASP scores and scores from
measures of functional activity performance (r=0.51 to 0.75; Pediatric Evaluation of
Disability Index [PEDI], Haley, Coster, Ludlow, Haltiwanger, & Andrellos, 1998), extent
of child impairment (r=-0.58 to -0.66; Child and Adolescent Factors Inventory [CAFI],
Bedell, 2004; 2009) and problems in the physical and social environment (r= -0.43 to
-0.57; Child and Adolescent Scale of Environment [CASE], Bedell, 2004; 2009).
Significant differences in CASP scores were found related to type of disability (Bedell,
2009). As expected, children without disabilities, on average, had significantly higher
CASP scores than children with disabilities. No significant differences were found
related to age category
Recent results from factor analyses showed three factors contributing 63% of the
variance explained: 1) Participation in social, leisure, communication items (50%); 2)
Participation in advanced daily living items (7%); 3) Participation in basic daily living and
mobility items (6%) (Bedell, 2009). Recent results from Rasch analyses demonstrated
that the CASP appears to be measuring essentially a uni-dimensional construct. An
expected pattern of life situations for which children would find more or less challenging
to participate was found. Greater limitations were found in school and community
activities requiring more complex cognitive and social skills and lesser limitations were
found in more basic and routine home and school activities such as mobility,
communication and personal-care. Two of the 20 CASP items (Shopping/Managing
Money; Using Transportation) showed minor misfit to the Rasch measurement model
(i.e., the actual responses for these two items deviated somewhat from the expected
6
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Craig hospital Inventory of
Environmental Factors (CHIEF)
(Craig Hospital Research
Department, 2001).

European Child Environment
Questionnaire (ECEQ) (Forsyth,
Colver, Alvanides, Woolley, &
Lowe, 2007)

Yes

Child and adolescent scale of
Environment (CASE) (G Bedell,
2011b)

Child/parent version 2-12 years
(McCauley et al, 2013)

No

(8-12 years with cerebral palsy)

No

(4 – 21 years)

Can the measure be used on
children and youth (5-17 years)

Environment
Measure

Yes

Yes

Yes

Can a
parent/caregiver
complete the
measure

Yes

Yes

Yes

Does the assessment
appear to be able to
be adapted so it can
be completed online
once author consent
has been given

Content and Construct (Craig
Hospital Research
Department, 2001; Law,
Petrenchik, King & Hurley,
2007)

Yes

Content and construct

Yes

(G. M. Bedell, 2004)

Content Construct

Yes

Evidence of Validity

No

No

Internal consistency
and test retest

Yes

Evidence of reliability

No set time limit

Unknown

May be time consuming
due to number of items

Unknown

10 minutes

Yes

Does the assessment
take less than 15
minutes to complete

Appendix R: Summary of the three environment measures (identified in recent systematic review) for
selection as the comparison measure of convergent validity

Appendix S: Child and Adolescent scale of Environment (CASE)

Child’s name ___________________________

Child & Adolescent
Scale of Environment
(CASE)

- Instructions 1. This scale asks questions about physical or social aspects of the home
and community environment with which your child may experience
problems OR that are supportive or helpful to your child.
2. There are no right or wrong answers. You will have to choose, and in
some cases write, the answer that best describes the impact that each
aspect of the environment has on your child. If you are not sure about
how to answer a question, give your best guess.
Thank you

Your name ___________________________________________
Your relationship to child ___________________________
Date you completed survey___________________________
(Month / Day / Year)
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The following is a list of possible problems your child may be experiencing with the physical or social
aspects of the home and other places in the community OR with the quality or availability of services
or assistance that he or she needs. Please put an X in the box under the appropriate column next to
each problem listed below.
No
Problem

Possible Problem:
1.

Problem with design and layout of home
(Hard to get to places and things, or hard
to see or hear important information)

2.

Problem with design and layout of buildings
and places your child uses in the community
or neighborhood

3.

Problem with design and layout of school or
work setting (Circle school or work)

4.

