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Background and Purpose: The primary goal of preschool education is facilitating learning the basic
concepts such as reading, writing, and math. Prerequisite skills such as neuropsychological ones are
required for learning these concepts. This study aimed at constructing and evaluating psychometric
properties of neuropsychological skills questionnaire (teacher form) for preschool children.
Method: In the qualitative section, we used the thematic analysis method. The statistical population
included all books, theories, and Persian and English articles related to neuropsychological skills.
The sample was selected using the purposeful sampling method and considered sufficient as
theoretical saturation was achieved. A descriptive- survey research design was used in the
quantitative section. The statistical population consisted of all preschool children in Isfahan in the
academic year of 2020-2021. According to Cochran’s formula, 374 preschool children were
determined as the research sample. Due to the Coronavirus - 2019 restrictions, this study used an
online questionnaire, and 410 preschool teachers selected by the two-stage cluster sampling
completed the questionnaire. Exploratory factor analysis method with the main components’ analysis
and the varimax rotation and confirmatory factor analysis for the goodness of the model fit were used
to investigate the construct validity.

Results: The results confirmed the face and content validity, discriminant validity, construct validity,
and the right norm of the researcher-made questionnaire. The reliability of the questionnaire,
estimated by Cronbach’s alpha, was 0.921; its split-half reliability coefficient was .84, and its clinical
cut-off point was 2.86. Regarding eigenvalues greater than one, eighteen factors in the first order and
five factors in the second order were extracted using exploratory factor analysis, which respectively
explained 83.58 and 85.59 percent of the total variance of the scale. Confirmatory factor analysis
revealed that factor loadings of all items were higher than 0.4 and significant (p<0.01).

Conclusion: In general, it can be concluded that the researcher-made questionnaire has good validity,
reliability, and norm; therefore, it can be used as a valid instrument for assessing the
neuropsychological skills of preschool children.
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Introduction
In the preschool period, children are trained in basic and
elementary skills and get prepared for the following academic
years, rather than receiving formal education (1). One of the
aims of preschool education is to make it easier for children to
learn basic concepts such as reading, writing, and math.
Learning these concepts requires prerequisite skills, including
multiple neuropsychological skills (2). Neuropsychological
skills cover a wide range of skills, such as attention, sensory-
motor function, language function, memory and learning,
executive functions, and cognitive processing (4). Esbjorn et al.
(8) confirmed that language, attention, memory, and perception
skills were closely related to the development of cognitive
abilities. Therefore, experts became interested in this construct
and used various instruments to identify and improve
neuropsychological skills from childhood to later years.
Shahaeian et al. (10) conducted a study on standardization,
factor analysis, and reliability of Connors Scales, Short Form
for 6-to-11-year-old children. Based on the parents’ evaluation,
there was no significant difference between the total scores of
girls and boys, and its reliability coefficient ranged between
0.73 and 0.87. Abedi et al. (13) conducted a study on
standardization, reliability, and validity of the Neuropsychological
NEPSY test for children aged 3-4. Executive/attention functions,
language, sensory-motor functions, visual-spatial processing,
memory, and learning were five factors that were confirmed in
factor analysis, and the reliability coefficient of the test ranged
between 0.64 and 0.85. Emphasizing the importance of
preschool development and education, Baptista et al. (17) and
Kirk, Gallagher, and Coleman (9) acknowledged that the
possibility of early detection of future learning difficulties in
early childhood would help to develop timely intervention
programs. In this regard, the theoretical foundations of the
researcher-made questionnaire derived from Luria’s theory
(18) emphasize this important point. The significance of the
present study is to design an instrument based solely on the
neuropsychological skills of preschool children that match the
indigenous culture and the educational system of the
community and covers all neuropsychological skills.
Therefore, the present study aimed to construct and evaluate the
psychometric properties of the Neuropsychological Skills
Questionnaire (Teacher Form) for preschool children in
Isfahan (Iran).

