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Abstract The observation of child behavior has to be made
in ecologically valid contexts. Parent-child interaction was
thought to be the most suitable context, since empirical
evidence displayed strong associations with children’s beha-
vioral outcomes, psychopathology, social relationships and
well-being. Using clinical data from 137 caregiver-child
dyads, the main goal of the current study was to test the
psychometric properties of an adapted version of the Crowell
Procedure among preschoolers. Despite the interest that the
Crowell Procedure has aroused, its psychometric properties
remain relatively under-documented. This research aimed to
study (1) the association between parental and child beha-
vior, (2) the discriminant properties of the Crowell Procedure
between preschoolers with a clinical level of externalizing
behavior and non-clinical children and (3) the correlation
between the Crowell Procedure and a behavioral checklist.
The results support the consistency of both tasks and scales,
the discriminant properties, external validity and fidelity of
the coding system. The Crowell Procedure can therefore be
used as an observational paradigm to assess both child and
parent behavior in clinical and research contexts. The dis-
criminant analyses revealed that the procedure was effective
at differentiating children displaying a clinical level of
externalizing behavior from normally developing ones.

Keywords Child behavior ● Observational paradigm ●

Parent-child interaction ● Psychometric properties ●

Preschoolers

Introduction

The valid assessment of child behavior remains a central
concern for both clinicians and researchers. It is often
achieved with questionnaires consisting of behavioral
checklists completed by the caregivers, such as the widely
used Child Behavior Checklist (Achenbach and Rescorla
2000a) or the Strengths and Difficulties Questionnaire
(Goodman 2001). However, the use of caregiver reports is
somewhat limited by informant bias and recall (De Los
Reyes and Kazdin 2005). An alternative to questionnaires is
provided by observational paradigms administered in a
standardized manner. Observational paradigms are inten-
tionally structured to increase the likelihood that a range of
relevant behaviors will emerge. Strong arguments have
been put forward for observing child behavior in ecologi-
cally valid contexts (Lieberman et al. 2000; Sameroff and
Fiese 2000; Sroufe 1989). However, what is the most
relevant context for conducting such observations?
According to the epigenetic view of child development, the
most relevant context is parent-child interaction, since it is
highly predictive of all subsequent social relationships
(Cassidy 2008; Roskam et al. 2015), children’s behavioral
outcomes (Belsky 1984; Criss et al. 2003), psychopathol-
ogy (Lieberman 2004) and well-being (Zeanah et al. 2000).
In line with these methodological and theoretical recom-
mendations, Crowell and colleagues (Crowell and Feldman
1988; Crowell et al. 1988) proposed the Crowell Procedure,
designed to observe child as well as parent behavior during
parent-child interaction.

The Crowell Procedure (Crowell and Feldman 1988)
was used initially for children from 12 to 60 months of
age (Miron et al. 2009; Osofsky et al. 2007). The proce-
dure involves unstructured tasks (such as free play) and
structured tasks (teaching tasks like puzzles), allowing the
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dyad to exhibit their regular relationship patterns and
interactional routines. The procedure also ends with a
separation-reunion phase. After the meeting, the parents
fill in a brief questionnaire to test two things: the extent to
which the parents’ and the children’s behavior in the lab is
comparable with daily life, and the extent to which the
parents have confidence in the experimenter. Confidence
in the experimenter is supposed to limit participants’
resistance to the procedure and to increase the probability
of observing behaviors which are representative of
authentic parent-child interaction. As suggested by Miron
et al. (2009), the unstructured free play episode may
reveal the familiarity of the dyad with play and their use
of the time as fun-oriented. The procedure also involves
transitions designed to induce variety in observational
settings and stress in the interaction (Sprang and Craig
2014). The procedure is videotaped, permitting children’s
and parents’ behavior to be coded under blind conditions
by independent trained coders. The initial coding system
was based on the assessment of nine variables relating to
child behavior, i.e. enthusiasm, persistence, self-reliance,
affection, negativity, avoidance, controlling behavior,
anxiety and compliance. In addition to the child’s beha-
vior, the mother’s help and support were estimated
(Crowell et al. 1988). This coding system has been
adapted on several occasions (for an example see Osofsky
et al. 2003), in particular by Heller et al. (1999). Their
version is based on standardized rating scales, in parti-
cular seven child scales, i.e. positive affect, withdrawal/
indifference, irritability/anger, non-compliance, aggres-
sion, persistence and enthusiasm, and six parent scales,
i.e. behavioral responsiveness, emotional responsiveness,
positive affect, withdrawal/disinterest, irritability/anger
and aggression. The Crowell Procedure scales provide an
assessment of both child and parent behavior in a parti-
cular interactional setting.

