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Abstract
Background: Little is known about how motor learning strategies (MLSs) can pro-

mote implicit and explicit motor learning processes. This study aimed to explore

experts' perspectives on therapists' use of MLSs to promote specific learning pro-

cesses in children with and without developmental coordination disorder (DCD).

Methods: In this mixed-methods study, two consecutive digital questionnaires were

used to ascertain the opinions of international experts. Questionnaire 2 explored the

findings of Questionnaire 1 in greater depth. In order to reach a certain level of

agreement about the classification of MLSs as promoting either (more) implicit or

(more) explicit motor learning, 5-point Likert scales were used in addition to open-

ended questions. The open-ended questions were analysed with a conventional anal-

ysis approach. Open coding was performed by two reviewers independently. Catego-

ries and themes were discussed within the research team, taking both questionnaires

as one dataset.

Results: Twenty-nine experts from nine different countries with different back-

grounds in research, education and/or clinical care completed the questionnaires.

The results of the Likert scales showed large variation. Two themes emerged from

the qualitative analyses: (1) Experts found it difficult to classify MLSs as promoting

either implicit or explicit motor learning, and (2) experts stressed the need for clinical

decisionmaking when choosing MLSs.

Conclusions: Insufficient insight was gained into how MLSs could promote (more)

implicit or (more) explicit motor learning in children in general and in children with

DCD specifically. But this study demonstrated the importance of clinical decision-

making to model and adapt MLSs to child, task and environment, with therapists'

knowledge of MLSs being an important prerequisite. Research is needed to better

understand the various learning mechanisms of children and how MLSs can be used

to manipulate these mechanisms.
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1 | INTRODUCTION

Typically developing children acquire motor skills almost effortlessly

by participating in home, school and sports activities (Flôres

et al., 2019; Hulteen et al., 2018). However, atypically developing

children frequently need guidance by physical and/or occupational

therapists to acquire motor tasks. A specific population having mild-

to-severe problems in learning motor skills are children with develop-

mental coordination disorder (DCD) (Subara-Zukic et al., 2022). As a

consequence of their compromised motor abilities, these children are

hampered in their participation in activities of daily life and experience

various social, emotional and psychological problems (Magalhães

et al., 2011; O'Dea et al., 2021; Omer et al., 2019).

Children can learn motor skills implicitly or explicitly; see Table 1

for descriptions of implicit and explicit motor learning. By using spe-

cific motor learning strategies (MLSs), therapists intend to promote

either (more) implicit or (more) explicit motor learning (Kleynen

et al., 2015; Leech et al., 2022; van Abswoude et al., 2021). MLSs can

be described as observable therapeutic actions, adapted to child and

task, intended to advance motor learning, which should be the result

of clinical decisionmaking (Levac et al., 2011). They can be categorized

into instructions, feedback and organization of practice (Kleynen

et al., 2015; Levac et al., 2009). Instructions and feedback can enhance

a child's motivation or give a child specific information about the task

performance (Simpson et al., 2020; Wulf & Lewthwaite, 2016). They

are modelled by their focus of attention (e.g., external/internal focus),

modality (e.g., visual or verbal), frequency, timing (e.g., therapist- or

child-controlled) and information content (the amount of information

in one instruction or feedback) (Levac et al., 2011). Examples of MLSs

that fit the category organization of practice are scaling equipment,

random or blocked practice, constant or variable practice, and part or

whole practice (Table 1) (Kleynen et al., 2015; Levac et al., 2009).

When deciding which MLSs to use, therapists have to consider

characteristics of child, task and environment (Levac et al., 2011;

Wilson et al., 2017). Three think-aloud studies investigating physical

therapists' (PTs) clinical decision-making processes in video-taped

treatment sessions of children with cerebral palsy (CP) and adults with

acquired brain injury (ABI) showed that therapists' actions resulted

from their knowledge, observations and assessments (Embrey

et al., 1996; Kleynen et al., 2016; Wainwright et al., 2011). Thus,

knowledge about how to use various MLSs to promote implicit and

explicit motor learning in children is an important requirement. How-

ever, scientific knowledge about this topic is limited. In paediatric

research, only three strategies that are expected to promote implicit

motor learning have been studied: external focus learning, analogy

learning and errorless learning (Table 1) (van Abswoude et al., 2021).

