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— impulsivity traits in children and to examine the psychometric features of the
Received: Nov. 29, 2023 developed scale. The process of developing the scale involved three main phases:
Accepted: Apr. 15, 2024 namely, item generation, evaluation of content validity, and analysis of
psychometric properties. The study sample comprised 319 children (68 females,

Keywords: 201 males) aged 5-18, all diagnosed with attention deficit hyperactivity disorder
(ADHD), including 50 who underwent pilot testing. Both exploratory and

Assessr_n(_ant, confirmatory factor analyses were employed to assess the factor structure of the
Impulsivity, scale, resulting in an 18-item scale encompassing motor impulsivity, non-planning
Instrument Development,  impulsivity, and attention-related impulsivity factors. The Confirmatory Factor
Reliability, Analysis (CFA) indicated a satisfactory model-data fit. The overall scale
Validity. demonstrated high reliability, with Cronbach's Alpha coefficients reaching 0.863.

The analyses indicated that the scale is both valid and reliable.

1. INTRODUCTION

Impulsivity, which is accepted as a basic feature of childhood psychopathology, has been
associated with various psychopathologies, especially attention deficit hyperactivity disorder
(ADHD) (Beauchaine et al., 2017; Martel et al., 2017). ADHD, one of the most widespread
disorders of childhood, is characterized by issues with hyperactivity, attention deficiency, and
impulse control (Oztirk & Basgiil, 2015). Patients with attention deficit and hyperactivity
disorder may exhibit attention issues, hyperactivity, impulsive issues, or both symptoms
simultaneously (Ercan & Aydin, 2005). The prevalence of attention deficit and hyperactivity
disorder is between 2-17% in children, adolescents, and adults (Oztirk & Basgiil, 2015).
Beginning in childhood, ADHD symptoms can last until adolescence (60-80%) for a sizeable
portion of patients, and even into adulthood (40-60%) for some patients (Ercan, 2015). In this
context, ADHD, which is widespread in society, has several detrimental effects on a person's
ability to be successful at school as well as their ability to interact with others and do business
(Ercan & Aydin, 2005; Hallowell & Ratey, 2011; Yazgan, 2010). The impulsive/hyperactive
subtype of ADHD substantially influenced these negative aspects. Willcutt et al. (1999)
reported a relationship between impulsive/hyperactive subtype and oppositional defiant
disorder or conduct disorder. Similarly, it has been noted that impulsivity and hyperactivity

*CONTACT: Fatma OZGUN OZTURK X ftmzgn@gmail.com [=] Pamukkale University, Faculty of Health Science,
Department of Psychiatric Nursing, Denizli, Tiirkiye

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/

e-ISSN: 2148-7456



https://doi.org/10.21449/ijate.1397644
https://dergipark.org.tr/en/pub/ijate
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-5457-2694
https://orcid.org/0000-0002-6013-257X

Ozgiin-Oztiirk & Can-Giir Int. J. Assess. Tools Educ., Vol. 11, No. 2, (2024) pp. 388-405

symptoms in teenagers are indicators of forensic criminal behavior, while attention deficit alone
is not (Willcutt et al., 1999).

In studies on impulsivity, it is emphasized that high levels of impulsivity may contribute to
interpersonal and social difficulties and may also cause various mental health problems such as
substance use disorders. In addition, it is also reported to be an important factor in juvenile
delinquency and criminal behavior (Sharma et al., 2014).

Based on this information in the relevant literature, it can be said that impulsivity negatively
affects an individual's quality of life, relationships, and functionality. Impulsivity arises from
the interplay of various factors, including neurological, genetic, environmental, cognitive,
social, and emotional influences. The complex interaction among these factors contributes to
the manifestation of impulsivity (Gladwin et al., 2020; Han et al., 2022; Kreek et al.,2005;
Nomura & Nomura, 2006; Sharma et al., 2014).

The risky act of impulsivity is characterized by the premature expression of thoughts, which
frequently results in unfavorable outcomes and improper circumstances (L’Abate, 1993).
Eysenck (1977) described impulsivity as the taking of risks, inability to prepare, and slow
mental processing. In the literature, it is seen that impulsivity is classified in various ways by
researchers (Dickman, 1990; Eysenck & Eysenck, 1977; Patton et al., 1995; Whiteside &
Lynam, 2001). Patton et al. (1995) divided it into three categories; namely, acting without
sufficient planning and thought, acting without sufficient motor activation, and attention issues
(lack of a plan). Motor impulsivity is an area that represents impairments in the ability to inhibit
impulsive action and inappropriate responses. Attentional impulsivity refers to a tendency to
switch attention quickly and can lead to inappropriate snap judgments. Inability to plan
impulsivity refers to the inability to think about a current orientation or the future (Patton et
al.,1995). Impulsivity is a pattern of conduct rather than one impulsive act (Moeller et al., 2001).
Impulsive persons have the potential to hurt not just themselves but also other people. As a
result, impulsiveness is the fast and unplanned response to internal and external stimuli without
considering any potential negative effects on oneself or others (L’ Abate, 1993).