Crowell’s work has inspired numerous subsequent stu-
dies: it has been cited in more than 170 studies published in
peer-reviewed journals (source PsycINFO). These studies
have been conducted with toddlers and their parents in
community samples (Coleman and Karraker 2003; Conway
et al. 2014; Miller et al. 2002), high-risk samples such as
disadvantaged (Aoki et al. 2002) or maltreated children
(Malik et al. 2002; Osofsky et al. 2007; Robinson et al.
2009) and children in foster care (Zeanah et al. 2003).
Research has also been conducted among preschoolers in
community samples (Mouton and Roskam 2014; Ver-
schueren et al. 2006) and high-risk samples such as dis-
advantaged populations (Brassart and Schelstraete 2015a),
children with post-traumatic stress (Scheeringa et al. 2004)
exposed in utero to psychotropic medications (Misri et al.
2006) and incest survivors (Fitzgerald et al. 2005). Like-
wise, the Crowell Procedure has been used with referred for

depression (Luby et al. 2006) or externalizing behavior
(Brassart and Schelstraete 2015b; Roskam et al. 2015). As
well as having been received with enthusiasm by
researchers, the Crowell Procedure is also popular for
clinical use (Miron et al. 2009; Sprang et al. 2004). Despite
the interest that the procedure has aroused, its psychometric
properties remain relatively under-documented (Miron et al.
2009), although it has been shown to discriminate between
clinical and non-clinical parent-child dyads (Crowell and
Feldman 1988) or maltreated and healthy children (Smyke
2000). To the best of our knowledge, only one recent study
has reported a psychometric analysis of the Crowell Pro-
cedure (Sprang and Craig 2014). This was conducted with
151 caregiver-child dyads referred by the child welfare
system in the United States. The results of this study
demonstrated the usefulness of the procedure and its coding
system in a clinical setting. They gave support to the
reliability of both child and parent rating scales and sug-
gested that scores could be summarized in two global
scales, one for the child and the other for the parent’s
behavior.

The validation of standardized observational measures
such as the Crowell Procedure is very important for both
research and clinical purposes. Without it, views on how to
carry out observation of parent-child interaction and what
should be assessed would be subjective (Budd et al. 2001;
Hynan 2003). A lack of agreement would persist about
which aspects of child and parent behavior are the most
relevant. In the absence of a validated coding system,
observation measures would also remain qualitative, con-
ditioned by the rater’s skills, knowledge and experience
(Schmidt et al. 2007). Finally, validation studies are very
helpful for identifying the most discriminant tasks and
reliable rating scales in order to define the most effective
and focused observation scheme. Without such research,
observational procedures tend to be long and time-con-
suming, making them impossible to implement for both
clinicians and researchers.

Therefore, the current study provides a psychometric
analysis of an adapted version of the Crowell Procedure
through (1) the association between parental behavior and
child behavior, (2) the discriminant properties of the
Crowell Procedure between preschoolers with clinical
levels of externalizing behavior and non-clinical children
and (3) the correlation between the Crowell Procedure and a
behavioral checklist (Crowell et al. 1988). In line with
Sprang and Craig (2014), it also tests the reliability of the
child and parent rating scales. Finally, it aims to go further
than these previous psychometric findings by testing the
inter-task relations, test-retest fidelity, inter-rater agreement
and correlations between the parental scales of the Crowell
Procedure and one self-reported measure of parenting
behavior.
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Method

Participants

The study is part of the Hard-t(w)o-Manage (H2M) Children
research program conducted at the Université catholique
de Louvain and approved by the ethics committee. Data
were collected from 137 parent-child dyads from a
community sample. Children were between 36 and
72 months old (M= 53.96, SD= 8.08) and 58.4% were
boys. The parents were aged between 26 and 54 (M= 37.25,
SD= 5.20) and 83.9 % were mothers. The educational level
of the parent participating was calculated as the number
of years of education he/she had completed, counting from
first grade onwards. Some had completed 6 years (2.2 %);
others had completed 12 years, corresponding to the end of
secondary school and compulsory education in Belgium
(16.8 %); others had completed 3 more years (corresponding
to undergraduate studies) (22.6 %); others had gained a
4-year degree or more (58.4 %). Monthly incomes were
less than €2500 for 24.8 % of the families, between
€2500 and €4000 for 35.8% and higher than €4000 for
39.4 %.