A fourth strategy also considered to promote implicit motor learning

is dual-task learning (Table 1), but this has only been studied in adult

populations (Kal et al., 2018). In both studies, internal focus learning

and error-strewn learning (Table 1) were used for the explicit motor

learning groups (Kal et al., 2018; van Abswoude et al., 2021). Accord-

ing to the constrained action hypothesis, an internal focus promotes

explicit motor learning because the attention for body movements

requires larger involvement of cognitive processes due to greater reli-

ance on conscious control processes, which interfere with normal

automatic control processes. An external focus does not interfere

with these automatic control processes, therefore promoting implicit

motor learning (Wulf et al., 2001). Analogy learning promotes implicit

motor learning because a metaphor relies little on the manipulation of

explicit information, which reduces the involvement of cognitive pro-

cesses and working memory (Liao & Masters, 2001). Dual-task learn-

ing promotes implicit motor learning because the short-memory

capacity cannot be used for explicit information of the primary task,

as it is already used for the secondary task (Masters, 1992). Errorless

learning promotes implicit motor learning because the reduction of

errors diminishes the need to consciously correct movement, which

reduces the involvement of cognitive processes and working memory.

However, error-strewn learning promotes explicit motor learning

because the errors increase the need to consciously correct move-

ment (Maxwell et al., 2001). An international expert panel with back-

grounds in clinical care, education and research in motor learning also

categorized errorless learning, analogy learning and dual-task learning

as promoting implicit motor learning. However, in this Delphi study

that intended to reach consensus about the classification of seven

well-known learning strategies as promoting either (more) implicit or

(more) explicit motor learning, no consensus was reached for trial-

and-error learning, observational learning, movement imagery and dis-

covery learning (Table 1) (Kleynen et al., 2014). In a second study, the

authors asked a selection of international experts in their Delphi study

how other MLSs could be used to promote implicit and explicit motor

learning: Answers were widely distributed and no consensus was

reached (Kleynen et al., 2015). Thus, for the majority of MLSs used in

(paediatric) clinical care, it remains unclear whether they promote

implicit or explicit motor learning.

Key Messages
• Insufficient insight exists about how motor learning strat-

egies (MLSs) can be used to promote (more) implicit or

(more) explicit motor learning in children.

• This study exposed relevant knowledge gaps about the

constructs of implicit and explicit motor learning, the

learning processes in children and how these processes

can be activated with specific MLSs.

• The process of clinical decisionmaking requires knowl-

edge about modelling and adapting MLSs, analysis to

determine which MLS to use and evaluation of the

impact of the MLSs used on a child's performance of a

motor task.

• Experts suggested various child and task characteristics

that might guide clinical decisionmaking in children's

motor learning; more research is needed to gain insight

into how these characteristics should guide clinical

decisions.
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Because previous studies merely reported the results of Likert

scales (Kleynen et al., 2014, 2015), this study used a mixed-methods

design with qualitative analyses in addition to Likert scales to advance

the understanding of the findings. Furthermore, previous studies

included experts in adult neurorehabilitation (Kleynen et al., 2014,

2015). It was expected that experts in children's motor learning have

different experiences and perspectives than experts in neurorehabil-

itation as children and adults learn differently based on capacities to

store and cognitively process information (Thomas, 1980) and children

frequently learn new motor tasks while adults mainly re-learn motor

tasks. In order to gain a better understanding of how therapists can

use MLSs to promote implicit and explicit motor learning in paediatric

care, our study explored experts' perspectives on these. An interna-

tional expert panel, with different backgrounds in clinical, educational

and research aspects of motor learning in children with and without

DCD, completed two questionnaires to share their opinions on how

instructions, feedback and organization of practice could be used to

promote specific types of motor learning processes in children in gen-

eral and in children with DCD specifically.

