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ABSTRACT

Background: Best practices in Developmental Coordination Disorder (DCD) recommend building parental capacities to enhance
children’s functioning but few outcome measures are available to document the impact of such interventions. The Parent
Knowledge and Skills Questionnaire (PKSQ) is a valid instrument currently only available in English evaluating parental
perception of their ability to manage their child, understand DCD’s impact and use knowledge about DCD. The aim of the study
was to translate the PKSQ in French and assess the factor structure consistency between the French and English versions.
Methods: PKSQ was translated in French using a back-translation method. Parents of children with DCD were recruited
in collaboration with the DCD association and rehabilitation centers. Parents completed the questionnaire online (n = 99).
Confirmatory factor analysis was conducted based on the questionnaire response data and estimated item-domain correlations
were compared with the English version.
Results: All items of the original PKSQ were culturally appropriate in the Quebec French context and were thus included in
the final version (n = 22). The French questionnaire version showed overall good consistency with the English version. The
frequency of statistically inferior item-domain correlations was consistent with the expected rate of 5% under the no difference
assumption (3/22, 95% confidence interval: 3% to 35%). Items showed moderate to large correlations with their underlying
construct (estimated item-domain correlations between 0.45-0.91).
Conclusions: Results suggest the French version of the PKSQ is consistent with the 3-factor structure of the English version, and
may now be used to evaluate interventions based on DCD best practices.

Key Words: Developmental coordination disorder, Parent Knowledge and Skills Questionnaire, Construct validity

1. INTRODUCTION
Developmental coordination disorder (DCD) is a chronic
condition affecting the ability to plan and execute activities

requiring motor coordination.[1] DCD is prevalent and af-
fects up to 5%-6% of children, according to the DSM-5.[1]

Children with DCD have difficulties performing everyday
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activities such as putting on clothes, learning sports and
handwriting.[2, 3] In addition, children with DCD have lower
quality of life compared to their peers[4] and are at greater
risk to develop depressive or anxious symptoms,[5, 6] cardio-
vascular disease[7] and obesity.[8, 9]

To prevent or decrease the negative impacts of DCD on
children’s daily lives, best practices suggest supporting par-
ents and helping them manage DCD.[10, 11] To build parental
capacities, interventions should provide parents with infor-
mation about DCD, increase their understanding of DCD’s
consequences on their child’s daily life and help them bet-
ter manage DCD.[12] Despite a broad consensus about these
best practices, few studies evaluating interventions aiming
directly at supporting parents are available.[12–18] Interven-
tions such as Co-op certainly include capacity-building,[19]

but providing parents with information about DCD is not the
core focus of the intervention. The few interventions cen-
tered on parental information include informational group
sessions,[20] online and DVD information modules[21, 22] or
individual coaching to parents.[23] Results of these inter-
ventions suggest parents appreciated receiving information
and improved their ability to manage DCD, but the level
of evidence is weak. Only one study conducted a pre-post
evaluation to document an intervention’s impact on parental
knowledge and ability to manage DCD.[21]

The lack of validated outcome measures to evaluate the im-
pact of interventions aiming to increase parental knowledge
and skills is currently a barrier to design randomized con-
trolled trials based on DCD best practices. To our knowl-
edge, only one questionnaire, the Parents Knowledge and
Skills Questionnaire (PKSQ), has been created to evaluate
the effect of an intervention aiming at supporting parents
of children with DCD.[24] This questionnaire built on other
questionnaires that were originally used to evaluate a DCD
service delivery model[25] and were further revised to evalu-
ate a DCD parent module,[21] but until recently, the PKSQ
had never been validated. Recently, however, its construct
validity has been evaluated within the context of a new ser-
vice delivery model evaluation and a three-factors structure
emerged: 1) Managing the child, 2) Understanding DCD’s
impact on the child and 3) Understanding and using knowl-
edge about DCD.[24] However, this questionnaire is only
available in English and has never been validated in other
contexts. Since no questionnaire is available in French to
evaluate interventions aiming at supporting parents of chil-
dren with DCD and increasing their knowledge and skills, a
study was undertaken to translate the PKSQ in French and
evaluate its validity by assessing factor structure consistency
between the French and English versions.