Procedure

Information about the study was given in two different
ways. First, participants were informed through leaflets,
posters and a website and Facebook page created for this
study. Parents who were interested in taking part in a study
on child development were invited to contact the research
team. Second, the information was given out in schools and
to pediatricians. Parents who had concerns about their
relationship with their child or about their child’s behavior
were invited to take part in the research. A total of 137
parents who were interested completed an online ques-
tionnaire consisting of socio-demographic information and
a child behavioral checklist. All participants completed an
informed consent with regard to their participation in the
videotaped observation procedure. A subsample of 87 par-
ticipating parents was also asked to report their childrearing
behavior. Observation data were collected from the sample
of 137 families during one home visit by extensively trained
researchers in the case of 24 families or in a laboratory at
the university in the case of the remaining 113. A stan-
dardized observation of the parent-child interaction was
conducted and video-recorded in order to rate how and to
what extent the child and parent were behaviorally adjusted
when they played and solved problems together. For 70
dyads, the observation was conducted twice at 8-week
intervals in order to evaluate test-retest fidelity.

Measures

Parent and child behavior was observed using the Crowell
Procedure (Crowell et al. 1988). This initially involved a
series of eight episodes including a 10 min free play session,
a 5 min clean-up, a bubble blowing episode, four increas-
ingly difficult problem-solving tasks, and a 2 min
separation-reunion episode. In this study, five of the eight
episodes were taken into account. The bubble blowing and
the separation-reunion were eliminated because of their lack
of relevance to the study and the problems raised by their
implementation at home. Three rather than four increasingly
difficult problem-solving tasks were also presented to
children. Our objective was to use the most relevant tasks,
i.e. those increasing the likelihood of externalized beha-
viors, and to make sure that the procedure did not exceed
half an hour, so that it could be easily used in both research
and clinical settings. The episodes, task type, duration and
instructions are presented in Table 1. The first free play
episode included a standard set of toys which is described in
Table 1. At the end of this first episode, a buzzer sounded to
instruct the child to tidy up. Each toy had to be put away in
its corresponding box. After 5 min, the experimenter came
into the room, even if the clean-up was not finished, and
proposed three puzzles. These were selected to move from
slightly below to significantly above the child’s develop-
mental level, inducing positive and negative emotions and
increasing the child’s need to rely on the caregiver for help.
The first puzzle was easy for all children (six pieces in 2D).
The second puzzle was achievable with the adult’s support
(six easily identifiable pieces in 3D) and the third was hard
to perform even for adults (ten difficult to identify pieces in
3D). The following instructions were given to the parents
prior to the observation. “We have various activities for you
to do together. First you will play freely for 10 min with this
set of toys. Try to be as natural as possible and play as if
you were at home. Then, when you hear a buzzer, your
child must put away the toys. Every toy must be put in the
right box. You have 5 min to put everything away. Then I
will present three puzzles of increasing difficulty. You can
help your child if you think it is necessary. Act normally
with him/her. After 10 min, a new buzzer will sound,
meaning that the game is over”.

In the current study, we used the coding system adapted
by Heller et al. (1999). Parent behaviors were scored on a
seven-point Likert scale for emotional responsiveness
(creating a positive emotional context through encourage-
ment and praise), behavioral responsiveness (providing
instrumental support adapted to the child’s developmental
level through well-timed cues), positive affect (smiling and
laughing), irritability (frustration with the child), with-
drawal/indifference (disinterest in the child) and aggression
towards the child. Child behaviors were scored on a seven-

J Child Fam Stud



point Likert scale for positive affect (smiling and laughing),
withdrawal/indifference (disinterest in the parent, depres-
sion or sadness), irritability/anger (fussing, pouting, puni-
tive behavior directed towards the parent), non-compliance,
aggression towards the parent, persistence (orientation and
focus on tasks), and enthusiasm for the task. Each scale was
coded for each task. A mean score was computed. Coding
was done by three independent trained coders, two of whom
were certified by Tulane University (USA), with an inter-
coder reliability of .92 calculated with the weighted Kappa
coefficient on 25 % of the sample.