2 | METHODS

2.1 | Design

In this mixed-methods study, opinions of international experts about

the use of MLSs to teach motor tasks to children implicitly or explicitly

were explored with two consecutive questionnaires, the second

T A B L E 1 Descriptions of motor learning terminology commonly used in literature.

Term Description

Types of motor learning processes

Explicit and implicit motor learning (Kleynen
et al., 2014)

Explicit motor learning processes involve cognitive stages, with involvement of working memory,
generating verbal knowledge about the movements performed.

Implicit motor learning processes progress without awareness, generating no or minimal verbal
knowledge about the movements performed.

Instructions and feedback

Analogy learning (Liao & Masters, 2001) The learner is provided with an analogy (metaphor) that integrates the complex structure of the to-
be-learned task.

Internal and external focus learning (Wulf
et al., 1998, 2001)

Internal focus learning: While learning, the learner's attention is directed to its own body movements.
External focus learning: While learning, the learner's attention is directed to the impact of the

movement on the environment.

Observational learning (Adams, 1986;
Kleynen et al., 2014)

The learner observes a model performing a motor task, which provides the learner with a cognitive
model of the key spatial and/or temporal features of the movement performance.

Organization of practice

Dual-task learning (Masters, 1992) A secondary (mostly cognitive) task is used to draw the learner's attention away from the primary task
to-be-learned.

Errorless learning or error-strewn learning
(Maxwell et al., 2001)

Errorless learning: A practice situation is arranged in such way that the learner makes no or few
outcome errors.

Error-strewn learning: A practice situation is arranged in such way that the learner makes more
outcome errors.

Discovery learning (Kleynen et al., 2014) Learning without guidance or feedback from another person.

Guided discovery (Mosston &
Ashworth, 2008)

The learner is guided to the correct movement response with a sequence of questions.

Movement/motor imagery
(Jeannerod, 2001; Kleynen et al., 2014)

The learner mentally executes the motor task without physically performing the movements.

Random or blocked practice (Magill &
Hall, 1990)

Random practice: Motor tasks are practised in a random order.
Blocked practice: The same motor task is practised in a blocked order, without alternation with other

motor tasks.

Trial-and-error learning (Jueptner
et al., 1997)

The learner performs a motor task repeatedly and optimizes its performance with intrinsic and
extrinsic feedback on its errors.

Variable and constant practice (Tassignon
et al., 2021)

Variable practice: A motor task is practised with increased variation in spatial and temporal
parameters.

Constant practice: A motor task is practised repetitively without variation in spatial and temporal
parameters.

Whole and part practice (Fontana
et al., 2009)

Whole practice: A motor task is practised in its entirety.
Part practice: A motor task is broken down into smaller units, and these units are practised

individually.
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deepening the findings of the first one. This study intended to reach a

certain level of agreement between experts, but because previous

studies showed that this was challenging, a qualitative analysis of

open-ended questions was included to advance the understanding of

the findings (Creswell & Plano Clark, 2018; Kleynen et al., 2014,

2015). This study was approved by the Medical Ethical Review Board

of Maastricht University (2019-1342). All experts gave written con-

sent for participation after receiving written information.

2.2 | Participants

Ideally, experts met two of the following three criteria: (1) having per-

formed scientific research on motor learning in children; (2) having

given education on teaching motor skills to children; and (3) having

more than 5 years of clinical experience as a caregiver in teaching

motor skills to children.

2.3 | Procedure

2.3.1 | Recruitment

To obtain a wide range of expert perspectives on how therapists can

model and adapt implicit and explicit motor learning, it was important

to include a heterogeneous sample of experts (Green &

Thorogood, 2018). Therefore, the following criteria were applied in

the recruitment: (1) experts from different practical areas in which

motor learning approaches are used (e.g., rehabilitation and physical

education); (2) experts with greater theoretical and clinical expertise in

different types of child development, both typical and atypical; and

(3) experts from various countries, to allow for cross-cultural differ-

ences. Experts were recruited from the board of the International

Society for Research in DCD, consisting of anchors of 15 different

countries. Furthermore, experts were recruited in the professional

network of the authors, comprising experts from the areas of rehabili-

tation and physical education. All experts received an information let-

ter and consent form and were invited to recommend other experts in

their networks or to forward the information letter themselves. This

snowball sampling strategy was used to increase the heterogeneity of

the sample and to gain access to a large number of relevant experts

(Green & Thorogood, 2018).

