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ABSTRACT
Aim: To assess intra- and inter-rater reliability, construct validity and
completeness of the “Winterthur Observation Protocol” (WOP).
Methods: Intra-rater and inter-rater reliability were calculated with
the interclass correlation coefficient (ICC) with 95% confidence inter-
vals and Cohens’s kappa coefficient based on 18 5-min sequences
from six video-recorded early intervention sessions rated by two
assessors. Construct validity was based on an increase of coaching
over time (three video-recorded sessions) in six therapists during a
course on coaching techniques. WOP’s completeness – the capacity
to cover at least 95% of the specific coaching strategies – was
assessed based on 18 video-recorded sessions.
Results: Intra-rater reliability was excellent: ICCs of continuous varia-
bles varied from .87 to 1.0; the kappa-value of categorical variables
was 0.90. Inter-rater reliability was sufficient to excellent: ICCs of con-
tinuous variables were .47–1.0; the kappa-value of categorical varia-
bles was .89, indicating excellent intra-rater reliability. Increasing
application of coaching behavior during the course provided evi-
dence of construct validity. More than 95% of the specific coaching
strategies could be scored with the WOP.
Conclusion: The WOP is a promising instrument to quantify the con-
tents of early intervention approaches in pediatric physical therapy
using coaching. Results must be interpreted with caution due to lim-
ited generalizability.
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Pediatric physical therapists use a variety of approaches and actions to support motor
development of infants at risk of developmental motor disorders. As a result, pediatric
physical therapy in early intervention is characterized by heterogeneity (Dirks et al.,
2011). This heterogeneity, e.g., in the type and dosing of interventions, hampers the
understanding of which elements are effective and which are not (Hadders-Algra et al.,
2017). Hence, there is a need to characterize and quantify pediatric physical therapy
interventions for reliable implementation of a specific intervention, replication of
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research findings (Moher et al., 2010), and to bridge the research-to-practice caregiver
coaching gap (Romano & Schnurr, 2022).
Guidelines for reporting parallel group randomized trials like the Consolidated

Standards of Reporting Trials (CONSORT 2020) (Moher et al., 2010) mandate the
reporting of details of intervention elements. Currently various instruments to describe
interventions in detail are available, such as the “Template for Intervention Description
and Replication” (TIDieR) (Hoffmann et al., 2014), the “Pediatric Rehabilitation
Observational measure of Fidelity” (PROF) (Rezze et al., 2013), the Triadic
Implementation Evaluation Rating Scale (TIERS) (Basu et al., 2010), and the Groningen
Observation Protocol version 2 (GOP 2.0) (Hielkema et al., 2018; Sonderer et al., 2017).
TIDieR and PROF allow us to classify, describe interventions, and measure fidelity.
TIERS is a method for comparing parent and provider interactions in early intervention
approaches using coaching. However, in contrast to the GOP 2.0, TIDieR, PROF, and
TIERS do not quantify the contents of interventions. Quantification of the contents of
interventions provides researchers and practitioners an in-depth description of the char-
acteristics of an intervention (Blauw-Hospers et al., 2010). Elements of the intervention
become concrete and quantifiable.
The GOP 2.0 has been used to quantify contents of infant physical therapy, to evaluate

changes of contents over time, to compare intervention programs (Akhbari Ziegler et al.,
2019; Dirks et al., 2011), and to conduct process evaluations, consisting of an evaluation of
the associations between intervention strategies and developmental outcome (Akhbari
Ziegler et al., 2021; Blauw-Hospers et al., 2011; Hielkema et al., 2020). The GOP 2.0 quanti-
fies therapeutic actions (behaviors) in terms of continuous variables providing information
on their relative duration during a pediatric physical therapy-session (percentage of total
treatment time). These therapeutic behaviors are grouped in five main categories, neuromo-
tor actions, educational actions toward caregiver, communication, position of the infant and
situation. Some of the behaviors in the main categories may be further specified by subcate-
gories. Further, GOP 2.0 also allows for the recording of additional categorical variables,
such as the role of the caregiver and family member involvement (Hielkema et al., 2018;
Sonderer et al., 2017). However, the GOP 2.0 does not differentiate in sufficient detail the
various coaching skills described by Rush et al. (2011) and applied in the family-centered
early intervention program “Coping with and Caring for Infants with special Needs”
(COPCA) (Akhbari Ziegler et al., 2019; Dirks et al., 2011).
Family-centered practices, which recognize the importance of including the family in