To diagnose, treat, and implement necessary interventions for any potential psychopathology,
it is crucial to identify and address impulsivity. Various methods have been developed by
mental health professionals worldwide to assess different dimensions of impulsivity in children.
Typically, self-report surveys, parent, and teacher rating scales, as well as behavioral or
computer-based tasks, are employed to identify impulsivity in children (Cyders & Coskunpinar,
2011; Olson et al., 1999). Measurement tools commonly used to assess impulsivity in children
include the Barratt Impulsiveness Scale for Children, UPPS Impulsive Behavior Scale,
Teacher-Rated Children’s Attention and Impulse Control Questionnaire (TRCAICQ), Dickman
Impulsivity Inventory for Children (ID1J-c), ADHD-IV Rating Scale for measuring inattentive,
impulsive, and hyperactive behaviors, Eysenck's Impulsiveness Questionnaire, Kansas
Reflection-Impulsivity Scale for Preschool Children, and the Go/No-Go task (Barkley, 1991;
Cosi et al., 2008; DuPaul et al., 1998; Eysenck et al., 1984; Halperin et al., 1991; Leyva &
Nolivos, 2015; Patton et al., 1995; Watts et al., 2020; Wright, 1971).

This research contributes to the limited measurement tools available on impulsivity for children
in Tlrkiye. This scale, developed for Turkish parents to evaluate their children's impulsivity
levels, can provide a more in-depth understanding of child psychopathology and behavioral
problems and thus can be used in early diagnosis and intervention processes for children's
mental health. Additionally, the development of this scale in Turkish culture may enable its
widespread use in clinical practices and research.



Ozgiin-Oztiirk & Can-Giir Int. J. Assess. Tools Educ., Vol. 11, No. 2, (2024) pp. 388-405

2. METHOD
2.1. Design

In this study, a methodological approach that included three basic stages was used in the
development of the Children's Impulsivity Scale (CDS). In the first stage, an item pool was
created for IS-C. Then, in the second stage, the content validity of the scale was meticulously
evaluated. Finally, the third phase focused on improving and evaluating the psychometric
properties of the IS-C. Through these systematic steps, the research aimed to ensure the
comprehensiveness, appropriateness, and reliability of the scale.

2.2. Participants

Data from a private child psychiatry clinic was collected throughout the development and
validation of the IS-C. Individuals who were willing to participate in the research were included
in the research using the convenience sampling method. Participants in the current study had to
meet the following criteria: being diagnosed with ADHD, being between the ages of 6 and 16,
and not having any other psychiatric disease diagnosis. Data was collected from the parents of
children who met these criteria. Different sampling groups were utilized at various stages of the
scale's development. In this situation, groups for confirmatory and explanatory factor analyses
(N=269) and the pilot scheme (N=50) were developed. To apply factor analysis, the sample
must be five to ten times larger than the number of items in the scale (Bryman & Cramer, 2002).
On the other hand, Kline (1994) states that a sample size of 200 people will usually be adequate,
but this number can be reduced to 100 in cases when the factor structure is clear and sparse
(Kline, 2015). When looking at the study groups in the research, the study groups can be said
to be sizable enough for both validity and reliability analyses.

2.3. Instruments
2.3.1. Personal information form

It was formed by the researcher using information from the literature. The personal information
form includes basic information about the children's age, education level, family type, and
family income status, as well as basic information about their parents.

2.3.2. Turgay DSM-1V-based child and adolescent behavioral disorders screening and rating
scale (T-DSM-1V-S)

The validity and reliability studies of the Turkish form of this scale, developed by Turgay
(1995), were conducted by Ercan et al. (2001). The scale, which comprises 41 items, was
created by translating the DSM-IV diagnostic criteria into questions without altering their
original intent. The scale includes 9 questions that investigate attention deficit disorder, 6
questions that focus on hyperactivity, 3 questions that focus on impulsivity, 8 questions that
focus on the oppositional defiant disorder (ODD), and 15 questions that focus on behavioral
disorders. Mothers, fathers, and teachers of children who are thought to have ADHD fill out the
scale. Each item is given a score between 0 and 3, where 0 is the lowest and 3 is the highest. At
least 6 of the 9 items examining attention deficit must be answered with a score of 2 or 3, and
at least 6 of the 9 questions examining hyperactivity and impulsivity must be answered with a
score of 2 or 3.

2.4. Procedure
2.4.1. Formation of the item pool

In line with the theoretical knowledge and the relevant literature, an item pool was created by
considering the definitions of basic impulsivity dimensions and clinical symptom findings
(American Psychiatric Association, 2013; Ercan, 2015; Hallowell & Ratey, 2011; Mukaddes,
2015). While creating the item pool, more than one item should be written about the same
symptom, the items should cover all aspects of impulsivity, a single symptom should be
measured with one item, there should be positive and negative items related to impulsivity, the
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items should be concise, each item should have a main idea, and possible attention should be
paid to features such as items being written in clear, understandable and simple language. For
each of the three dimensions (motor, non-planning, and attention-related impulsivity) that were
determined to be included in this newly developed scale, different questions were prepared by
the behavioral aspects of these dimensions. Consequently, a 32-item item pool was created and
a 4-level Likert scale was used. Participants rated their level of agreement with each statement
from rarely/never (1) to always (4).