2.3.2 | Questionnaires

The questionnaires were developed by the research team (I. v. d. V.,

E. R., C. B. and K. K.), with the support of two students from the post-

graduate Master Pediatric Physical Therapy. The students already

worked as PTs with atypically developing children; they both had clini-

cal expertise in teaching motor task. The research team had clinical,

educational and research expertise with motor learning in various

types of children, including children with DCD, and methodological

expertise in qualitative research. Because of the different nationalities

of the experts, English and Dutch questionnaires were used. Ques-

tionnaire 1 used open-ended questions to explore experts' opinions

on (1) how MLSs could be used to enhance implicit and explicit motor

learning in children in general; (2) whether the suggested MLSs were

applicable in children with DCD; and (3) which of the suggested MLSs

should be preferred in these children. Questionnaire 2 was accompa-

nied with a summary of the results of Questionnaire 1 and deepened

the findings from this, using open-ended and structured questions

(Table 2). See Appendix A for the questions of both questionnaires.

Two Dutch experts, meeting all three inclusion criteria, pilot-

tested Questionnaire 1 to assess meaning and relevance of content;

the preference for reformulating questions; and feasibility of the soft-

ware used to send and complete the questionnaires (Green &

Thorogood, 2018). The English version of this questionnaire was edi-

ted by an English translator. For Questionnaire 2, meaning and rele-

vance of the content including preference for reformulating questions

was discussed within the research team.

2.4 | Data collection

Questionnaires were sent and completed electronically, using Qual-

trics software (Qualtrics, Provo, UT, USA; https:/www.qualtrics.com).

Up to three reminders were sent for each questionnaire to increase

response rates.

Each expert received a unique code, with only one researcher

(I. v. d. V.) having access to the key. To guarantee experts' privacy, all

identifying information was removed from the files shared for data

analyses. Data were stored separately from the key on the password-

secured server of Hasselt University.

2.5 | Data analyses

Demographic characteristics of experts (age, sex, country of work,

work setting and category of caregiver) were reported in frequencies.

The 5-point Likert scales were analysed by calculating frequencies

and percentages. They were visualized in stack bar charts.

The open-ended questions were analysed using ATLAS.ti Win-

dows (Version 8) (ATLAS.ti Scientific Software Development GmbH;

https://atlasti.com). Analyses followed a conventional content analy-

sis approach with three consecutive steps (Hsieh & Shannon, 2005):

(1) open coding of the data using an inductive strategy (i.e., coding

without predefined codes); (2) sorting open codes into categories; and

(3) identifying themes by organizing and grouping categories into

meaningful clusters (Boeije & Bleijenbergh, 2019; Hsieh &

Shannon, 2005). During the analyses, memos were written with first

impressions and thoughts (Boeije & Bleijenbergh, 2019). The themes

with associated categories were represented in a figure, and quotes

were included in the text to support the themes and categories. The

data were opencoded independently by the two master's students,

whom each received 15 h of education to acquire analysing skills and

to standardize analysis procedures. This education included reading

literature about analysing qualitative data and motor learning, and

4 of 19 van der VEER ET AL.

 13652214, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cch.13147 by U

niversity O
f M

aastricht, W
iley O

nline Library on [11/03/2024]. S
ee the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline Library for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons License

http://www.qualtrics.com
https://atlasti.com


analysing two completed questionnaires with open-ended questions

from another study investigating experts' perspectives on motor

learning, on which they received extensive feedback. The first author

(I. v. d. V.) reviewed and discussed the open codes with the students

in multiple meetings until consensus was reached. In case of disagree-

ment, another researcher (E. R.) was consulted. Multiple meetings

were organized with the research team (I. v. d. V., E. R., C. B. and

K. K.) to categorize the open codes and to identify themes. Although

Questionnaire 1 was analysed separately to prepare the content of

Questionnaire 2, for defining the final themes, data from both ques-

tionnaires were taken together.