the child’s care, have become practice-of-choice in pediatric rehabilitation and in early
childhood intervention programs (Dunst et al., 2007). The caregivers are regarded as
the key decision-makers in the child’s life (Rosenbaum et al., 1998). Understanding
caregivers’ needs and supporting caregivers in making informed decisions enhances the
well-being and participation of the whole family, including the child with a disability.
Systematic review on early intervention indicated that caregiver involvement is associ-
ated with better outcome for the infant and family (Vanderveen et al., 2009). It is
becoming increasingly clear that the manner in which support is provided to families
has an influence on the outcome of the intervention (Rush et al., 2011). Literature sug-
gests that coaching strategies form an essential means of family support (Kemp &
Turnbull, 2014; Schwellnus et al., 2015; Ward et al., 2020).
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However, coaching is not a uniform method. Different practices with different pre-
sumptions regarding mechanisms of effects exist (Ives, 2008). Many ambiguities persist
that hinder the application of coaching in relationship-directed forms of interventions
based on family-centered practice (Akhbari Ziegler & Hadders-Algra, 2020). We define
caregiver coaching as follows: “The therapist, in the role of a coach, supports family
members in the process of decision making on functional activity and participation in
daily life with the aim of family empowerment and optimization of child development.
Therefore, the coach applies the coaching strategies like “shared observation,” relevant
information exchange,” “provision of feedback and the opportunity to reflect,” provision
of strategies to promote development (hints and suggestions) and “illustration with
example.” Generally, caregiver coaching takes place during daily care situations.”
Currently, we do not know which components of coaching are responsible for the

positive results described in literature (Akhbari Ziegler & Hadders-Algra, 2020; Kemp &
Turnbull, 2014). Thus, our understanding of the application and effect of different
forms of coaching is insufficient. One possibility to overcome this uncertainty, would be
to examine associations between coaching strategies and defined child and family out-
comes, i.e., to undertake a process evaluation. To perform such process evaluation, a
reliable and valid assessment instrument to characterize and quantify physical therapy
interventions using coaching strategies is requested. At present we lack such an instru-
ment. We, therefore, developed a novel evaluation tool based on the principles of the
GOP 2.0, i.e., the Winterthur Observation Protocol (WOP).
The purpose of this study was to assess the intra- and inter-rater reliability of the

continuous and categorical variables of the WOP and to evaluate the WOP’s construct
validity and completeness.

Methods

Study design

In this study, the psychometric properties, i.e., intra-, and inter-rater reliability of the
continuous and categorical variables of the WOP, and WOP’s construct validity and
completeness, were examined.
Before the study onset, we informed the ethics committee of Kanton Zurich of the

study and asked them whether ethical approval was needed. The committee decided
that the study did not need such approval, as the study does not come under the scope
of human research law (BASEC-Nr. Req-2019-00588). Informed consent was obtained
as recommended by the ethics committee, implying that participants were fully
informed about the details of the study. This means that we informed the potential par-
ticipants, why they were asked to participate in the study, about the aim of the study,
we provided general information about the trial and the study process, informed them,
that participation is voluntary, and we provided information on benefits, risk of the
study and about the confidentiality of the data.
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Development and composition of the WOP

The WOP was developed in collaboration with one of the developers of the GOP 2.0.
We were guided by the principles of the GOP 2.0, our experiences in the COPCAVR

course which provided us with ample experience on coaching strategies, and own expe-
riences as COPCA coaches. The coaching strategies described in the WOP are based on
“The Early Childhood Coaching Handbook” by Rush et al. (2011) and the coaching
skills used in COPCAVR (Akhbari Ziegler et al., 2019). In COPCAVR caregiver coaching
means that the therapist, in the role of a coach, supports family members in the process
of decision making on functional activity and participation in daily life with the aim of
family empowerment and optimization of child development.
The WOP includes continuous and categorical variables. The continuous variables are

classified into five main categories: “Situation of the intervention session,” “Educational
actions toward caregivers,” “Coaching strategies,” “Communication” and “Neuromotor
actions.” Within each category specific therapeutic intervention elements, and so-called
behaviors are defined. For instance, Coaching Strategies include the behaviors
“observation/shared observation,” “relevant information exchange,” “provision of feed-
back and the opportunity to reflect” and “provision of strategies to promote devel-
opment.” Some behaviors are further specified with so-called modifiers; for example,
the behavior “provision of strategies to promote development” has two modifiers
“provision of strict instructions” and “provision of hints and suggestions.” The duration
of each behavior during an intervention session is quantified.
There are 11 categorical variables, i.e., variables summarizing overall behavior during