2.4.2. Content validity

Following the creation of the item pool, a group of six experts in the field and the language was
formed to provide feedback on whether the items in the item pool accurately reflect the relevant
conceptual framework and whether the expressions are appropriate in terms of linguistic,
semantic, and spelling. To test the content validity, an expert opinion form was given to the
experts and they were asked to give answers to this Likert-type scale as follows: 1. Not relevant,
2. Relevant but requires a significant change, 3. Relevant but requires little change, and 4. Very
relevant. The items constituting the item pool were examined by field experts as to whether
they reflected the relevant theoretical structure and their opinions and suggestions were received
by language experts as to whether they were linguistically, semantically, and orthographically
appropriate. Necessary adjustments were made to the items in line with the opinions and
suggestions. The content validity index (I-CVI1) was determined by considering the scores given
by the experts to options 3 and 4 for each question, and the scale-level content validity index
(S-CVI) was calculated by averaging these values. This process was used to evaluate the overall
validity of the scale (Polit & Beck, 2006). According to Lynn (1986), when there are six or
more experts, the I-CVI should equal 0.83. Thus, six items having I-CVI values of less than 0.83
were taken from the scale. In the end, the scale's S-CVI was found to be 0.90. An S-CVI value
of 0.90 and higher could be used to support the claim that content validity is suitable (Polit et
al., 2007). Finally, the scale's 25 items were evaluated by a Turkish field expert to confirm its
language validity.

2.4.3. Pilot study

The internal validity of the scale and the compatibility of each item with the scale were
determined through a pilot application. Accordingly, the pilot application was conducted with
a group of 50 individuals who shared characteristics with the sample used for the measurement.
For each person, the amount of time it would take to complete the form after it was handed out
was determined. The test's average completion time was calculated by dividing the time
between the first and last finishers by the total number of test takers. The situation of those who
finished the test too early or too late was not considered. The completion time of the test was
determined as 5 minutes. Cronbach alpha values and item-total correlation values were
examined in the pilot application. According to the analysis, the Cronbach alpha value for the
pilot application is 0.787. At this point, it was determined that 7 items (4th, 7th, 9th, 11th, 17th,
20th, and 21st items) did not fit the scale total adequately and that the item-total correlation
values were below the acceptable level (below 0.20), therefore these items were to be removed
from the scale. Validity and reliability analyses were carried out on the scale's 18-item final
form.

2.5. Psychometric Testing and Statistical Analysis
Statistical analysis of the data in the study was conducted using LISREL 8.8 and SPSS 23.0.

2.5.1. Construct validity

Factor analysis, which combines several statistical techniques to parse complex data using a
correlation or covariance matrix, is the most widely used technique for evaluating the
psychometric properties of scales (Brown, 2015). Therefore, exploratory factor analysis (EFA)
and confirmatory factor analysis (CFA) were used to assess the construct validity of the scale.
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EFA is a technique for determining the number and type of relationships that may exist between
elements of a measurement instrument. Kaiser-Meyer-Olkin (KMO) and Bartlett Sphericity
Tests were conducted to evaluate the suitability of the data set for EFA analysis. The fact that
Bartlett's test is significant and the KMO value is both greater than 0.60 and close to one
indicates that the data are suitable for factor analysis (Hayran, 2012; Secer, 2015; Terwee et al.,
2007). Following this, the principal component analysis technique and direct oblimin rotation
with Kaiser normalization were used to clarify the factor structure. The most appropriate
structure and number of elements were determined using eigenvalues of 1 and above (DeVellis,
2016; Johnson & Christensen, 2019). According to recommendations, the factor value of each
item should be 0.30 or higher (Cam & Baysan-Arabaci, 2010; Grove et al., 2012; Tavsancil,
2019). In this study, the minimum factor loading accepted in determining which item will be
placed under which factor is 0.32.

The assumed structure of the scale, derived from the EFA test, underwent validation through
both first and second-level confirmatory factor analyses. Commonly used fit index indicators
were used to evaluate CFA model fit. According to the criteria proposed by Marcoulides and
Schumacker (2001) and Secer (2015), RMSEA and SRMR should be less than 0.08. Other fit
index values should exceed 0.9. Additionally, the ratio of Chi-square to degrees of freedom
(x?/df) should be less than 3.0.

2.5.2. Criterion-related validity

For the criterion-related validity of the scale, a correlation analysis was performed between IS-
C and T-DSM-IV-S. The correlation between the IS-C and the T-DSM-IV-S was investigated
using Spearman's Correlation Coefficient.