Parenting behaviors were also reported by parents with
the Preschool Parent Form of the Evaluation of Parental
Practices (EPEP-PPSF; Meunier and Roskam 2009). The
EPEP-PPSF is a 40-item instrument yielding nine factors:
Positive Parenting, Monitoring, Rules, Discipline, Incon-
sistent Discipline, Harsh Punishment, Ignoring, Material
Rewarding, and Autonomy. A five-point Likert-type scale is
provided for each item, ranging from “never” to “always”.
This instrument has been validated on 565 French-speaking
mothers and fathers and shows good psychometric proper-
ties (nine-factor solution explaining 61.36 % of the var-
iance, α ranging from .59 to .90). Confirmatory factor
analyses in the validation study showed that two second-
order factors covering the supportive and controlling
dimensions of parenting emerged from the initial factor
solution (CFI= 0.94, RMR = 0.03, and RMSEA= 0.05).
These two second-order factors were used in the current
study in order to limit the number of constructs under
consideration. The supportive factor was composed of
Positive Parenting, Autonomy, and Rules, and included
items such as “When my child seems to have a problem, I
discuss with him/her what is wrong”. The controlling factor
was composed of Discipline, Harsh Punishment, and
Ignoring, and included items such as “When my child does
something that is not allowed, I only talk to him/her again
when he/she behaves better”.

Child Behavior the preschool version of the Child
Behavior Check List (Achenbach and Rescorla 2004) was
used as another assessment of child behavior and was
completed by the participating parent. For the external
validation of the Crowell Procedure, we particularly focused
on 32 items consisting of the externalizing behavior (EB)
scale, encompassing attention problems and aggressive
behavior, and the anxious-depressed items of the inter-
nalizing behavior scale. CBCL provides three-point Likert
scales: “not at all present”, “moderately present”, or “often
present”. Scores are computed in each scale by summing
item scores. The psychometric properties of the initial
version of the scale were good, with α of .92 for “externa-
lizing problems” and of .89 for “internalizing problems”
(Achenbach and Rescorla 2000b). Similar psychometric
properties have been reported for the French version.T
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According to the norms of the second-order EB scale, 40.1
% of the children in our sample were in the normal range of
EB (<21), 18.2 % were in the borderline clinical range
(21–24), and 41.6 % were in the clinical range (>24).

Results

Inter-Task Relations

In order to test the relations between the tasks, t-tests, inter-
task correlations and reliability analyses with Cronbach’s
alphas (α) were computed for each parent and child scale.
For child scales, they ranged from r= .54 to .73 for positive
affect (α= .89); from r= .42 to .87 for withdrawal (α= .88);
from r= .35 to .77 for irritability (α= .83); from r= .44 to
.82 for non-compliance (α= .85); from r= .31 to .73 for
persistence (α= .81); and from r= .38 to .75 for enthusiasm
(α= .84). However, coefficients were low for the aggression
scale (α= .34). A limited number of occurrences were found
in several tasks leading to inconsistent results and α= .34. In
view of this result, the child aggression scale was excluded
from further analyses. For the parent scales, coefficients
ranged from r= .48 to .79 for behavioral responsiveness
(α= .86); from r= .39 to .72 for emotional responsiveness
(α= .84); from r= .49 to .82 for positive affect (α= .90);
from r= .24 to .93 for withdrawal (α= .82); and from
r= .23 to .76 for irritability (α= .82). However, coefficients
were low for the aggression scale (α= .63). A limited
number of occurrences were found in several tasks leading

to inconsistent results. In view of this result, the parent
aggression scale was excluded from further analyses.

The results of correlations and t-tests between free play,
clean-up and Puzzle 3 are presented in Table 2. Change was
observed in child and parent behavior throughout the pro-
cedure as the level of stress increased. For parent scales,
responsiveness and positive affect were seen to decrease
from free play to clean-up and Puzzle 3, whereas irritability
increased. The same was observed for child scales, with
positive affect, persistence and enthusiasm decreasing, and
non-compliance and irritability increasing.

Inter-Scale Consistency

As the high correlations found for inter-task consistency
suggested that a mean score encompassing all tasks could be
computed in each scale, correlations between mean scores
were computed. They are displayed in Table 3 for the child
scales and in Table 4 for the parent scales. They coherently
show moderate to high positive relations among the three
positive child scales, i.e. positive affect, persistence and
enthusiasm, and the three negative ones, i.e. withdrawal,
irritability and non-compliance. Moderate to high negative
relations are also displayed between positive and negative
scales. The same conclusions were drawn for the parent
scales. As expected, the reliability analyses showed that the
child scales were consistent, with α= .88 (including reverse
scores for irritability, non-compliance and withdrawal). The
same was reported for parent scales, with α= .80 (including
reverse scores for irritability and withdrawal).