a video sequence. Examples are “location,” “role of the caregiver,” “role of the
therapist,” or “goal orientation.” Each categorical variable has between two and four
response options. The rater selects the response option that summarizes best the events
occurring during the entire intervention session. For details on the WOP see the
Supplementary Appendix.
Differences between the GOP 2.0 and the WOP are described in Table 1. The cat-

egory “coaching skills” has been added to the WOP whereas the category “position”
from the GOP 2.0 had been removed. The WOP categories “situation of the session”
and “neuromotor actions” include fewer behaviors than the GOP 2.0. In addition, some
behaviors that came under category “communication” in GOP 2.0 had been transferred
to WOP’s category “coaching strategies.” Generally, the WOP is easier to apply than the
GOP 2.0 as it comprises fewer continuous variables, which saves time and reduces com-
plexity. The differences in the categorical variables of the GOP 2.0 and WOP are shown
in Table 2. GOP 2.0 has five categorical variables, the WOP 11. Only three items: “type
of session,” “involvement of family members,” and “role of the caregivers” are present
in both protocols. The eight new categorical items on the WOP represent current treat-
ment characteristics, and they include items as “role of the physiotherapist,” “goal ori-
entation” or “joint planning.”
Similar to all previous GOP-analyses (Akhbari Ziegler et al., 2021; Blauw-Hospers

et al., 2011; Dirks et al., 2011; Hielkema et al., 2018, 2020), the duration of the behav-
iors and modifiers is quantified from videos of early intervention sessions using the
software program, The Observer XT (Version 11.5; Noldus, Wageningen, the
Netherlands) (Blauw-Hospers et al., 2010). In The Observer, onset and end of each
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Table 1. Differences in categories and behaviors (continuous variables) between the WOP and the
GOP 2.0.
WOP 1.0 GOP 2.0

A.1 Situation of the intervention session A5. Situation of treatment session
1.1 Daily care situation
1.2 No daily care situation

5.1. Motor activity/play
5.2. Feeding
5.3. Bathing
5.4. Dressing/ undressing
5.5. Changing Diapers
5.6. Carrying
5.7. Not specified situation

A.2 Educational actions toward caregivers A2. Educational actions
2.1. Caregiver training
2.2. Caregiver coaching
2.3. Not specified, i.e., neither training nor coaching

2A Educational actions toward the infant;
a. PT/Caregiver interferes with activities of infant point event
b. Not specified
2B Educational actions toward caregiver
2.1. Caregiver training
2.2. Caregiver coaching
2.3. Not specified

A.3 Coaching strategies
3.1. Observation/shared observation
3.2. Relevant information exchange
3.3. Provision of feedback and the

opportunity to reflect
3.4. Provision of strategies to promote development
3.5. Illustration with examples
3.6. None of the above specified coaching strategies

A.4 Communication A3. Communication
4.1. Communication related to the session
4.2. Communication not related to the session
4.3. No communication

3.1. Information exchange
3.2. Instruct
3.3. Provide feedback
3.4. Not specified, e.g. com. with the infant
3.5. No communication

A4. Position
4.1. Supine
4.2. Prone
4.3. Side
4.4. Sitting
4.5. Standing
4.6. Walking
4.7. Transition
4.8. Not specified position

A.5 Neuromotor actions A1. Neuromotor actions
5.1. Transition
5.1. Hands-on techniques
5.2. Self-produced motor behavior (SPMB)
5.3. Challenging to SPMB
5.4. Not specified

1.1. Facilitation techniques
1.2. Reflex Locomotion
1.3. Sensory experience; state event
1.4. Sensory experience; point event
1.5. Passive motor experience
1.6. Self-produced motor behavior (SPMB)
1.7. Self-produced motor behavior (SPMB) in combination with

constraint of one upper limb, no interference of caregiver/PT
1.8. Challenged to SPMB (CSPMB), infant is allowed to continue

activity by him/herself
1.9. CSPMB in combination with constraint of upper limb, infant

is allowed to continue activity by him/herself
1.10. CSPMB, activity flows over into facilitation, sensory

or passive experience
1.11. Craniosacral therapy
1.12. Not specified

CSPMB: Challenged to self-produced motor behavior; GOP: Groningen Observation Protocol; PT: physiotherapist; SPMB:
self-produced motor behavior; WOP: Winterthur Observation Protocol.
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behavior and modifier are recorded continuously and simultaneously, allowing The
Observer to calculate the relative duration, i.e., the percentage of total intervention time
spent on each specific behavior (see Fig. 1). The Figure illustrates that one 5-min
sequence involves many decisions on the beginning and the end of behaviors, with the
number of decisions of the sequences used in the present study varying from 42 to 92
(median number 73). The scores of the modifiers represent relative percentages of time
spent with this modifying behavior. In other words, the outcomes of Observer are pro-
portions of intervention time spent with specific actions. For example, in the sequence
shown in Figure 1, approximately 36% of the intervention time was spent with
“provision of feedback and the opportunity to reflect.”