2.5.3. Reliability of the scale

Split-half reliability, internal consistency, and composite reliability analyses were used to assess
the scale's reliability. Item-total score, floor and ceiling effects, and Cronbach's alpha
coefficient were used to analyze internal consistency. A Cronbach's alpha value of 0.70 or
higher was considered acceptable. Iltem-total correlations must be positive and higher than 0.25
(Kalayci, 2010). To determine the satisfactory internal and content validity of an outcome
instrument, it is advised that the percentage of ceiling and floor effect be less than 15% (Terwee
et al., 2007). The two-half test reliability method is another method for calculating the scale's
internal consistency coefficient. Spearman-Brown and Guttman split-half coefficients and the
correlation between halves were calculated to determine split-half reliability. The minimum
acceptable Spearman-Brown and Guttman split-half coefficients should be 0.70 (DeVellis,
2016; Johnson & Christensen, 2019). Hotelling's T2 test was used to determine whether the
item averages were different from each other (Kartal & Bardakg1, 2018). The results of Tukey's
Test for Non-additivity (ANOVA and Tukey's Test for Non-additivity), which were carried out
specifically to examine the additivity feature of the scale, were evaluated (Ozdamar, 2016).

2.6. Ethical Considerations

Ethics committee approval was received dated 23/09/2020 and numbered 60116787-
020/57785. Verbal and written information regarding the research, the "Informed Consent"
principle, the "Respect for Autonomy" principle (indicating that the subjects were free to choose
whether or not to participate in the study), and the "Confidentiality and Protection of
Confidentiality™ principle (assuring the subjects that their data would be kept private) were all
provided to the parents and children.

3. RESULTS
3.1. Sample Characteristics

The study comprised 269 children in total. The average age of the children was 9.85+2.51, and
74% of them were boys. The moms' average age was 37.47+£4.95, and 44.6% of them had
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completed high school. The fathers' average age was 40.91+4.77, and 46.5% of them had
completed high school (Table 1).

Table 1. Distribution of the Participants' Socio-Demographic Details (n:269).

Variables n %
Child's Sex
Female 68 25.3
Male 201 74.7
Mother's Education
Elementary 50 18.6
High school 120 44.6
University 99 36.8
Father's Education
Elementary 50 18.6
High school 125 46.5
University 94 35.0
Mean+SD Min.- Max.
Child's Age (year) 9.85+2.51 5-18
Mother's Age 37.47+4.95 26-59
Father's Age 40.91+4.77 30-58

3.2. Construct Validity
3.2.1. Exploratory factor analysis (EFA)

The KMO coefficient in the 18-item IS-C EFA was found to be 0.869, and the results of
Bartlett's sphericity test (x%: 1511.495, df= 153, p<0.001) were significant. The Direct Oblimin
method was chosen in the factor analysis to ensure that the structure of the relationship between
the factors remained the same. Based on the Principal Component Analysis, it was discovered
that 18 items were composed of three components (Figure 1) (scree plot).

Figure 1. Scree plot graph.
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Following an Exploratory Factor Analysis, the first factor (seven items) was named "Motor
impulsivity,” the second (six items) "Non-planning impulsivity,” and the third (five items)
"attention-related impulsivity." This was determined by taking into consideration the
conceptual structure and contents of the items. With factor loadings ranging from 0.446 to
0.792, the first factor accounted for 30.99% of the variance in total. 10.259% of the variance
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was explained by the factor loadings of the items in the second factor, which varied from 0.405
to 0.664. The third component's item factor loadings, which accounted for 7.582% of the
variance overall, varied from 0.618 to 0.770. The total variance explained by the scale was
found to be 48.840%. The eigenvalue for the first factor was determined as 5.580, 1.847 for the
second, and 1.365 for the third (Table 2).

Table 2. Explanatory factor analysis and item-total score analysis for the sub-scales.

Sub-Scales Explanatory Factor Item-Subscale Total
Analysis Score Analysis
Items Factor value of items Item-subscale score p

Correlations (r)

Factor 1 Motor

impulsivity)
Q3 0.510 0.541 p <0.01
Q10 0.446 0.314 p <0.01
Q12 0.524 0.595 p <0.01
Q14 0.486 0.503 p <0.01
Q15 0.792 0.674 p <0.01
Q16 0.746 0.559 p <0.01
Q18 0.768 0.663 p <0.01
Eigenvalues 5.580
Described Variance (%) 30.999
Factor 2 (Non-planning
impulsivity)
Q5 0.664 0.471 p <0.01
Q6 0.660 0.483 p <0.01
Q8 0.622 0.333 p <0.01
Q13 0.596 0.539 p <0.01
Q24 0.450 0.451 p <0.01
Q25 0.405 0.325 p <0.01
Eigenvalues 1.847
Described Variance (%) 10.259

Factor 3 (Attention-
related impulsivity)

Q1 0.703 0.525 p <0.01

Q2 0.770 0.564 p <0.01

Q19 0.638 0.460 p <0.01

Q22 0.618 0.509 p <0.01

Q23 0.640 0.515 p <0.01
Eigenvalues 1.365
Described Variance (%) 7.582
Total explained variance 48.840

(%)

The correlation between the factors of the impulsivity scale was examined to determine the
relationship between the factors. Table 3 shows the correlation values between the impulsivity
scale's sub-dimensions. The findings indicate significant relationships between the scale's three
sub-dimensions.
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Table 3. Inter-factor Correlation.