Lack of support and encouragement for your
child in the community or neighborhood

5.

Lack of support and encouragement for your
child at school or work (Circle school or work)

6.

Problems with people’s attitudes toward your
child at school or work (Circle school or work)

7.

Problems with people’s attitudes toward your
child in the community or neighborhood

8.

Inadequate or lack of assistive devices or
equipment

9.

Inadequate or lack of assistance from people
at home or in the community or neighborhood

10. Inadequate or lack of assistance from people at
school or work (Circle school or work)
11. Inadequate or lack of transportation
12. Inadequate or lack of programs and services
at school
13. Inadequate or lack of programs and services
in the community or neighborhood
14. Inadequate or lack of family finances
15. Family stress
16. Crime or violence in the community or
neighborhood

Little
Problem

Big
Problem

Not
Applicable

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□
□

□
□

□
□

□
□

□

□

□

□

□
□
□

□
□
□

□
□
□

□
□
□
2
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Possible Problem (Continued):

No
Problem

17. Problems with government agencies and
policies
18. Inadequate or lack of information about your
child’s diagnosis or condition or intervention
approaches (e.g., educational, rehabilitation
or medical)
Other problems or comments (please specify

Little
Problem

Big
Problem

Not
Applicable

□

□

□

□

□

□

□

□

):

B. Please identify the physical or social aspects of the environment or qualities about the
services that your child receives that are supportive or helpful to your child:

3
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The Child and Adolescent Scale of Environment (CASE) is a modification of the
Craig Hospital Inventory of Environmental Factors (CHIEF)
The CASE was initially developed as part of the Child and Family Follow-up
Survey (CFFS) created by Gary Bedell, Ph.D., OTR, FAOTA
at the Center for Rehabilitation Effectiveness at
Sargent College of Health and Rehabilitation Sciences,
Boston University, Boston, MA
in collaboration with Helene Dumas, MS, PT
Research Center for Children with Special Health Care Needs
Franciscan Hospital for Children
Boston, MA
Initial funding was provided from the
Deborah Munroe Noonan Memorial Fund, Boston, MA.
For more information about the CASE and CFFS, please contact Dr. Bedell at:
Tufts University
Department of Occupational Therapy
56 Winthrop Street
Medford, MA 02155
gary.bedell@tufts.edu
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Appendix T: Child and Adolescent scale of Environment (CASE) –
scoring guidelines

The Child and
Adolescent Scale
of Environment
(CASE)©
Administration and
Scoring Guidelines

Gary Bedell, Ph.D.,
OTR, FAOTA
8/19/2011
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Finally, special thanks go to Drs. Steve Haley, Wendy Coster and Alan Jette – my
esteemed colleagues and post-doctoral research fellowship mentors at Boston
University – who provided me with the initial support and expertise to initially develop
the CFFS and ongoing resources and opportunities to further develop my line of
research and career.
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Appendix U: The Parenting Sense of Competency Scale (PSOC)
Parenting Sense of Competence Scale
(Gibaud-Wallston & Wandersman, 1978)

Please rate the extent to which you agree or disagree with each of the following statements.
Strongly
Somewhat
Disagree
Agree
Somewhat
Strongly
Disagree
Disagree
Agree
Agree
1
2
3
4
5
6
1. The problems of taking care of a child are easy to solve once you know
how your actions affect your child, an understanding I have acquired.

1 2 3 4 5 6

2. Even though being a parent could be rewarding, I am frustrated now
while my child is at his / her present age.

1 2 3 4 5 6

3. I go to bed the same way I wake up in the morning, feeling I have not
accomplished a whole lot.

1 2 3 4 5 6

4. I do not know why it is, but sometimes when I’m supposed to be in
control, I feel more like the one being manipulated.

1 2 3 4 5 6

5. My mother was better prepared to be a good mother than I am.

1 2 3 4 5 6

6. I would make a fine model for a new mother to follow in order to
learn what she would need to know in order to be a good parent.