Table 2. Differences in the categorical variables of the WOP and the GOP 2.0.
WOP GOP 2.0

B.1 Type of session B.1 Type of session
B.2 Location

B.2 Dressing
B.3 Degree of involvement of family members B.3 Family member involved in the treatment session
B.4 Role of the caregiver B.4 Role of the caregivers
B.5 Role of the physiotherapist

B.5 Presence of twins
B.6 Goal orientation
B.7 Positions in correspondence with the goal
B.8 Postural support in correspondence with the goal
B.9 Activities in correspondence with the goal
B.10 Joint planning
B.11 Involvement of the infant/child

GOP: Groningen Observation Protocol; WOP: Winterthur Observation Protocol.

Figure 1. Illustration of the WOP-analysis of a 5-min sequence of an intervention video. In bold the 5
WOP-categories are denoted and below each category, the applied behaviors and modifiers are listed.
The onset of a bar indicates the onset of a behavior/modifier, the end of the bar the end of the
behavior/modifier, implying that the length of the bar indicates the duration (time spent with) of that
behavior/modifier. Addition of all duration values results in the total time spent with a specific behav-
ior/modifier, which is expressed as a proportional value, i.e., as the percentage of total intervention
time. In this example 100% of the time was spent with “caregiver coaching,” approximately 20% of
the time with “observation/shared observation,” and approximately 36% with “provision of feedback
and the opportunity to reflect.”
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Participants

Participants included the pediatric physical therapists carrying out the intervention,
caregivers, infants receiving intervention, and two WOP-assessors. The authors
(SAþXS) are the two WOP-assessors. Inclusion criterion for the pediatric physical
therapists carrying out the video-recorded early intervention sessions were participation
in a COPCAVR course 2019 held in Winterthur, Switzerland. The pediatric physical
therapists informed eligible families, i.e., families with an infant or child with an indica-
tion for physical therapy due to a developmental disorder, about the course and its
associated study and selected one family with a young child with special needs.
Informed consent from the therapists and the family was an additional inclusion criter-
ion. Six pediatric physical therapists and family dyads (mother and infant) fulfilled these
criteria and participated in the COPCA course and the study. Video recordings of six
families with children aged 10–36months corrected age (median 22months) with
delayed motor development based on neurological dysfunction or a genetic syndrome
and not able to stand and walk independently were included in the study. Background
information on the therapists, caregivers, children, and the two WOP-assessors can be
found in Table 3.
A selection of six videos was used for the assessment of reliability. Three videos were

from sessions of a Swiss pediatric physical therapist with 15 years of professional experi-
ence in treating young children. She worked with a girl of three years with Rett-
Syndrome and her mother originating from the USA. The other three videos were from
sessions of a Lithuanian pediatric physical therapist with three years professional experi-
ence in treating young children. She worked with a girl born preterm of 10–12months
corrected age who was at high risk of developmental disorders along with her
Lithuanian mother.

Procedures

The data for this study were collected just prior to and during the COPCAVR course.
The course started in May 2019 with two days of contact teaching (Part 1), followed by
two days of contact teaching in August and December 2019 (Part 2þ 3). COPCAVR

courses aim to educate pediatric physical therapists to become a certified COPCA-
coach. Each participating physical therapist recorded three of their own intervention
sessions. Instructions for capturing the required data included videorecording an entire
intervention session (video and audio signal) with a video camera on a tripod placed in
such a way that it allowed for adequate visibility of all events and participants. The dur-
ation of the 18 recorded intervention sessions varied from 18 to 54min (median
32min).
The first author (SA) has extensive experience with the quantification of behaviors

during early intervention sessions, especially using the GOP 2.0 (Sonderer et al., 2017)
and she developed the WOP. The second author (XS) received two days of training on
the WOP by first author, whereafter she practiced the WOP by independently assessing
four training videos prior to data analysis for this study. For the inter- and intra-rater
reliability of the WOP, three sequences each lasting 5min, were selected from six treat-
ment sessions. The number of video sequences was based on previous studies assessing
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reliability of quantification of behaviors during early intervention sessions using the
Observer (Blauw-Hospers et al., 2010; Sonderer et al., 2017). These sequences were
sampled from three video recorded COPCA sessions of two COPCAVR course partici-
pants. Sampling of the six videos occurred at fixed time periods of the videos, i.e., from
2 to 6min, from 15 to 19min, and from 26 to 30min after video onset. The videos
were selected based on the language spoken since English was a requirement of the
assessors.
To calculate the intra-rater reliability, the first author (SAZ) of the study assessed all