Subscales Factor 1 Factor 2 Factor 3
Factor 1 1

Factor 2 0.540™ 1

Factor 3 0.503™ 0.452™ 1

"p<0.01 (2-tailed)
3.2.2. Confirmatory factor analysis (CFA)

The IS-C, which has 18 items and three sub-factors, has fit indices that are significant according
to the first level CFA results (y2= 235.15, df=123, p=0.000, x%/df=1.91) as shown in Figure 1.
RMSEA: 0.05, RMR: 0.05, SRMR: 0.05, CFI: 0.96, NNFI: 0.95, NFI2: 0.93, GFI: 0.91, AGFI:
0.88, IFI: 0.96, and RFI: 0.91 are the values of the fit index (Table 4). All the fit indices for the
structural model produced by the initial level CFA analysis were, therefore, at a good level.
When the t-values between the factors and items were examined, it was seen that all the items
were significant at the 0.05 level. Standardized correlation values were statistically significant
(p<0.01); correlation values between motor impulsivity and non-planning impulsivity factors
were 0.89 while the values were 0.56 between motor impulsivity and attention-related
impulsivity factors and 0.62 between non-planning impulsivity and attention-related
impulsivity factors (Figure 2). Standardized analysis values indicate how well each item
(observable variable) represents its latent variable. When the diagram in Figure 1 is examined,
one-way arrows pointing towards the observed variables from the latent variables motor
impulsivity, non-planning impulsivity, and attention-related impulsivity show a linear
significant relationship. This is an indicator of how well each variable represents the latent
variable on which it is dependent (Simsek, 2020). As shown in Figure 1, the standardized
analysis values for each CFA-related item range from 0.34 to 0.77.

Table 4. Results of the first and second level confirmatory factor analysis.

Fit Indices - Model
Examined First-level Second-level Result
CFA CFA
Xz/df 1.91 2.07 Perfect Fit
RMSEA 0.05 0.06 Perfect Fit/ Acceptable Fit
RMR 0.05 0.05 Perfect Fit
SRMR 0.05 0.06 Perfect Fit/ Acceptable Fit
CFI 0.96 0.96 Perfect Fit
NNFI 0.95 0.95 Perfect Fit
NFI 0.93 0.92 Acceptable Fit
GFlI 0.91 0.90 Perfect Fit
AGFI 0.88 0.87 Acceptable Fit
IFI 0.96 0.96 Perfect Fit
RFI 0.91 0.90 Acceptable Fit

RMSEA: Root Mean Square Error of Approximation; SRMR: Standardized Root-Mean-Square Residual; RMR: Root-Mean-
Square Residual; FI: Comparative Fit index; NNFI: Non-Normed Fit Index; NFI: Normed Fit Index; GFI: Goodness of Fit
Index; AGFI: Adjusted Goodness of Fit Index; IFI: Incremental Fit Index; RFI: Relative Fit Index
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Figure 2. Results of first-level confirmatory factor analysis.

Chi-Sguare=235.15, df=123, P-value=0.00000, RMSEA=0.058

As demonstrated in Figure 2 (yx?= 259.53, df=125, p=0.000, (x%/df=2.07), the second-level CFA
results indicate that the fit indices of the 1S-C are significant. RMR: 0.05, RMSEA: 0.06, SRMR:
0.06, NNFI: 0.95, CFIl: 0.96, NFI: 0.92, AGFI: 0.87, GFI: 0.90, RFI: 0.90 and IFI: 0.96 were
the values of the fit index (Table 4). Standardized correlation values were statistically
significant (p<0.01); correlation values between scale and motor impulsivity factors were 0.86,
while they were 0.97 between scale and non-planning impulsivity factors and 0.64 between
scale and attention-related impulsivity factors. In the second level CFA analysis, modifications
were implemented between Q2 and Q19, Q16 and Q18 items following the modification
suggestions, and it was discovered that the model provided a better fit after the modifications.
As shown in Figure 2, the standardized analysis values for each CFA-related item range from
0.36 t0 0.75.

3.2.3. Item-total score analysis

EFA and CFA are widely acknowledged as the two most important analyses for ensuring
construct validity during the scale development process. Even though item analysis is a
reliability analysis, item-total correlations are calculated before EFA and CFA analyses to
ensure item validity. According to the analysis of 18-item IS-C, the item correlation coefficients
ranged between 0.294 and 0.643 (p<0.001) (Table 5).
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Table 5. Item-total score analysis.