2. METHODS
2.1 Study design
A back-translation process, based on Brislin’ method,[26] was
used to translate the PKSQ in French. The English version
of the PKSQ was first translated in French by a bilingual
researcher. The newly translated French version was then
translated back into English by a second bilingual researcher.
Both researchers and a third bilingual referee met to com-
pare the original and back-translated English versions of
the PKSQ. Questions of clarifications were asked to the au-
thors of the original PKSQ to ensure cultural fidelity of the
translation. The third independent researcher validated final
modifications.

The final French version was pretested with two French
speaking adults independent of the translation team. The
French version of the questionnaire was then uploaded on-
line, on REDCap (Research Electronic Data Capture),[27] an
electronic data capture tool hosted at Sherbrooke University.
Questionnaires were completed by parents in the context of
a public consultation that aimed to determine research and
knowledge translation priorities for DCD stakeholders. The
research project was approved by the Ethics board of the
CHUS research center (MP-31-2017-1467).

2.2 Parent Knowledge and Skills Questionnaire
The PKSQ includes 22 questions using a 7-point Likert scale
ranging from “Not at all” to “To a very great extent”. Valida-
tion of the questionnaire established a three-factor structure
evaluating the following constructs: 1) Managing the child,
2) Understanding DCD’s impact on the child, and 3) Un-
derstanding and using knowledge about DCD.[24] Examples
of questions include: “To what extent do you feel that you
understand the impact of coordination difficulties on your
child’s ability to manage daily tasks at home (e.g., putting
clothes on, eating, brushing teeth, bathing, getting ready to
go to school)”, and “To what extent do you feel confident
in your ability to: Adapt the environment and tasks to meet
your child’s needs?”.

2.3 Study process
Participants were recruited in the province of Quebec,
Canada, via the provincial DCD association, two rehabil-
itation centers, social media and word-of-mouth, as part
of a community-based research partnership. In addition to
the PKSQ, participants were invited to complete sociode-
mographic questions (e.g., sex and age of the parents and
children, co-occurring disorders). Participants had to con-
firm they were parents of a child with DCD to have access to
the PKSQ questionnaire, since the public consultation also
included other stakeholders (see Camden et al.,[28] for more
details).
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2.4 Analysis

Frequency distributions were reported to describe demo-
graphic characteristics. Confirmatory factor analysis (CFA)
was performed on PKSQ results using R version 3.5.1[29]

with Lavaan package version 0.6-3. CFA was done on the
standardized scale of the item variables to enable better in-
terpretation of estimated factor loadings i.e., estimating item-
domain correlation coefficients instead of regression model
coefficients (slopes of the underlying structural equation
model). We used English version results from the princi-
pal factor exploratory factor analysis (EFA) with orthogonal
rotation to build the CFA model that set which questionnaire-
item is represented on which factor. The factor variances
were forced to be 1 and factors were allowed to be correlated
with each other. Each pair of questionnaire-items was set to
be non-correlated. Ninety-five percent confidence intervals
for factor loadings were calculated with bootstrap percentile
method using 1,000 repeated samples and constraint not to
exceed 1. Factor loadings and associated 95% confidence
intervals were computed for each questionnaire-item and
compared with English reference data (resulting from the
same model CFA and same bootstrapping method) provided
by the team who developed the original questionnaire.[24]

Items for which confidence intervals mutually included the
factor loadings from both questionnaires (French and En-
glish version) were considered to be consistent. As 95%
confidence intervals were used for the statistical comparison,
a Type I error probability of 5% was anticipated.[30] Fac-
tor loadings around 0.1 were considered small, around 0.3
medium and around 0.5 large.[31]

3. RESULTS

3.1 Participants

Ninety-nine parents were recruited in this study. Participants
were mostly mothers (95%) (see Table 1). Most of their
children were between 5 and 12 years old (81%), 4% of the
respondents reported having preschool children, 13% having
teenagers and 2% being the parent of an adult with DCD. In
our sample, 94% of children with DCD had received pro-
fessional services. Of those, 83% had received services in
occupational therapy, 52% in speech language pathology,
35% in neuropsychology, 35% in physiotherapy and 32% in
special education. Co-occurring disorders were reported by
respondents for 77% of children. Among those who had a
co-occurring disorder, diagnosis included attention deficit hy-
peractivity disorder (53%), language disorder (25%), anxiety
disorder (26%), sensory disorder (22%), learning disability
(18%) or autism spectrum disorder (6%).