3 | RESULTS

3.1 | Process of recruitment and data collection

A total of 79 experts were invited to participate in this study, of

whom 29 assented. Reasons for declining invitations were lack of time

or not considering oneself an expert. The data from Questionnaire

1 were collected in January and February 2020, all experts receiving

Questionnaire 1 having completed it. The data from Questionnaire

2 were collected from March to June 2020, with two experts not

responding (Figure 1).

T A B L E 2 Topics and types of question in the questionnaires.

Questionnaire 1

Topic Sub-topic Type of question

Implicit and explicit motor learning a. Description of implicit and explicit motor learning
b. Preferred type of motor learning in children with DCD

Open-ended

Specific learning strategies
(e.g., analogy learning, errorless
learning and trial-and-error)

a. Strategies that promote implicit and explicit motor learning in children
b. Applicability of the suggested strategies to children with DCD
c. Preferred strategies in children with DCD

Open-ended

Instructions a. Instructions that promote implicit and explicit motor learning in children
b. Applicability of the suggested instructions to children with DCD
c. Preferred instructions for children with DCD

Open-ended

Feedback a. Feedback that promotes implicit and explicit motor learning in children
b. Applicability of the suggested feedback to children with DCD
c. Preferred feedback for children with DCD

Open-ended

Organization of practice a. Practice conditions that promote implicit and explicit motor learning in children
b. Applicability of the suggested practice conditions to children with DCD
c. Preferred practice conditions for children with DCD

Open-ended

Questionnaire 2

Topic Sub-topic Type of question

Implicit and explicit motor
learning

a. Characteristics of implicit and explicit motor learning 5-point Likert scale

Specific learning strategies
(e.g., analogy learning, errorless
learning and trial-and-error)

a. Classification of the suggested (in Questionnaire 1) characteristics of specific
learning strategies as promoting either (more) implicit or (more) explicit motor
learning

5-point Likert scale

Instructions a. Classification of the suggested (in Questionnaire 1) instructions as promoting either
(more) implicit or (more) explicit motor learning

5-point Likert scale

Feedback a. Classification of the suggested (in Questionnaire 1) feedback as promoting either
(more) implicit or (more) explicit motor learning

b. Generic feedback

a. 5-point Likert scale
b. Open-ended

Organization of practice a. Classification of the suggested (in Questionnaire 1) practice conditions as promoting
either (more) implicit or (more) explicit motor learning

b. Preference for random, blocked or variable practice given the specific child
characteristics suggested in Questionnaire 1

c. Other child or task characteristics that might guide the choice of random, blocked or
variable practice

a. 5-point Likert scale
b. Multiple choice
c. Open-ended

Child characteristics a. Preference of implicit or explicit motor learning given the specific child
characteristics suggested in Questionnaire 1

b. Other child characteristics that might guide the choice of implicit or explicit motor
learning

a. 5-point Likert scale
b. Open-ended

Task characteristics a. Task characteristics that might guide the choice of implicit or explicit motor learning Open-ended

Environmental characteristics a. Environmental characteristics that promote either implicit or explicit motor learning
b. Environmental characteristics that hinder either implicit or explicit motor learning

Open-ended

Abbreviation: DCD, developmental coordination disorder.
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In Questionnaire 1, experts were asked how they would use MLSs

to promote implicit and explicit motor learning. Results showed a large

variation in suggested use of MLSs. Furthermore, some experts sug-

gested specific MLSs as promoting implicit motor learning, while others

suggested the same ones as promoting explicit motor learning. Ques-

tionnaire 2 aimed to reduce this variation by asking experts to classify

all suggested MLSs on a 5-point Likert scale: implicit motor learning/

more implicit than explicit motor learning/equally implicit and explicit

motor learning/more explicit than implicit motor learning/explicit

motor learning. Because experts frequently stated (in Questionnaire 1)

that child, task and environmental factors should guide the choice of

MLSs, this topic was comprehensively explored in Questionnaire

2 (Table 1). The results of Questionnaire 2 showed that variation in

classification remained large. Qualitative analyses showed various rea-

sons for this variation (Theme 1). We decided not to use a third ques-

tionnaire to deepen the findings furtherly, because it was expected

that it would not have provided additional insights into how MLSs

could promote either (more) implicit or (more) explicit motor learning.