Item-Scale Score Cronpach's
No Items Correlation (r)" Alpha if Item
Deleted

Q1  Able to regulate their behavior 0.453 0.857

Q2 When playing games and doing activities, she/he 0.420 0.858
waits for her/his turn

Q3  She/he cannot wait 0.529 0.854

Q5  She/he cannot keep her/his word 0.415 0.858

Q6  She/he answers to the query without fully hearing or 0.467 0.856
reading it

Q8  She/he is unaware of the risks. 0.294 0.864

Q10 She/he can tolerate situations when they arise that she 0.356 0.860
does not want to

Q12 She/he wants to act in every way that comes to mind. 0.643 0.849

Q13 Does not wait for her/his turn when performing 0.635 0.849
successive tasks

Q14 Is quick-paced 0.511 0.854

Q15 Till she achieves her/his goals, she/he persists even 0.538 0.853
when she receives a negative answer.

Q16 She/he has angry outbursts that are excessive for the 0.497 0.855
circumstance or incident that she/he is experiencing.

Q18 Promptly gets furious when any of his/her requests 0.599 0.851
are rebuffed

Q19 Can maintain calm while sitting in places like 0.317 0.863
theaters, movies, and classrooms

Q22 She/heis calm 0.514 0.854

Q23 She/he takes action while considering the outcome of 0.453 0.857
her actions

Q24 Interrupts others as they are speaking 0.550 0.853

Q25 She/he cannot give up the tiny award at that moment, 0.299 0.863

even if she/he will end up receiving a larger prize.

3.2.4. Criterion-related validity

Table 6 shows a moderate positive correlation (r= 0.524, 0.594, and 0.580, respectively)
between the motor, non-planning, and attention-related impulsivity subscales of the 1S-C and
the hyperactivity and impulsivity subscale of the T-DSM-IV-S (p<0.01; n=155). According to
the results, the criterion validity of the IS-C was established.

Table 6. Criterion-related validity: Findings on the similar scale validity of the IS-C (n=155).

IS-C
Scale Motor impulsivity Non-planning impulsivity Attention-related impulsivity
T-DSM-IV-S r r r
(Hyperactivity and 0.524" 0.594™ 0580"

impulsivity subscale)

"p<0.01 (2-tailed); 1S-C: Impulsivity scale for children; T-DSM-IV-S: DSM-IV-based child and adolescent behavior disorders
screening and rating scale

3.3. Reliability of the Scale

The Cronbach Alpha reliability coefficients for "Factor 1," "Factor 2," "Factor 3," and the
overall scale were determined to be 0.812, 0.702, 0.747, and 0.863, respectively (Table 7). The
results of Table 3 indicate that the correlation coefficients between sub-scale item scores were
statistically significant (p<0.001) and varied from 0.314 to 0.674 for "Factor 1," 0.325 to 0.539
for "Factor 2," and 0.460 to 0.564 for "Factor 3," respectively. The Spearman-Brown
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coefficients for the total scale were determined to be 0.857 by the split-half analysis, 0.827 for
"Factor 1," 0.724 for "Factor 2," and 0.814 for "Factor 3." The results showed that the Guttman
split-half coefficients for the overall scale, "Factor 1," "Factor 2," and "Factor 3" were 0.856,
0.820, 0.721, and 0.790, respectively. The correlation values for the two halves of the overall
scale and subscale measures were found to be moderately and highly significant. The composite
reliability coefficient, which was calculated using the error variance values, and the factor
loadings that the CFA generated were 0.810 for factor 1, 0.741 for factor 2, 0.807 for factor 3,
and 0.917 for the overall scale (Table 7).

The floor effect of the overall scale was 0.4, and its ceiling effect was 6.7. The floor and ceiling
effects were as follows: 0.4 and 10.0 for "Factor 1," 0.7 and 13.4 for "Factor 2," and 0.7 and
12.6 for "Factor 3." According to Tukey's Test for Non-additivity, the items that make up the
IS-C were found to be homogeneous and interrelated questions. Moreover, it showed that while
the overall scale was not additive (Tukey Non-additivity: F= 9.532, p=0.002<0.05), the
subscales of factor 1 (F=1.841, p=0.175>0.05), factor 2 (F=0.272, p=0.602>0.05), and factor
3 (F=0.056, p=0.812>0.05) were additive (Table 7). Hotelling's T-squared test was used to
determine whether the test design was appropriate for ISC's reliability analysis applications,
and the results showed that ISC's model had a suitable structure (F=21.390, p=0.000)

Table 7. Reliability analysis of the total scale and sub-scales (n=269).
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Factor1 | 0.812 | 0827 | 0820 | 0705 | 0810 | 04 | 100 | =% | 2065+4.69 | 828
Factor2 | 0.702 | 0724 | 0721 | 0868 | 0741 | 07 | 134 | Z0i% | 16724375 | 624
Factor 3 | 0747 | 0.814 | 0.790 | 0686 | 0.807 | 07 |126| _“('¢%) | 12942321 | 520
Scale 0.863 | 0.857 | 0.856 | 0750 | 0.017 | 0.4 | 67 | [ Zj000 | 4066049 | 1071

4. DISCUSSION and CONCLUSION

Numerous acts that are improper for the situation or that are overly dangerous, ill-thought-out,
and frequently result in unfavorable outcomes are symptoms of impulsivity (Ozdemir et al.,
2012; Mukaddes, 2015). Thus, the purpose of this study was to develop a scale for gauging
impulsivity in children. During the scale's development, a review of the literature was done,
and the created item pool was presented to field experts, followed by pilot applications and item
compatibility testing. The developed draft form was submitted to expert opinions on the scale's
validity, and the Content Validity Index for each item on the scale was calculated. As stated in
the literature, six items with values less than the determined value were removed from the test
(Lynn, 1986). Furthermore, it was determined that the Content Validity Index value for the
whole test is greater than the scope validity criterion, and the test's content validity is
statistically significant (Polit et al., 2007).