1 2 3 4 5 6

7. Being a parent is manageable, and any problems are easily solved.

1 2 3 4 5 6

8. A difficult problem in being a parent is not knowing whether you’re
doing a good job or a bad one.

1 2 3 4 5 6

9. Sometimes I feel like I’m not getting anything done.
10. I meet by own personal expectations for expertise in caring
for my child.

1 2 3 4 5 6

11. If anyone can find the answer to what is troubling my child, I am
the one.

1 2 3 4 5 6

12. My talents and interests are in other areas, not being a parent.

1 2 3 4 5 6

13. Considering how long I’ve been a mother, I feel thoroughly familiar
with this role.

1 2 3 4 5 6

14. If being a mother of a child were only more interesting, I would be
motivated to do a better job as a parent.

1 2 3 4 5 6

15. I honestly believe I have all the skills necessary to be a good mother
to my child.

1 2 3 4 5 6

16. Being a parent makes me tense and anxious.

1 2 3 4 5 6

17. Being a good mother is a reward in itself.

1 2 3 4 5 6
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Appendix V: Progressive stages of response to web based research to a known
population
Reference: 150517--000261

Dear Cherie,
Permission is hereby granted for the use requested subject to the usual acknowledgements (author, title of
material, title of book/journal, ourselves as publisher). You should also duplicate the copyright notice that
appears in the Wiley publication in your use of the Material.
Any third party material is expressly excluded from this permission. If any of the material you wish to use
appears within our work with credit to another source, authorization from that source must be obtained.
This permission does not include the right to grant others permission to photocopy or otherwise reproduce this
material except for accessible versions made by non-profit organizations serving the blind, visually impaired
and other persons with print disabilities (VIPs).
Sincerely,

Sheik Safdar
Permissions Coordinator
Wiley
ssafdar@wiley.com
T +1 201-748-6512
F +1 201-748-6008
111 River Street, MS 4-02
Hoboken, NJ 07030-5774
U.S.
permissions@wiley.com

Dear Sheik,
Please consider approving permission to use a figure out of:
Vehovar, V., Batagelj, Z., Lozar Manfreda, K., & Zaletel, M. (2002). Nonresponse in Web
surveys. In R. M.Groves, D. A.Dillman, J. L.Eltinge, & R. J. A.Little (Eds.) Survey nonresponse
(pp. 229–242). New York , NY : John Wiley & Sons
for my Master’s thesis.
Kind regards
Cherie Le Lievre
Masters Candidate
University of Otago
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Appendix W: Screenshot of minor alterations to electronic
questionnaire format
PEM-CY parent survey – Home participation
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Electronic Questionnaire - PEM-CY Home Participation
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Appendix X: Email to potential electronic questionnaire participants
Subject Line: Survey for Study on Participation and Environment Measure for Children and
Youth (PEM-CY)
Sender: Cherie Le Lievre, student email cherie.lelievre@postgrad.otago.ac.nz
Time: ASAP. There will also be x3 reminders a fortnight apart to resent the email and I will inform you
of when this is to take place.
Target Email addresses: All
Message:

Hello,
You are invited to take part in an online survey if you are the parent/guardian of a child aged 517 years. This will take up to 40 minutes to complete. You will complete four questionnaires about
your child/youth’s level of participation and the effect the environment may have on this. These
questionnaires have been developed overseas and have not been tested in New Zealand. This
research will determine if they are appropriate for NZ parents, youth and children.
When you have completed the survey you are eligible to enter a draw to win 1 of 2 $100
grocery vouchers.
For further details please read the attached information sheet or contact Cherie Le Lievre
cherie.lelievre@postgrad.otago.ac.nz, Dr Fi Graham fi.graham@otago.ac.nz or Assoc Prof Will Taylor
will.taylor@otago.ac.nz.
Please click on the following link https://www.surveymonkey.com/s/NGCHZS6 to participate in
the online study. Your consent will be assumed by your completion of the survey. Thank you for your
time.
Kind regards