18 sequences twice: the second time occurring three weeks after the first assessment. To
determine inter-rater reliability, the two authors independently assessed the 18 sequen-
ces. The interclass correlation coefficient (ICC), as an expression of inter-assessor

Table 3. Characteristics of study participants.
Characteristics of the WOP-assessors (n¼ 2)
Sex: male/female, n 0/2

Country of basic physical therapy education
Switzerland, n 1
Mexico, n 1

Level of education
PhD, n 1
PhD cand., n 1

Professional experience physical therapy with infants in years
31, n 1
23, n 1

Professional experience in research in years
10, n 1
4, n

Professional experience in quantifying early intervention by means of GOP or WOP in years
9, n 1
1, n 1

Characteristics of the therapists (n¼ 6)
Sex: male/female, n 0/6

Country of basic physical therapy education
Switzerland, n 4
Lithuania, n 1
Austria, n 1

Level of education
Bachelor of sciences, n (%) 100

Professional experience physical therapy with infants in years
<1, n 1
1–10, n 2
>10, n 3

Characteristics of the infants/children (n¼ 6)
Sex: male/female, n 3/3

Preterm birth, n 2
Age at first video recording
�1 year, n 2
>1 year, n 4

Severity of disordera

Mild-to-moderate disorder, n 4
Severe disorder, n 2

Characteristics of the care givers (n¼ 6)
Sex: male/female, n 0/6
Maternal age (years): median range 34.5 (26–40)
Maternal education,b low/middle/high, n (%) 2 (33.3)/2 (33.3)/2 (33.3)

aBased on the Gross Motor Function Classification System (Gorter et al., 2009; Palisano et al., 1997) Infants/children clas-
sified as GMFCS levels I–III were classified as having a mild-to-moderate disorder; those classified as GMFCS IV–V as
having a severe mobility impairment. bLevels of education: low¼ primary education/junior vocational training, mid-
dle¼ secondary education/senior vocational training, high¼ university education/vocational colleges.
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agreement of the two assessors’ evaluations of these training videos, was between 0.75
and 0.80 for the behaviors of the continuous variables, which was sufficient to allow the
current reliability study.
Construct validity was assessed by determining the changes in the prevalence of coach-

ing behaviors over time in all six COPCAVR course participant and family dyads who were
filmed three times: (1) just prior to the course (T0), (2) one month after the first part of
the course (T1), and (3) two months after the second part (T2). Considering that coaching
is COPCA’s basic communication strategy it is expected (as has been demonstrated previ-
ously (Akhbari Ziegler et al., 2018) that the proportion of time spent with coaching
increases between T0 and T2. Construct validity of the WOP is supported when such an
increase is demonstrated. Completeness was assessed based on these18 (3� 6) video-
recorded physical therapy sessions. WOP’s completeness was considered to be present
when at least 95% of the specific coaching strategies could be covered with the WOP. This
was operationalized as follows: the sum of time spent in the coaching strategies described
under A.3 (A.3.1–A.3.5), except “provision of strict instructions” should be approximately
similar to the time spent with the educational action of “caregiver coaching.”

Data analyses

Characteristics of the WOP-assessors, the pediatric physical therapists, caregivers, and
children were quantified by descriptive statistics. To determine the reliability of the con-
tinuous variables of the WOP, the relative durations of the behaviors were compared.
The interclass correlation coefficient (ICC) with 95% confidence intervals (CIs) was
used to quantify reliability. The intra-rater reliability was calculated with the ICC1 (1-
way random model), the inter-rater reliability with the ICC2 (2-way random model).
Values <0.4 were interpreted as insufficient agreement, values between 0.4 and 0.75 as
sufficient to good and values >0.75–0.9 as excellent (Shrout & Fleiss, 1979).