A pilot application was given to 50 children who resembled the target demographic to reduce
any issues that were likely to occur during the real application. Following the removal of seven
items (41, 71, 9t 11% 17™ 20™ and 21% items) that were shown to have minimal test-related
contributions, the item-total correlation analysis was conducted again. After the pilot
application, a scale comprising 6 negative and 12 positive items was obtained. After that, it was
decided whether the sample size was adequate and whether the variables had the appropriate
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degree of association by using the KMO and Bartlett sphericity tests. Correlation coefficients
between partial and observed values were compared using the KMO test, an index. The ISC in
the current study has a KMO value of 0.86, indicating that factor analysis may be performed on
it. Furthermore, the p-value of the scale for Bartlett’s test of sphericity was notably low
(p<0.001), indicating that the correlation matrix of the scale’s components is appropriate for
factor analysis. In the following step, EFA was used to test the construct validity of the scale.
None of the scale’s items had overlapping features, and each item’s factor loads exceeded 0.32.
It was discovered that a three-dimensional structure explained 48.84% of the variation in total.
Studies on scale development and adaptation should account for at least 40% of the variance
according to Kline (2015). This means that the value determined by exploratory factor analysis
during the research phase was adequate to determine the scale’s factor structure.

The model fit of the factor structure obtained from EFA was examined using first- and second-
level CFA, and the model fit indices were found to be at a good level. The CFA results revealed
that the fit indices and factor loading values were within the ranges suggested by the literature
(Marcoulides & Schumacker, 2001; Secer, 2015). According to the relevant literature and
theoretical views, the three-factor structure obtained after determining the model fit of the IS-
C was named motor impulsivity, non-planning impulsivity, and attention-related impulsivity.
It was determined that the standardized correlation values were statistically significant and that
there were positive and significant relationships between the variables of motor, non-planning,
and attention-related impulsivity. CFA results of the IS-C show that the scale confirms its three-
factor structure and that the items adequately define and measure the concept they are intended
to measure (DeVellis, 2016; Johnson & Christensen, 2019; Marcoulides & Schumacker, 2001)
EFA and CFA results show that the three-dimensional factor structure of the scale is suitable
for the Turkish sample and that the scale has a strong factor structure for the Turkish sample.

The criterion validity of the IS-C was examined by calculating the correlation coefficient
between it and the T-DSM-IV-S hyperactivity and impulsivity subscale. In this study, a
correlation coefficient between 0.70 and 0.30 was assumed to indicate a moderate correlation
(Blyukozturk, 2018). According to the findings, all subscales of 1S-C were found to be
moderately positively related to the hyperactivity and impulsivity subscale score of T-DSM-
IV-S. It can be said that these results show that the IS-C has criterion validity. Additionally, the
correlation values between the ISC subscales show that there are significant relationships
between the three subscales of the scale and that there is no multicollinearity problem.

The reliability of the 1S-C was assessed using split-half reliability, composite reliability, and
internal consistency techniques. When the subscales and total score of the scale were examined,
it was seen that it had composite reliability, split-half reliability, and internal consistency. For
a scale to be considered reliable, it is typically expected to have a reliability rating of 0.70 or
higher (Buyukoztirk, 2018; DeVellis, 2016; Johnson & Christensen, 2019). The internal
consistency, split-half reliability, and composite reliability of the IS-C are supported by the
data. In this study, the correlations between the items and the total score of the sub-dimension
and the scale were both higher than 0.25 (Kalayci, 2010). The total score correlations for item
Q8 and item Q25 on the scale were 0.294 and 0.299, respectively. These items were retained in
the scale because the factor loads for them ranged from 0.622 to 0.405. Because if the items in
the scale have a tolerable item-total correlation (0.20-0.30 value), it is recommended not to rush
to remove these items from the scale, but rather to look at the factor loading values during the
factor analysis and decide accordingly (Secer, 2015). This finding demonstrates that the items
were related to both the scale and its sub-dimensions.

The results of Tukey's test for non-additive value are significant, which means that the scale's
items have a structure that can account for at least three independent sub-dimensions and that
the items are significantly different from one another. The probability of the total scale not
being additive was determined as p<0.05, which shows that the overall scale is not additive.
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When the sub-dimensions of the scale are examined, it is revealed that the probability of not
being additive is p>0.05, that is, all sub-dimensions of the scale are additive (Ozdamar, 2016).
To determine if the item means varied from one another in this study, Hotelling's T2 test was
performed (Kartal & Bardakg1, 2018). According to the results, there are differences between
the means for scale items, item difficulty degrees are not all equal, participant responses to
items are not all identical, and all scale items are significant. The scale's subscale is said to fall
short of measuring the intended feature if the floor and ceiling percentages are higher than 15%
(Terwee et al., 2007). The results of the present study demonstrated that the scale was a
trustworthy measurement instrument and that the floor and ceiling effects were less than 15%.