Table 1. Participants demographic characteristics
 

 

Characteristics N* Count (%) 

Relation with the child 
- Mother  

98 93 (95%) 

Number of children with DCD in the family 
- > 1 children with DCD 

96 11 (11%) 

Child with DCD age 
- Between 5-12 years old 

85 69 (81%) 

Parent also having DCD 
- Yes 

99 4 (4%) 

Presence of co-occurring disorders 
- Yes 

95 73 (77%) 

Child received support services 
- Yes 

96 90 (94%) 

Note. * Number of respondents for this particular item, to account for missing  
 data in the percentages presented, total N = 99 

3.2 Cross-cultural translation
Most questionnaire items and examples were culturally rel-
evant for the Quebec French version. Only a minor mod-
ification was made to one item, removing a concept since
printing and handwriting are not differentiated in the every-
day language in French. All other items and examples were
kept as originally worded.

3.3 Confirmatory factor analysis
Estimated factor loadings from the CFA for the French and
English versions of the questionnaire are presented in Fig-
ures 1, 2 and 3, based on the 3-factor model. For the first
factor (Managing the child), all items showed item-domain
correlations that were consistent in the two versions as the
95% confidence intervals mutually included the respective
point estimates for each item (see Figure 1). For question
16, point estimates did not fall into the confidence intervals
of the complement questionnaire (French CFA estimate =
0.60 [0.41-0.77], English CFA estimate = 0.78 [0.65-0.90]).
However, item-domain correlations of French items within
this factor are mostly large (CFA = generally from 0.60 to
0.81). Only the estimated factor loading for question 20 was
found to be below 0.5, with relatively high imprecision (To
what extent do you feel confident in your ability to: Find
community activities that will support your child; CFA =
0.45 [0.26-0.62]).

All items of the second factor were highly correlated with the
underlying construct, “understanding the impact of DCD on
the child” (CFA from 0.72 to 0.91) (see Figure 2). For this
construct, mostly all French point estimates were comprised
in English confidence intervals and vice versa.

For the third factor (“Understanding and using knowledge
about DCD”), all French items point estimates represented
large correlations with the construct (CFA item-domain cor-
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relations from 0.58 to 0.88) (see Figure 3). All estimated
factor loadings of the French version, except one, fall into
confidence intervals of the English version and conversely.

For question 10, the French version estimate (CFA factor
loading = 0.81 [0.62-0.98]) was superior to the correspond-
ing estimate from the English version (CFA loading = 0.55
[0.39-0.69]).

Figure 1. Comparison of English and French factor loadings based on the CFA for factor 1 (Managing the child)
Circle = English loading on the CFA; Triangle= French loading on the CFA

Figure 2. Comparison of English and French factor loadings based on the CFA for factor 2 (understanding the impact of
DCD on the child)
Circle = English loading on the CFA; Triangle= French loading on the CFA
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Figure 3. Comparison of English and French factor loadings based on the CFA for factor 3 (Understanding and using
knowledge about DCD)
Circle = English loading on the CFA; Triangle= French loading on the CFA

4. DISCUSSION

The aim of this paper was to validate a French version of
the PKSQ by assessing the consistency of factor structures
between the French and English versions. Globally, results
show that overall correspondence of French and English
items is good.[24, 30] Pre-tests on back-translated PKSQ did
not raise any cultural concerns or confusions on item mean-
ing. It is important to note that the original English version
of the questionnaire was developed in Ontario, Canada,[24]

which is a similar culture to the context in which the French
translation has been validated. These findings suggest the
PKSQ might be applicable to various contexts, especially in
Western countries with similar cultures.