Time spent with coaching behaviors was quantified with medians and ranges of rela-
tive duration of treatment sessions. The Wilcoxon-sign rank test was used to analyze
changes in these behaviors over time. Median changes and corresponding non-paramet-
ric confidence intervals were computed using the Hodges-Lehmann estimator (HL) and
the associated Cis (Bauer, 1972).
To evaluate the completeness of the WOP, we compared time spent on the educa-

tional action “caregiver coaching” with the sum of the time spent on the coaching strat-
egies “observation,” “relevant information exchange,” “provision of reflective feedback
and the opportunity to reflect,” the modifier “provided strategy: hints” of the coaching
strategy “provision of strategies to promote development” and “illustration with exam-
ples” in all 18 video-recorded COPCA sessions. Completeness was defined when at least
95% of the specific coaching strategies could be scored with the WOP. These statistical
analyses were done with IBM SPSS 28 Software (IBM Corp, Armonk, New York).
To determine the intra- and inter-rater reliability of the categorical variables of the

WOP, we used Cohens’s kappa coefficient (j; using MicrosoftVR ExcelVR version 12.3.6).
Values between 0.60 and 0.79 were interpreted as moderate, values between 0.80 and
0.90 as strong, and values >0.90 as almost perfect (McHugh, 2012).
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Results

Intra-class correlations for intra-rater and inter-rater agreement of the continuous varia-
bles of the WOP and their associated 95% CIs are presented in Table 4. ICCs could not
be calculated for the behavior “daily care situation,” as both raters scored a consistent
duration of 100% in all 18 video sequences.
For intra-rater reliability, the ICC of all 15 behaviors (“caregiver coaching,” “no edu-

cational action,” “observation,” “relevant information exchange,” “provision of feedback
and the opportunity to reflect,” “provision of strategies to promote development,”
“illustration with examples,” “none of the above specified coaching strategies,”
“communication related to the session,” “no communication,” “hands-on techniques,”
“self-produced motor behavior,” “challenged to self-produced motor behavior,” “not
specified neuromotor action” and “transition”) varied from .87 to 1.0, indicating excel-
lent intra-rater reliability. The ICC of five modifiers (“provided strategy: hints,” “self-
produced motor behavior exploration and no exploration,” “challenged to self-produced
motor behavior adequate and too easy”) varied from .89 to .98 indicating excellent
intra-rater reliability. The ICC for (“challenged to self-produced motor behavior not
interested) was .74 indicating sufficient to good intra-rater reliability.
For inter-rater reliability, the ICC of seven of the 15 behaviors (“caregiver coaching,”

“no educational action,” “relevant information exchange,” “provision of feedback and

Table 4. Intra-rater and inter-rater agreement on continuous items assessing behaviors and modi-
fiers of the WOP.

Intervention
Intra-rater agreement

(ICC 95% CI)
Inter-rater agreement

(ICC 95% CI)

Situation of the session
Daily care situation Not calculated Not calculated
Educational actions toward the caregivers
Caregiver coaching 0.99 (0.98–0.99) 1.00 (0.99–1.00)
No educational actions 0.99 (0.98–0.99) 1.00 (0.99–1.00)

Coaching strategies
Observation 0.98 (0.96–0.99) 0.66 (0.29–0.86)
Relevant Information exchange 0.99 (0.98–0.99) 0.92 (0.79–0.97)
Provision of feedback and the opportunity to reflect 0.97 (0.93–0.99) 0.82 (0.58–0.93)
Provision strategies to promote development 0.89 (0.74–0.96) 0.47 (0.02–0.76)
Provided strategy “hints” 0.89 (0.74–0.96) 0.47 (0.02–0.76)

Illustration with examples 0.99 (0.97–0.99) 0.54 (0.11–0.8)
None of the above specified coaching strategies 0.97 (0.92–0.99) 0.60 (0.12–0.83)

Communication
Communication related to the session 1.00 (1.00–1.00) 0.68 (0.33–0.87)
No communication 0.99 (0.99–1.00) 0.68 (0.33–0.87)

Neuromotor actions
Hands-on techniques 0.87 (0.69–0.95) 0.95 (0.87–0.98)
SPMB 0.98 (0.96–0.99) 0.78 (0.50–0.91)
SPMB exploration 0.98 (0.93–0.99) 0.72 (0.41–0.89)
SPMB no exploration 0.97 (0.92–0.99) 0.81 (0.55–0.92)

CSPMB 0.89 (0.74–0.96) 0.72 (0.40–0.89)
CSPMB adequate 0.98 (0.95–0.99) 0.51 (0.07–0.78)
CSPMB not interested 0.74 (0.44–0.89) 0.36 (–0.11–0.77)
CSPMB too easy 0.92 (0.80–0.97) 0.56 (0.14–0.80)