Table 2 Descriptive statistics, correlations and t-test between scales between free-play, tidy-up and puzzle 3 tasks

Free play (FP) Tidy-up (TU) Puzzle 3 (P3) Correlations
FP-TU

t-test FP-TU Correlations
FP-P3

t-test FP-P3

M SD M SD M SD t(135) t(135)

Parent’ scales

1. Behavioral responsiveness 5.26 .81 4.99 1.05 4.96 1.25 .55 2.78** .47 2.52*

2. Emotional responsiveness 5.03 .91 4.76 1.01 4.88 1.07 .56 2.82** .46 1.42

3. Positive affect 5.47 .79 5.21 .94 5.20 .94 .54 3.51*** .49 3.45***

4. Withdrawal 1.10 .44 1.07 .39 1.15 .69 .66 1.00 .25 −.84
5. Irritability 1.22 .53 1.44 .94 1.41 .88 .28 −2.59* .41 −2.65**
Child’ scales

1. Positive affect 5.36 .88 4.90 1.25 4.89 1.04 .61 5.23*** .57 5.98***

2. Withdrawal 1.14 .56 1.15 .51 1.11 .41 .48 −.31 .53 .70

3. Irritability 1.42 .79 1.65 1.19 1.76 1.20 .47 −2.43* .40 −3.42***
4. Non-compliance 1.59 .96 2.05 1.50 1.84 1.50 .44 −3.87*** .54 −2.24*
5. Persistence 5.71 .94 4.80 1.37 4.89 1.47 .31 7.39*** .41 6.76***

6. Enthusiasm 5.61 .91 4.49 1.29 4.62 1.29 .38 10.15*** .38 8.79***

*p< .05; **p< .01; ***p< .001
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Association between Parent and Child Behavior

The correlations between child and parent scales (mean
scores) are presented in Table 5. Coherently, high correla-
tions were found for common scales, i.e. child and parent
positive affect (r= .78), withdrawal (r= .57) and irritability
(r= .57). The moderate to high correlations found between
child and parent scales confirm the ability of the Crowell
Procedure to capture the bidirectional relationships in the
dyad. Child and parent behaviors are seen to be inter-
dependent. The more positive the child’s behavior towards
the parent, the more positive the parent’s behavior is and
vice versa.

Discriminant Properties of the Crowell Procedure

T-test comparisons were computed in order to test whether
the child and parent scales varied according to the level of
child externalizing behavior as well as between mothers and
fathers. The mean scores of each scale were compared
between mothers (N= 115) and fathers (N= 22), with a t-
test for independent samples. However, this analysis
remains exploratory due to the limited number of fathers in
the current study. No significant difference was displayed
between mothers and fathers for the five parent scales. In
contrast, significant differences were found between chil-
dren according to their level of externalizing behaviors
evaluated with the CBCL externalizing scale. For the pur-
poses of analysis, children (N= 19) who were in the bor-
derline clinical range (between 21 and 24 on the CBCL

externalizing scale) were excluded. Only normally devel-
oping children (<21) and children with a clinical level of
externalizing behavior (>24) were compared. Preliminary
analyses demonstrated that these two groups (normally
developing versus clinical level of externalizing behavior)
were comparable with regard to socio-demographic data.
Five out of the six child scales discriminated between
children displaying a clinical level of externalizing behavior
from those in the normal range. Descriptive statistics and
results of t-tests are presented in Table 6. Children dis-
playing a clinical level of externalizing behavior showed
less positive affect, persistence and enthusiasm but higher
irritability and non-compliance than normally developing
children.

Significant differences were also found for two of the
five parent scales. Descriptive statistics and the results of t-
tests are presented in Table 7. Parents of children displaying
a clinical level of externalizing behavior displayed less
positive affect but higher irritability towards their child than
parents of normally-developing children.

External Validation

For the child scales, external validation was tested with the
CBCL externalizing and the CBCL internalizing behavior
scales. For the parent scales, it was tested with the support
and control dimensions of the EPEP-PPSF scale. Coeffi-
cients are presented in Table 8 for the child scales and in
Table 9 for the parent scales.

Overall, moderate correlations support the validity of the
Crowell Procedure child scales. Higher externalizing
behavior was associated with lower positive affect, persis-
tence and enthusiasm, and higher irritability and non-
compliance. Coherently, withdrawal that relates to inter-
nalizing behavior was not associated with the externalizing
behavior scale of the CBCL.