3.2 | Participants

A panel of 29 experts, working in nine different countries, having dif-

ferent backgrounds in work setting, participated in this study

(Table 3). Twelve experts met all three inclusion criteria, 14 met two

criteria and 3 met only one.

3.3 | Findings of the 5-point Likert scales

Although Questionnaire 2 attempted to reduce variation in classifica-

tion by using 5-point Likert scales, extensive variation still remained

(Figure 2a–c). For instructions and feedback with result-oriented

focus (= external focus), the distribution of classification varied

widely. However, for most instructions and feedback with body-

oriented focus (= internal focus), and focus on the sequence of steps,

the majority of experts (�70%) classified them as promoting more

explicit motor learning. Using minimal feedback promoted implicit

motor learning, according to 77% of the experts.

For almost all MLSs within the category ‘organization of practice’,

the distribution varied, with the classification ‘promotes equally

implicit and explicit motor learning’ being scored most frequently.

F I G U RE 1 Flow diagram of the recruitment and data collection. n,
number.

T A B L E 3 Demographic characteristics of the expert panel.

Category Subcategory
Absolute
number

Age 30–39 years 6

40–49 years 5

50–59 years 14

60–69 years 4

Sex Male 9

Female 20

Working country Australia 3

Belgium 8

Canada 1

Italy 1

The Netherlands 9

Spain 1

Sweden 1

UK 4

USA 1

Number of experts
that met the following
inclusion criteria

Caregiver/educator/
researcher

12

Caregiver/educator 6

Caregiver/researcher 3

Educator/researcher 5

Caregiver 1

Educator 0

Researcher 2

Types of caregiver PPT 8

OT 5

PPT + OT 1

Exercise therapist 2

PE teacher 1

PPT + PE teacher 2

Rehabilitation physician 1

Psychologist 2

Abbreviations: OT, occupational therapist; PE, physical education; PPT,
paediatric physical therapist.
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3.4 | Findings of the qualitative analyses

Analyses of both questionnaires taken together resulted into two

themes: (1) classifying MLSs and (2) clinical decisionmaking (Figure 3).

Furthermore, experts provided great insight into modelling MLSs; see

Appendix B.

3.4.1 | Theme 1: Classifying MLSs

This theme consisted of two categories (Figure 3).

The open-ended questions showed that classifying MLSs

was difficult, for various reasons. For instance, one expert

claimed that constructs of implicit and explicit motor learning

F I G U RE 2 Classification of
motor learning strategies. Motor
learning strategies within the
(a) category instructions,
(b) category feedback and
(c) category organization of
practice. IML promotes implicit
motor learning; IML > EML
promotes rather implicit than
explicit motor learning;
IML = EML promotes both
implicit and explicit motor
learning; EML > IML promotes
rather explicit than implicit motor
learning; EML promotes explicit
motor learning; blue vertical line
represents 70% of the experts
scored that it promotes more
implicit motor learning; orange
vertical line represents 70% of
the experts scored that it
promotes more explicit motor
learning.
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(Category 1) are not that distinct and that evidence is conflicting

and limited:

Research in implicit and explicit learning shows: (a) a

diversity in perspective about what implicit and explicit

exactly are; (b) many contrary results; and (c) in children

with DCD only few strategies are investigated.

Moreover, some experts argued that the same MLSs could be

used in both implicit and explicit ways:

All strategies can be implicit and explicit: it depends on

the instructions. For instance, in observational learning, if

you say ‘look carefully and copy exactly’ then it is more

explicit.

Furthermore, perspectives seemed to be influenced by experts'

own characteristics (Category 2) like knowledge, experiences, prefer-

ences and beliefs, which may have contributed to the large variation

found. For instance, one expert stated:

I don't really know all that much about explicit motor

learning.