Not specified 0.99 (0.99–1.00) 0.60 (0.20–0.83)
Transition 0.99 (0.99–1.00) 0.79 (0.52–0.91)

CI: confidence interval; CSPMB: challenged to self-produced motor behavior; ICC: interclass correlation coefficient; SPMB:
self-produced motor behavior; WOP: Winterthur Observation Protocol.
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the opportunity to reflect,” “hand-on techniques,” “self-produced motor behavior and
“transition”) varied from .78 to 1.0 indicating excellent inter-rater reliability. For the
remaining eight behaviors (“observation,” “provision of strategies to promote devel-
opment,” “illustration with examples,” “none of the above specified coaching strategies,”
“communication related to the session,” “no communication,” “challenged to self-pro-
duced motor behavior” and “not specified neuromotor action”) the ICC varied from .47
to .72 indicating was sufficient to good inter-rater reliability. The ICC of five modifiers
showed sufficient to good inter-rater reliability (“Provided strategy: hints,” “self-pro-
duced motor behavior exploration and no exploration,” “challenged to self-produced
motor behavior adequate and too easy”) varied from .47 to .81 indicating sufficient to
good inter-rater reliability. The ICC of “challenged to self-produced motor behavior not
interested” was .36 indicating a poor inter-rater reliability. Intra-rater and inter-rater
reliability of the categorical variables of the WOP, measured with Cohens’s kappa coeffi-
cient was strong (j¼ 0.89, 0.90 respectively).
Table 5 shows the change in coaching behavior over time, as an expression of the

construct validity of the WOP. “Caregiver coaching” increased significantly between T0
and T2 to 57.3% relative duration. Also, the coaching strategies “observation” and
“provision of reflective feedback and opportunity to reflect,” showed a significant
increase in relative duration between T0 and T2, with 36.5% and 5.4%, respectively.
Time spent on the coaching strategies “relevant information exchange” and “provided
strategy: hints” increased 3.2% and 5.3%, however these increases were not statistically
significant.
The evaluation of the WOP’s completeness revealed similarity as time spent on the

educational action “caregiver coaching” and the sum of the time spent on the various
coaching strategies ranged from 0.00% to 4.05% (median 0.00%). Consequently, in all
18 video recorded COPCA sessions, more than 95% of the specific coaching strategies
used to apply coaching during physical therapy intervention could be scored with
the WOP.

Discussion

The results indicate, based on 18 video fragments from six videos of two pediatric phys-
ical therapists, that coaching strategies used during pediatric physical therapy sessions
can be assessed reliably with the WOP. Most items had excellent intra- and inter-rater
agreement values. WOP’s construct validity was demonstrated by increasing the applica-
tion of coaching behavior during a COPCAVR course. WOP covered more than 95% of
the coaching strategies used during coaching illustrating its completeness.
Our results are consistent with the results of the psychometric properties of GOP 2.0

(Sonderer et al., 2017). The GOP 2.0 is a useful observation protocol, to quantify the
contents of more traditional infant physiotherapy approaches, to evaluate changes of
these approaches over time, and to compare different intervention programs. However,
to quantify the content of intervention approaches using coaching, we recommend
using the WOP since it allows to quantify coaching skills in a differentiated and reliable
way. In comparison to the TIERS (Basu et al., 2010) which uses a Likert scale to
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examine approaches using coaching, the WOP quantifies the content of the intervention
in percentage of total intervention time.
The modifier “not interested” of the behavior “challenged to self-produced motor

behavior” is an exception to the good to excellent inter-rater reliability. This modifier
had also the lowest value in the intra-rater reliability, although it is still sufficient to
good. An explanation for these results could be that the child in half of the video
sequences was diagnosed with Rett-Syndrome, which made it difficult to decide whether
the child was not interested in the challenge or was not able to express her interest the
challenge.
The application of coaching behaviors steadily increased during the COPCAVR course.