Overall, the correlations support the validity of the
Crowell Procedure parent scales. Controlling behaviors
were associated with low behavioral and emotional
responsiveness as well as with low positive affect and high
irritability. Coherently, parent withdrawal was not asso-
ciated with controlling behavior. Support was not

Table 3 Correlations between
child scales (mean scores)

2 3 4 5 6

1. Positive affect −.49*** −.63*** −.47*** .56*** .69***

2. Withdrawal – .08 .14 −.35*** −.39***
3. Irritability – .68*** −.53*** −.56***
4. Non compliance – −.80*** −.76***
5. Persistence – .89***

6. Enthusiasm –

***p< .001

Table 4 Correlations between parent scales (mean scores)

2 3 4 5

1. Behavioral responsiveness .65*** .43*** −.36*** −.37***
2. Emotional responsiveness – .76*** −.23** −.48***
3. Positive affect – −.25** −.53***
4. Withdrawal – .04

5. Irritability –

**p< .01; ***p< .001
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significantly associated with parent scales, whereas the
coefficients were in the right direction, i.e. positive support
with responsiveness and positive affect but negative support
with withdrawal and irritability.

Test-Retest Reliability

Test-retest reliability was studied in a subsample of 70
dyads after an 8-week interval. For the child scales, the
correlations were moderate, ranging from r= .32, p< .01,
for the enthusiasm scale, to r= .57, p< .001, for the per-
sistence scale. Only the correlation for the withdrawal scale

was found to be low, with r= .12. For the parent scales,
correlations were moderate, ranging from r= .28, p< .05,
for the withdrawal scale, to r= .45, p< .01, for behavioral
responsiveness.

Discussion

The aim of the current study was to analyze the psycho-
metric properties of an adapted version of the Crowell
Procedure among preschoolers interacting with their mother
or father. Overall, the results support the consistency of
both tasks and scales, and the discriminant properties,

Table 5 Correlations between child and parent scales (mean scores)

Parent behavioral
responsiveness

Parent emotional
responsiveness

Parent positive affect Parent withdrawal Parent irritability

1. Child positive affect .42*** .62*** .78*** −.23** −.50***
2. Child withdrawal −.36*** −.42*** −.44*** .57*** .12

3. Child irritability −.35*** −.41*** −.49*** .00 .57***

4. Child non-compliance −.39*** −.44*** −.39*** .01 .57***

5. Child persistence .35*** .48*** .48*** −.13 −.47***
6. Child enthusiasm .39*** .56*** .58*** −.18 −.47***

**p< .01; ***p< .001

Table 6 Means and standard
deviations of child scales for
children in the normal vs.
clinical range of the CBCL-
externalizing behavior scale and
t-tests

Normally-developing
children N= 55

Children with clinical level of
externalizing behavior N= 63

t-test

M SD M SD t(116)

1. Positive affect 5.38 .74 4.92 .78 3.19**

2. Withdrawal 1.12 .29 1.06 .19 1.10

3. Irritability 1.28 .50 1.77 .97 −3.37***
4. Non-compliance 1.38 .61 2.05 1.30 −3.43***
5. Persistence 5.56 .76 5.02 1.08 3.03**

6. Enthusiasm 5.31 .81 4.78 .94 3.23**

**p< .01; ***p< .001

Table 7 Means and standard
deviations of parent scales for
parents of children in the normal
vs. clinical range of the CBCL-
externalizing behavior scale and
t-tests

Parents of normally
developing children
N= 55

Parents of children with
clinical level of externalizing
behavior N= 63

t-test

M SD M SD t(116)

1. Behavioral responsiveness 5.08 .97 5.13 .86 −.26
2. Emotional responsiveness 5.18 .76 5.02 .76 1.16

3. Positive affect 5.51 .67 5.19 .71 2.45*

4. Withdrawal 1.14 .48 1.03 .10 1.77

5. Irritability 1.19 .37 1.47 .75 −2.51*

*p< .05
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external validity and fidelity of the coding system. The
Crowell Procedure can therefore be used as an observational
paradigm to assess both child and parent behavior. How-
ever, we failed to validate the aggression scales. A first
explanation could be that in the observational context,
parent aggression could be inhibited. Adult participants
knew they were being video-recorded and observed by
experts in parent-child relationships. In such a context,
social desirability could play an important role in lowering
inappropriate behavior towards the child. Also, child
aggression could be inhibited due to the unfamiliar context
and the presence of an unknown experimenter. This unfa-
miliarity could also lower the probability of extreme beha-
vior occurring in children. A second explanation could
relate to the specific nature of this scale and hence the nature
of observed aggressive behaviors. Unlike the other child
and parent behaviors that were measured during the pro-
cedure, aggression was assessed with a frequency scale,
indicating whether this kind of behavior was present or
absent in the parent-child interaction. To report aggressive
behavior, some coders therefore expected to observe clear
violence against the partner. Measuring aggression on a
continuum may be difficult in this setting. A better coding
system would be to record the presence of specific
aggressive behaviors such as throwing or pulling a puzzle
piece or speaking aggressively to the child or to the parent,
even if these behaviors are low in intensity.