Method

This research used an exploratory mixed method design. In the
qualitative part, the thematic analysis method (22) was used,;
the statistical population included all books, articles, and
theories related to neuropsychological skills published from
1970 to 2021. The sample was selected using the purposeful
sampling method and considered sufficient as theoretical
saturation was achieved. In the quantitative part, using a
descriptive survey method, the statistical population included
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all preschool children aged 5-7 years in Isfahan in the academic
year of 2020-2021; from which a sample of 374 children was
selected. Based on the Klain method (24), the sample sizes for
exploratory and confirmatory factor analyses were 200 and
460, respectively. However, due to the Coronavirus — 2019
restrictions, following permission issued by the Isfahan
Education Department for virtual education, the questionnaire
was designed online, and its link was provided to six
educational districts. Then, districts 1, 3, and 4 were randomly
selected based on a two-stage cluster sampling method. From
each district, 20 preschools (10 girls’ preschools and 10 boys’
preschools) were randomly selected, and with the cooperation
of the management and teachers of the selected preschools, the
links of 410 completed questionnaires were given to the
researcher.

Neuropsychological skills teacher - form questionnaire in
preschool children (researcher-made):

This questionnaire includes five main factors (executive
functions, processing speed, motor-sensory, motor-perceptual,
and language) and 18 components with a total of 65 items. The
responses are rated on a 4-point Likert scale “l1=Never”,
“2=Sometimes”, “3=0ften”, and “4=Always.” The sum of the
children’s score in 18 components determines their total (final)
score in the Neuropsychological Skills Questionnaire. In the
present study, the reliability of the questionnaire was 0.92, and
the split-half coefficient was 0.84. In evaluating the diagnostic
validity of this questionnaire, the sensitivity coefficient,
specificity, and clinical cut-off point were 97.6, 97.6, and 2.86,
respectively. For the construct validity, considering eigenvalues
greater than 1, eighteen factors in the first order and five factors in
the second order were extracted using exploratory factor
analysis, respectively showing 83.58 and 85.59 percent of the
total variance of the scale. Confirmatory factor analysis shows
that load factors in all questions were higher than 0.4 and
significant as well. The collected data were analyzed by
SPSS22 and AMOS23 using descriptive and inferential
statistics.

Results

First, in the qualitative section, classification tables and
thematic network were drawn using Stirling thematic analysis
(22), and data coding resulted in five main themes, 18
organizing themes, and 123 basic themes, which were
identified after data collection from different sources. The main
extracted codes comprise the five main categories of
neuropsychological skills, including executive functions,
processing speed, sensory-motor, perceptual-motor, and verbal
language. The items were designed based on the approved
pattern of themes. Ten experts evaluated the face and content
validities of the questionnaire. Content validity ratio, content
validity index, and item impact scores were checked to
investigate content and face validities. At first, 13 items, then
parallel items were removed, and finally, the 65-item
questionnaire was administered to a sample of 200 children.
The Cronbach’s alpha and split-half coefficients of the
questionnaire were 0.92 and 0.83, respectively, which were
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acceptable. The correlation between each questionnaire item
and the total score was significant at the level of 0.001.
Therefore, there was no need to delete any items To perform
the exploratory factor analysis, the value of Bartlett’s test for
Sphericity was 28520.927, which showed a significant
relationship between the items and the coefficient of Kaiser-
Meyer-Olkin was 0.979 and indicated the adequacy of the
sample size. In exploratory factor analysis using the principal
components method and Varimax rotation or orthogonal
rotation, eighteen factors appeared in the first, and five factors
appeared in the second order with eigenvalues greater than one,
which explained 83.58% and 85.59% of the total variance of
the scale, respectively. In confirmatory factor analysis, the final
questionnaire was administered to 410 samples. The relative
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chi-square index was 3.009 and indicated an acceptable fit of
the models. Factor loadings of confirmatory factor analysis
were higher than 0.5 and significant (p <0.001). Wilks’ Lambda
and Chi-square values were 0.278 and 521.014, respectively,
which was significant at the level of 0.001 and indicated a good
discriminant power to explain the differentiation of children
with high and low neuropsychological skills. In ROC curve
analysis, 2.86 was assigned as the cut-off point of the
questionnaire; sensitivity was 0.996, and the error value was
0.044. Independent samples t-test did not show a significant
difference between the mean skills scores of preschool girls and
boys (p> 0.05). Cronbach’s alpha and split-half coefficients of
all components were higher than 0.7, which were acceptable.