Cherie Le Lievre
Master’s candidate, Rehabilitation Teaching & Research Unit, University of Otago Wellington

242

Appendix Y: Information sheet – parents electronic questionnaire

Is the Participation and Environment Measure for Children and Youth (PEM-CY) valid in a
general New Zealand population?
INFORMATION SHEET FOR
ONLINE SURVEY PARTICIPANTS
Thank you for showing an interest in this project. Please read this information sheet
carefully before deciding whether or not to participate. If you decide to participate we thank
you. If you decide not to take part there will be no disadvantage to you and we thank you for
considering our request.
What is the aim of the project?
The aim of this project is to establish if the Participation and Environment Measure for
Children and Youth (PEM-CY) is valid in a general New Zealand population. It will establish
if the measure has face, convergent and divergent validity. This project is being undertaken
as part of the requirements for the Masters of Health Science.
Who can take part?
If you are a parent/guardian of a child or youth aged 5-17 years you can participate.
What will I be asked to do?
You will complete 4 questionnaires and some questions about yourself and your
child/youth on https://www.surveymonkey.com/s/NGCHZS6. The questionnaires are: the
PEM-CY (Coster, Bedell, Law, 2011), the Child and Adolescent Scale of Participation
(CASP) (Bedell, 2011) and the Child and Adolescent Scale of Environment (CASE) (Bedell,
2011) and the Parent Scale of Competence (POSC) (Johnson & Mash, 1989). Examples of
the types of questions are:
1. Typically, how often does your child participate in 1 or more activities of this
type?
2. Compared to other children your child's age, what is your child's current level
of participation in the following activities?
The survey will take up to 40 minutes. You can provide feedback, supply your email
address to enter a draw to win 1 of 2 $100 grocery vouchers and request a copy of the key
findings of this research (expected April 2015).
What information will be collected and what use will be made of it?
The data collected are your responses to the questionnaires and answers to the
questions about yourself and your child/youth. Statistical analysis of the data will establish
if the PEM-CY is similar to like measures (convergent validity) and dissimilar to different
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measures (divergent validity). This study will provide new information on the PEM-CY and
will be the first research completed with New Zealanders using this tool.
Only the research team will have access to the data. The data will be stored securely
on a password protected computer. Data will be retained for at least 10 years in secure
storage. Any personal information held e.g. date of birth and email addresses will be
destroyed at the completion of the research. The results of the project may be published in a
peer review journal and will be available in the University of Otago Library (Dunedin, New
Zealand). Individual participants will not be identifiable in anyway.
The University of Otago Human Ethics Committee has reviewed the content of the
survey and have given approval for this project. In the event that you feel hesitant or
uncomfortable you are reminded of your right to decline to answer any particular question(s).
Can I change my mind and withdraw from the project?
You may withdraw from participation in the project at any time and without any
disadvantage to yourself of any kind.
What if I have any questions?
If you have any questions about our project please feel free to contact either:Cherie Le Lievre
and/or
Dr Fi (Fiona) Graham
Rehabilitation and Teaching Research
Rehabilitation and Teaching Research
Unit (RTRU), Department of Medicine
Unit (RTRU), Department of
Medicine
University Telephone Number:University Telephone Number:027 58 77 111
(03) 338 3217
Email Address
Email Address:
cherie.lelievre@postgrad.otago.ac.nz
fi.graham@otago.ac.nz
Associate Professor Will Taylor
Rehabilitation and Research Unit (RTRU), Department of Medicine
University Telephone Number: (04) 806 1801
Email address will.taylor@otago.ac.nz
Or Human Ethics Committee Administrator (ph 03 479 8256).
This study has been approved by the University of Otago Human Ethics Committee. If you
have any concerns about the ethical conduct of the research you may contact the Committee
through the Human Ethics Committee Administrator (ph 03 479 8256). Any issues you raise
will be treated in confidence and investigated and you will be informed of the outcome.
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Appendix Z:

Measured variables as effect items and Measured

variables as causal items - Permission
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