The inter-task comparisons suggested that a mean score
could be computed for each scale through the entire pro-
cedure. This was the case for children’s positive affect,
withdrawal, irritability, non-compliance, persistence and
enthusiasm as well as for parents’ behavioral and emotional
responsiveness, positive affect, withdrawal and irritability.

Inter-task consistency is important, since a certain coher-
ence in the child’s behavior in interaction with his/her parent
is expected. However, whereas high consistency may sug-
gest that each task is representative to some extent of the
entire procedure, clinicians and researchers must be aware
that using single tasks may lead to a reduction in the variety
of situations where relevant behaviors can be observed. It
may increase the probability of misinterpretation of child’s
and parent’s behaviors. The use of single tasks may also
lead to the loss of the transitions between the tasks, which
was designed to elicit stress in the interaction, allowing
problem-solving and stress reduction capabilities to be
observed (Sprang and Craig 2014). The use of different
tasks is therefore recommended to gather information on
representative parent-child interactions and on the way the
dyad handles stressful situations, for example when the
child does not want to perform a task. Single tasks should
be used only in particular contexts, for example when time
constraints arise in clinical settings or when rapid screening
for preventive purposes is needed. In these specific cases
and in line with the suggestion of Miron et al. (2009), the
most relevant task might then be free play, for three reasons.
First, it seems to be comparable to what happens in the
family setting due to its relatively unstructured nature. In
the absence of any achievement expectations, parents and
children are free to display their interactional routines.
Second, in contrast to teaching tasks, free play can be easily
implemented with diverse populations including low-
educated parents or mentally disabled children. Third, it
has been argued that free play serves as the most revealing
observational window into children’s emotional lives,
revealing the familiarity of the dyad with play and their use
of fun-oriented time (Miron et al. 2009).

In line with previous psychometric analysis (Sprang and
Craig 2014), scores emerging from the different child and
parent scales could be summarized in two globally consistent
scores. Our results suggest that the six child scales assess a
second-order construct that we could label “child behavior”.
The same is true for the parent scales. These results give
support to the conceptual validity of the coding system by
displaying moderate to high correlations in the expected
directions between the scales. However, the validity of the
second-order scales needs to be validated with larger sample
sizes and appropriate statistical procedures such as con-
firmatory factor analysis. These second-order scales could

Table 8 Correlations between child scales and the CBCL-externalizing behavior scale (N= 137)

Positive affect Withdrawal Irritability Non compliance Persistence Enthusiasm

Externalizing behavior −.34*** −.02 .33*** .31*** −.28*** −.32***
Internalizing behavior −.04 .17† .03 .00 −.07 .04

†p< .10; ***p< .001

Table 9 Correlations between parent scales and EPEP support and
control scales (N= 87)

Support Control

1. Behavioral responsiveness .12 −.20†
2. Emotional responsiveness .02 −.25*
3. Positive affect .11 −.30**
4. Withdrawal −.13 .07

5. Irritability −.10 .33**

†p< .10; *p< .05; **p< .01
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for example be used in studies where the number of variables
has to be limited for the purposes of analysis or in studies
where no hypothesis is made regarding specific first-order
behaviors. However, first-order scales remain necessary and
relevant for studies focusing on specific outcomes such as
externalizing problems in children (Roskam et al. 2015).
They are also useful for studies documenting the effects of
intervention, by helping to identify which specific behavior
improves (Loop and Roskam 2016).

The correlations between the child and parent scales
illustrate the interdependence that has been theoretically
described in the transactional model (Sameroff 2009) and
empirically shown in bidirectional effect studies (Barnett
et al. 2012; Pardini et al. 2008; Verhoeven et al. 2010).
These correlations suggest that the Crowell Procedure may
be relevant to capturing dyadic aspects of the parent-child
relationship. Also, correlations between parent and child
scales assume that behaviors are limited to this specific
interactional context. Child behavior has to be understood
and interpreted according to parent behavior and vice versa.
This may explain the moderate correlations (around r= .30)
with the CBCL. They illustrate that child behavior is only
partly the same in various real-life situations as in a parti-
cular parent-child interaction. This is why, in the absence of
a gold-standard measure of child behavior, strong arguments
have been put forward for considering a multi-informant and
multi-method assessment and diagnostic procedure (Krae-
mer et al. 2003; Noordhof et al. 2008; Roskam et al. 2013).