Testing test-retest reliability in this study was not possible due to time constraints. The
psychometric qualities of the scale are very strongly supported by the available data. To
measure impulsivity in the context of this study, a validated and reliable instrument was
developed. Furthermore, it can be applied to further research on this topic because there is no
available scale like this scale in the literature.

In child and adolescent psychiatry, a scale that simply measures impulsivity and is completed
by the family is not included in clinical practice in our nation. This study is the first in this field.
Recognition of impulsivity, which underlies or coexists with many neurological and
psychological diseases, is of great importance in terms of treatment, clinical follow-up, nursing
care, and psychoeducation planning. This scale can be used to monitor pharmaceutical and
cognitive-behavioral therapy in impulsivity. In the treatment strategy, the disease caused by
impulsivity can be treated or impulsive behavior can be the focus of treatment. This newly
created scale may help identify impulsivity and plan interventions on this issue.

4.1. Suitability for Clinical Application

We developed and validated the Children's Impulsivity Scale (IS-C) and identified the
following three domains: non-planning impulsivity, motor impulsivity, and attention-related
impulsivity. The impulsivity scale can be a valuable tool in understanding the effects of
impulsivity on social functioning, academic performance, general attitudes, and behaviors in
children. The effect of impulsivity on obesity, accident risks, behavioral problems, anger
control difficulties, risky behaviors, fighting, peer bullying, screen addiction, substance
addiction, etc. can be examined. In addition, the relationship of impulsivity with difficulties or
problems in family processes can be investigated. The Turkish version of the scale and its
evaluation are shown in the Appendix.
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APPENDIX

6.1. The Evaluation of the Scores

The scale has three sub-dimensions, eighteen items, and a 4-point Likert style of design. On the
scale, the answers to questions numbered Q1, Q2, Q10, Q19, Q22 and Q23 are scored reverse.
In the 1S-C, the scores that can be obtained from the "Motor Impulsivity” dimension can vary
from 8 to 28, those that can be obtained from the "Non-planning Impulsivity" dimension from
6 to 24, and those that can be obtained from the "Attention-related Impulsivity™ dimension from
5to 20 (Table 7). The subscale scores served as the foundation for evaluating the ISC's results.
The scale does not provide a total score. An elevated score on the scale denotes a heightened
degree of impulsivity. The scale can be filled in by an adult (mother or father) who is familiar
with the child.

6.2. Child Impulsivity Scale - Turkish Version
COCUK DURTUSELLIK OLCEGI

ACIKLAMA: Bu test baz1 durumlarda ¢gocugunuzun nasil diisiindiigiinii ve davrandigini 6lgen
bir testtir. Liitfen her climleyi dikkatlice okuyunuz ve bu sayfanin sagindaki 4 secenekten
¢ocugunuz i¢in en uygun se¢enege (X) isareti koyunuz. Her climle i¢in uzun siire diisiinmeyiniz.
Miimkiin oldugu kadar ¢abuk ve samimi cevaplar veriniz. Kararsiz kaldiginiz durumlarda ilk
akliniza gelen dogrultuda hareket ediniz.

CUMLELER: Nadiren/ | Bazen | Siklikla | Her
Hicbir zaman
zaman

1. Davraniglarii kontrol edebilir. () () () ()

2. Oyun ve etkinliklerde sirasini bekler () () () ()

3. Sabirsizdir

5. Verdigi sozleri tutamaz () () () ()
6. Sorulan sorunun tamamini okumadan veya

dinlemeden cevaplar () ()| C) ()
8. Tehlikeleri hesaplayamaz () () () ()
10. Istemedigi bir durum yasadiginda tahammiil

edebilir () )y ) [ C)
12. Aklina ne gelirse yapmak ister () () () ()

13. Sirayla yapilan iglerde sirasini bekleyemez

14. Tez canlidir

15. Istedigi bir seyi elde edene kadar 1srar eder () () () ()

16. i¢ginde bulundugu durum ya da karsilastig1 olayla
orantisiz bigimde 6fke patlamasi yasar () () () ()
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18. Herhangi bir istegi karsisinda engellendiginde

hemen sinirlenir () c)y ) | C)
19. Sinifta veya sinema, tiyatro gibi ortamlarda

sakince oturabilir. () c)y ) | C)
22. Sakindir () () () ()
23. Davraniglariin sonunu diisiinerek hareket eder () () () ()
24. Baskalarinin soziinii keser () () () ()

25. Daha sonra biyuk bir ddil alacak olsa da o an
kiictk 6diilden vazgecemez () ()| C) ()

Referanslara eklemek kosulu ile 6lgek izinsiz kullanilabilir.
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