This suggests that the WOP is a valid tool to quantify physiotherapy interventions using
coaching strategies. Five months after the start of the COPCAVR course (T2), the partici-
pating physical therapists spent more than 80% of treatment time with caregiver coach-
ing. The most frequently applied coaching strategy at T2 was “observation/shared
observation” (during 45.1% of treatment time), followed by “relevant information
exchange” (8.8% of time) and “provision of reflective feedback and the opportunity to
reflect” (8.0% of time).
The completeness of the WOP was very good, more than 95% of the specific coach-

ing strategies could be scored with the WOP. The completeness of the WOP matches
that of the GOP 2.0 (Sonderer et al., 2017), even though the completeness of the GOP
2.0 focused on the neuromotor actions.
Thus, the WOP is a new observation protocol which allows a detailed quantification

of coaching skills and a characterization of pediatric physical therapy approaches using
coaching in a reliable way. This offers the possibility to explore potential associations
between coaching skills and defined child and family outcomes. Process analyses like
this have the potential to increase understanding of which coaching components might
be responsible for the positive results of coaching, e.g., developmental gains for children,
reduction of caregiver stress, and improved caregiving capacities (Akhbari Ziegler &
Hadders-Algra, 2020; Kemp & Turnbull, 2014). As family-centered practices currently

Table 5. Coaching behaviors over time.

Coaching behavior

T0 T1
Median change

T0–T1 T2
Median

change T0–T2
Median
(range)

Median
(range)

HL-estimate (99%
CI) lower upper

Median
(range)

HL-estimate (99%
CI) lower upper

Educational actions toward
caregiver
Caregiver coaching 21.5 (0.0–56.0) 74.3 (0.0–97.9) 43.7 (�25.4;97.9) 83.5 (43.6–99.3) 57.3 (22.8;99.3)

Coaching strategies
Observation/shared observation 6.0 (0.0–21.3) 33.8 (0.0–76.6) 23.2 (�3.8;76.6) 45.1 (23.9–66.9) 36.5 (14.4;58.6)
Relevant information exchange 6.1 (0.0–9.6) 14.3 (0.0–22.4) 6.4 (�9.5;17.2) 8.8 (4.4–17.6) 3.2 (�2.4;17.6)
Provision of reflective feedback

and opportunity to reflect
2.5 (0.0–6.0) 3.4 (0.0–9.2) 0.5 (�2.6;9.1) 8.0 (3.5–12.3) 5.4 (1.0;12.3)

Provision of strategies to
promote development

4.8 (0.0–20.8) 7.5 (5.6–18.4) 1.6 (�15.2;18.4) 6.9 (6.0–11.3) 1.5 (�9.7;6.4)

Hints/suggestions 0.3 (0.0–8.7) 6.2 (0.0–10.0) 4.3 (�3.1;10.0) 6.7 (4.8–11.3) 5.3 (�1.4;10.6)

CI: confidence interval; HL: Hodges-Lehmann estimator; T0: 1month before the start of the COPCA course; T1: 1months
after the first part of the COPCA course; T2: 2months after the second part of the COPCA course. The numbers repre-
sent the relative duration of coaching behaviors, in percentage of the total treatment time. Results in bold represent
significant differences (p � .01). Note that the coaching strategy preceded by cubed numeration is a modifier. The
modifiers represent relative percentages of time spent in the behavior mentioned above the modifier.

12 S. AKHBARI ZIEGLER AND X. SUÁREZ



are the practice-of-choice and coaching strategies are intended to provide family sup-
port, it is important to know which components of coaching are associated with benefi-
cial effects of intervention and which components do not contribute.
A strength of this study was that inter- and intra-rater reliability of the continuous as

well as the categorical variables of the WOP were examined. Another strength was that
the study also addressed and confirmed WOP’s construct validity and completeness.
The study had several limitations. One of the study’s limitations was that for the reli-
ability analyses only two infant-mother and therapist combinations could be assessed,
which reduces the generalizability of the study. Two additional limitations are (1) the
use of only two raters for the reliability evaluation, and (2) the fact that one of the
assessors is a co-developer of the WOP. To increase understanding for the effectiveness
of different coaching strategies, we recommend studies examining potential associations
between coaching strategies and defined child and family outcomes, i.e., to undertake
studies with process evaluation.

Conclusion

The purpose of this study was to assess the intra- and inter-rater reliability of the con-
tinuous and categorical variables of the WOP and to evaluate the WOP’s construct val-
idity and completeness. WOP’s reliability was based on 18 video sequences of six videos
of two infant-mother and therapist combinations. Intra-rater reliability of continuous
and categorical variables was excellent. Inter-rater reliability of continuous variables was
excellent in 36%, sufficient in 54.5% of items, whereas it was excellent for categorical
items. WOP’s construct validity and completeness were good. As these results are based
on limited data they must be interpreted with caution. The results indicate that the
WOP is a promising instrument to quantify contents of early intervention approaches
in pediatric physical therapy using coaching.
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