For the purposes of diagnosis, the discriminant analyses
revealed that, as expected in the initial study of Crowell
et al. (1988), the procedure was effective at differentiating
children displaying a clinical level of externalizing behavior
from normally developing ones. Differences were sig-
nificant for five out of six child scales. Only the withdrawal
scale was not significant, probably due to the internalizing
orientation of this scale. Correlations found between the
CBCL internalizing scale and child scales were consistent
with this view. Also, two out of the five parent scales dis-
played good discriminant properties, i.e. positive affect and
irritability. Whereas children’s externalizing problems seem
to preserve parents’ responsiveness, they result in less fun-
oriented interaction, in particular lower positive affect and
higher irritability from the parent. Such emotional reactions
illustrate that caring for externalized children is often
described as more challenging and less rewarding than
caring for other children, leading to lower levels of satis-
faction, negative feelings, and higher criticism in caregivers
(Coleman and Karraker 2003; Meunier et al. 2011; Slagt
et al. 2012). Finally, as was the case for the child scales,
withdrawal was not discriminant.

To conclude regarding the external validation of the
parent scales, the analyses demonstrated low to moderate
correlations with controlling childrearing behavior.

However, no association was displayed with supportive
behavior. Supportive behavior in fact refers to positive
parenting, autonomy demands and rules, the last two of
which are not strictly coded in the Crowell Procedure. By
contrast, controlling behaviors such as discipline and
ignoring are appraised to some extent through the respon-
siveness and withdrawal parent scales.

Finally, the reliability of the procedure was found to be
moderate for all child and parent scales, but low for child
withdrawal. Compared to questionnaire-based assessment,
observations are more sensitive to transient conditions
related to children’s and parents’ mood state, tiredness or
willingness, as well as to co-occurring events resulting in
lower moment-to-moment reliability. An additional impor-
tant point is the delay between the two waves. It may be that
eight weeks is too long to ensure the reliability of the coding
system because of dyadic dynamics. New research should
be conducted with a shorter interval to provide additional
support for the reliability of the procedure.

In sum, in line with previous findings (Crowell et al.
1988; Sprang and Craig 2014), the current study supports
the validity of the Crowell Procedure and the coding system
adapted from Heller’s work (Heller et al. 1999). Several
advantages can be highlighted. First, this procedure is
highly flexible. It can be implemented in diverse settings
such as the laboratory, as in Mouton and Roskam (2014)
and Loop and Roskam (2016), health services or at home
(Roskam et al. 2015). It can also be used on several dif-
ferent occasions in order to appraise the stability of the
constructs over time or to evaluate the effect of interven-
tions for children and their parents, as in Roskam et al.
(2015) and Loop and Roskam (2016). The materials such as
the free-play set of toys or the teaching task puzzles could
also easily be adapted to avoid learning and test-retest
effects. Finally, the procedure may also be implemented
with different caregivers in foster care (Zeanah et al. 2003),
allowing the testing of the core behavioral functioning of
children and the extent to which behaviors vary according
to the interactional partner. No differences between
mothers and fathers appeared in the current study, but this
analysis remains exploratory due to the underrepresentation
of fathers (only 16 % of the sample). Future research should
study the differences between dyads in greater depth.
A second advantage is that thanks to its development
and validation, the Crowell Procedure is not time-consum-
ing, which makes it useful in both clinical and research
settings. In particular, free play could be used in a
self-standing manner. Third, the Crowell Procedure is not
only a valid assessment tool, but also a therapeutic tool that
can, for example, be used for video feedback purposes
(Velderman et al. 2006). Also, playing with the child is
already a therapeutic step for some dyads (Wettig et al.
2011).
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Despite these strong advantages, the Crowell Procedure
nevertheless has some drawbacks. Every video-recorded
observational paradigm elicits a certain level of stress in
participants. The ecological validity of such observation
may therefore be questioned. The structured tasks, i.e.
clean-up and puzzles, were designed to elicit frustration and
negative emotions in both children and their parent, but the
possibility cannot be excluded that such negative feelings
are also present during free play among participants, espe-
cially for dyads for whom play interaction is unusual. Also,
some child and parent behaviors may have been inhibited
due to the specific context of observation or to the presence
of an unknown experimenter. Moreover, although the pro-
cedure was highly standardized the possibility cannot be
excluded that the location where the dyads were observed,
i.e. at home or in the laboratory, slightly influenced the
results. Finally, this validation is neither representative nor
relevant for all parent-child dyads, as observation paradigms
like the Crowell Procedure are very dependent on the age
and the characteristics of children. For instance, the proce-
dure may be less relevant for older children who are
expected to be more autonomous both in task achievement
and emotion regulation. Future validation studies are also
needed to replicate the findings in diverse cultural settings
and with children displaying internalizing problems, for
example.
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