Table 1: Descriptive statistics, Cronbach’s alpha, split-half coefficients, and composite reliability of research variables

Variables M SD

Cronbach’s alpha

split-half coefficient composite reliability

a>0.7 a >0.05 a >0.7

Executive functions 297 0.59 0.946 0.924 0.957

Processing speed 2.89 0.69 0.911 0.835 0.957

Sensory- motor 3.11 0.68 0.934 0.907 0.956

Motor- perceptual 3.04 0.54 0.929 0.932 0.914

Language and speech 3.05 0.59 0.931 0.889 0.922
Conclusion issues. Therefore, the researchers attempted to design a valid

The research instrument is based on theoretical foundations of
neuropsychological skills, consistent with the traditional
method of Luria (18), and has face and content validities, as
judged by experts. In the exploratory factor analysis, the factor
loadings of the items in each factor were higher than 0.4. In the
confirmatory factor analysis, the model’s fit was acceptable and
desirable. The total test reliability was 0.92, estimated by
Cronbach’s alpha, and 0.84, estimated by the split-half method,
which was acceptable and indicated the accuracy and
sensitivity of the test in measuring the components. The results
of the clinical cut-off point also indicated that the discriminant
feature of the instrument was valid and properly distinguished
individuals with deficits in neuropsychological skills and
individuals without deficits. The results also showed that this
questionnaire has a good norm, but the comparison of girls’ and
boys’ scores by the independent samples t-test showed no
significant difference between the mean scores of both groups.

The difference between the researcher-made questionnaire
and other tests such as Connors (10) and Nepsy (13) is that
these tests are designed for children aged 5-12 and focus more
on learning disabilities, cognitive abilities, and one aspect of
skills. In contrast, the researcher-made questionnaire is only for
preschool children, assesses various dimensions of skills, and
emphasizes the valuable role of teachers in the early diagnosis
process. However, Baptista et al. (17) and Kirk, Gallagher, and
Coleman (9) showed that early interventions could have long-
term benefits for children’s school performance, minimize
academic problems, and help prevent social and mental health

and reliable instrument appropriate to the country’s educational
system and culture and be used as a screening and diagnostic
instrument in specialized clinics, education organizations,
preschool centers, etc. One of the limitations of the present
study was the lack of concurrent validity of the questionnaire
due to the absence of teachers and students caused by the online
training of preschool centers. It is suggested that the researcher-
made questionnaire be completed and reviewed in the presence
of new students and teachers in preschool centers.
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13. Speed of decision
14. Sensory motor

15. Visual and hearing
16. Perceptual Motor
17. Fine motor

18. Gross motor

19. Spatial perception
20.Verbal Linguistic
21. Phonology

22. Verbal fluency

23. Understand the command
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. Executive functions

. Extend of attention

. Working memory

. Cognitive flexibility

. Organize

. Time management

. Decision making

9. Self control and response inhibition
10. Excitement regulation
11. Processing Speed
12.Visual matching
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1. Woodcock — johnson scales
2. Wechsler memory scales
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1. Root mean squared error of approximation (RMSEA)
2. Chi-square/degree-of-freedom ratio( (CMIN/DF)

3. Holter
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4. Diagnostic validity
5. Discriminant analysis
6. Roc curve
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1. Composite reliability (CR)
2. Average variance extracted (AVE)
3. Fornell and Larcker
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