As most confidence intervals for item-domain correlations
mutually included the point estimates of the French and
English version, the factor structures were found to be statis-
tically consistent. The French PKSQ is consistent with the
strong 3-factors model previously found for the English ver-
sion; the three same constructs were thus kept in the French
version: 1- Managing the child, 2- Understanding DCD’s im-
pact on the child and 3- Understanding and using knowledge
about DCD.[24]

Only 3 items did not meet the statistical criterion for con-
sistency of factor loading estimates. Of these 3 items, ques-
tion 10 showed a higher correlation with its construct in the
French questionnaire than in the English version. With a total

of 22 items being compared and 3 observed inconsistencies,
the possible relative frequency of substantial deviations is
between 3% and 35% (exact 95% confidence interval for a
proportion) and therefore still consistent with an anticipated
Type I error rate of 5%.[30] The only item for which the
French estimate clearly fell under the English confidence in-
terval was question 16 (“To what extent do you feel confident
in your ability to: Manage the day-to-day stresses associated
with being a parent of a child with motor challenges?”). Con-
sidering the nature of the data collection context (i.e., public
consultation about DCD research and knowledge translation
priorities), parents in our sample might represent a more
empowered group who had already received more support,
thus having more resources to manage their stress, com-
pared to the parents surveyed for the validation of the orig-
inal questionnaire whose child had just been identified as
potentially having DCD in the context of a school-based
intervention.[24, 32]

All items except one had a large correlation with its associate
construct. Question 20 (“Find community activities that will
support your child?”) showed a moderate correlation. Inter-
estingly, it is also one of the items in the English version
that had the lowest correlation with its construct. This find-
ing could be explained by the fact item 20 relates to system
navigation, which is documented as an important issue for
most families of children with DCD.[13, 33] System navigation
might be a confounding construct affecting its correlation
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with the construct of Understanding and using knowledge
about DCD in both the French and English versions.

However, because of the complementarity of the information
brought by this question, we have decided to keep this item in
the French version of the questionnaire. Moreover, the item-
domain correlation estimates of all items remain medium or
large, thus indicating a fairly good construct validity of the
questionnaire.[30]

The three constructs identified are largely supported by DCD
best practices.[10] Construct one (Managing the child) closely
relates to building capacity, where parents are perceived to
be key team players and the ones who might have the great-
est impact on their child’s functioning.[10] It is important
to note that in the PKSQ, this construct goes beyond DCD
since parents are asked about their perceptions of managing
their child’s condition and dealing with motor difficulties in
general. Although the PKSQ has only been used thus far
with a DCD population, items pertaining to construct one
might even be applicable with other populations having mild
motor difficulties, where building parental capacities to have
parents managing their child is also part of best practices.[34]

This would however warrant more investigation. Constructs
2 (Understanding the impact of DCD on the child) and 3
(Understanding and using knowledge about DCD) are more
specific to the DCD population and best practices. They
both relate to providing information to parents, so they bet-
ter understand the condition and are able to adapt to the
child’s needs and advocate for him.[13, 15, 35] The PKSQ thus
included all important concepts related to DCD best prac-
tices about parental knowledge and skills to manage DCD[10]

and might thus be an important tool to evaluate evidence-
informed intervention for parents.

The principal limit of this study is the relatively small sam-
ple size, known to have an impact on confidence interval
width and therefore on the precision of the estimated fac-
tor loadings. However, most item confidence intervals were
comparable in English and French versions, despite a larger
sample size in the English validation sample. We employed
a statistical approach for comparing factor loadings on an
“absence of evidence supports” base. Our findings therefore
must be interpreted with caution as they indicate consistency

but do not, without further assumptions, allow for conclusion
of strict equivalence. Larger confirmatory studies should
be conducted to enable multiplicity-adjusted comparisons
of item-domain correlations while taking clinically relevant
equivalence margins into account. A major strength of this
study is the sample representativeness of the DCD population
included. For instance, a high percentage of our sample had
a co-occurring disorder, representing the well documented
presence of a variety of co-occurring disorders in the DCD
population.[1, 10, 36–38] Our sample representativeness ensures
generalizability of the results in most DCD populations and
contexts in which PKSQ could be used.

5. CONCLUSION
This validation study is a first step for evaluating interven-
tions based on best practices and aiming to build parental
capacity to manage DCD. Our results demonstrate the PKSQ
might be a valid tool for parents of children with DCD in
Western countries and established the construct validity of
its French version. The French version is an important as-
set for research on families of children with DCD and for
the development of evidence-based interventions for French
speaking parents. To complete this work, future studies could
explore test-retest fidelity of the PKSQ and its applicability
in a broad range of contexts.
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