3.4.2 | Theme 2: Clinical decisionmaking

This theme comprised two subthemes and six categories (Figure 3).

All experts felt that clinical decisionmaking was needed to decide

which MLSs to use when teaching motor tasks to children with and

without DCD. With their answers, they provided insight into the pro-

cess of clinical decisionmaking (Subtheme 1).

Some of the experts mentioned that therapists' knowledge

(Category 1) could influence their use of MLSs and that good knowl-

edge is a prerequisite to enhance children's motor learning:

Knowledge/skill of a therapist; if it is inadequate, a child

can learn the wrong strategy [to perform a motor task].

However, few experts underpinned that little scientific evidence

was available about motor learning in children with DCD:

We don't yet know enough about how children with DCD

actually ‘learn’ to be clear about the value of different

approaches.

Some experts stressed that an important first step in this clinical

decision-making process was to perform a comprehensive analysis

(Category 2):

DCD means that children experience problems in learning

motor activities. It contains various subgroups: children

with execution problems, but also children with problems

in motor planning, or just disuse (not enough movement

experience). The solution is to perform a good analysis,

and then choose what fits the child, task and context.

Lastly, few experts stated that it was important to evaluate

(Category 3) whether the MLSs used had the expected result and that

therapists should adapt MLSs until they found out which worked best

for a child:

DCD is a heterogeneous disorder and a broad approach

should be taken in the first instance. That approach can

then be adapted until finding a strategy that works best

for the child.

In addition to the process of clinical decisionmaking, experts pro-

vided insight into factors guiding therapists' choice of MLSs

(Subtheme 2).

Various individual child characteristics (Category 1) were sug-

gested in both questionnaires (Figure 4). However, perspectives on

how these characteristics might guide clinical decisions in children in

general, and with DCD specifically, varied. In children with DCD,

experts commented more frequently that special attention was

required for experiences of success and for stimulating the child's

problem-solving capacities:

F I G U RE 3 Themes, subthemes and categories. MLSs, motor learning strategies.
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Evidence is growing that these children [with DCD] can

learn, but that they need more time and experience. In

order to motivate them and keep them going, enjoyment

is very important: they should experience success! That is

the most important task of the therapist.

The experts also mentioned various task characteristics

(Category 2) that might guide clinical decisionmaking. If tasks required

higher technical demands (e.g., when using equipment), more complex

coordination between body parts, multiple steps in a specific

sequence and specific rules (e.g., when playing sports), the majority of

the experts suggested that explicit motor learning might be more ben-

eficial but that the choice for promoting this type of motor learning

process still depended on the child's characteristics. Other task-

specific characteristics mentioned were timing, precision, speed and

dual tasking.

Although experts suggested various child and task characteristics

that could guide therapists' choices, they stressed that the combina-

tion of characteristics of child, task and environment (Category 3),

and their interaction, was most important:

It is over-simplifying things to suggest that a particular

task is better taught in a certain way e.g. using implicit or

explicit teaching strategies. The answer depends on a

combination of factors relating to task, child and environ-

ment. For example, teaching a child to learn to ride a

bicycle—implicit motor learning might suit a child with the

confidence to ‘have a go’ but not an anxious child, who is

scared of falling.

4 | DISCUSSION

This mixed-methods study aimed to explore international experts' per-

spectives on the use of MLSs to promote implicit and explicit motor

learning in children with and without DCD. It resulted into two main

findings: (1) insufficient insight was gained into what extent MLSs pro-

moted (more) implicit or (more) explicit motor learning; and (2) experts

stressed the importance of adapting MLSs to characteristics of child

and task, and the need for clinical decisionmaking to do so.

4.1 | Classifying MLSs

We expected that experts' opinions could help diminish the knowl-

edge gap in how various MLSs could be used to promote either

implicit or explicit motor learning in children. However, variation in

opinions appeared large, for instance, regarding the focus of attention.

According to the constrained action hypothesis, an internal focus

F I G U RE 4 Categories of child characteristics that might guide clinical decisions. The categories ‘social–emotional characteristics’, ‘cognition’
and ‘comorbidities’ comprise multiple child characteristics.
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