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Abstract
Background: The current study aimed to develop a tool to assess the performance skills of Iranian
children aged 5 to 7 years in order to evaluate their school competency based on the occupational
therapy practice framework and to determine its validity.
Materials and Methods: Performance skills are the cornerstone of the tool. The eight-step design
process of Devellis was used to develop the tool. To analyze the content validity, the content validity
index, and the content validity ratio were used. Following administration of the tool in 100 children (5
to 7 years) in the pilot study, the items were analyzed. After applying the tool to 400 children aged 5
to 7 years, the construct validity of the tool was determined with confirmatory and exploratory factor
analysis and differential, convergent, and divergent validity.
Results: The primary item pool included 212 items which was reduced to 112 items after
administrating content validity and item analysis. Based on exploratory factor analyses, KaiserMeyer-Olkin (KMO) index was (0.890), and five factors indicating 55.02% of the total variance were
obtained. The confirmatory factor analysis confirmed the results. The discriminant validity between
the age groups was statistically significant (P < 0.001); r ranged from 0.447 to 0.867 for convergent
validity and 0.073 to 0.597 for divergent validity.
Conclusion: The results indicated the excellent validity of the SICPSBS to assess the performance
skills of 5 to7 year-old Iranian children in terms of school competency. The test evaluates all sensoryperceptual, motor-praxis, visual-perception, cognitive, social interaction, and process domains for
each child.
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1- INTRODUCTION
Getting ready for school is considered
to be a level of competency in school-age
children that is necessary for their further
achievements (1, 2). Snow (2006)
indicated that family, teachers, and
children need a system to efficiently
evaluate the competence of children for
school entry (2). The school competency
assessment tools can be classified as 1) the
tests evaluating children in terms of set
expectations for development at a
particular age such as the Gesell Readiness
Scale (3), and 2) the tests assessing
academic knowledge such as the
Metropolitan Readiness Test (4). Other
available tests are a combination of the
two mentioned types of tests, such as the
Miller Assessment for Preschoolers (5).
These tests have some disadvantages: they
are poor predictors of academic
achievements in future; no strong
psychometric properties have been
reported for them to support making
decisions based on their results, and in the
best situation, they can only identify half
of unprepared cases accurately (6,7). In
addition, most of these assessment tools
rely on academic evaluations or cognitive
abilities. Socioemotional development and
behavioral evaluation of these tools are
mostly observational, interview-oriented,
and cannot be included in scoring systems
of the tests (8). Based on the Vygotsky
theory, learning leads to development; in
other words, the experiences that the child
gains through interactions with others and
the environment, leads to development (7).
Each child has a complicated pattern of
physical, emotional, cognitive, verbal,
behavioral, and motivational strengths and
weaknesses, and it is not possible to
categorize the child into one of the two
classes of competent or incompetent for
school based on this complicated profile.
Different factors such as early childhood
environment
(including
cultural,
economic, and social situation), peers,
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school, family, and neighbors affect
children (9-12). Therefore, to assess
children's school competency, a proper
tool based on the cultural and social
conditions of the community should be
developed. On the other hand, a
comprehensive viewpoint is required to
develop such tools. There are several
factors involved in the occupation of
education according to Occupational
Therapy Practice Framework (OTPF),
which only one factor, performance skills,
is child-based. Evaluation of performance
skill components (such as motor-praxis,
sensory-perceptual,
emotional-social,
cognition-metacognition,
and
communication skills) can reveal strengths
and weaknesses of the child at school entry
(13). In Iran, every year around 1 million
students start their first grade. Before
entering the school, children are assessed
in different domains such as visual and
auditory
screening
tests,
motor
development-physical wellbeing, mentalemotional health, social competence,
verbal skills, general information, and
cognitive skills; however, none of these is
performed using standard assessment tools
(14). The current study aimed to develop a
tool to assess performance skills in
children aged 5 to 7 years in order to
evaluate their school competence and
determine their weaknesses to make
parents aware of their children’s status and
take timely measures to empower the child
before entering the school. The study also
aimed to evaluate the validity of the
developed instrument.
2- MATERIALS AND METHODS
The eight-step design process of
Devellis (15) was used in the current study
to develop the tool in 3 phases: first phase
included steps 1 to 4, and the initial
questionnaire was formed in this phase.
The second phase comprised of step 5 and
the content validity of the initial
questionnaire was assessed in this phase.
The third phase included steps 6 to 8 when
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the initial questionnaire items were
analyzed and the final questionnaire was
developed; and then its construct validity
was assessed.
2-1. First phase
The initial questionnaire developed in this
phase based on steps 1 to 4.
First step: The main concept of the tool—
performance skills—and its domain were
introduced and determined based on the
occupational therapy practice framework
2nd edition (13). This domain contains
sensory-perceptual,
motor-praxis,
cognitive, emotional regulation, and
communication skills.
Second step: To form an items pool, the
deductive method using books, lectures,
previous tests, and tools in each domain
was used. Tools employed for sensoryperceptual skills included a Sensory
Profile, a Newsha Developmental Scale,
Test of Visual Perceptual Skills, and
Beery-Buktenica Developmental Tests of
Visual-Motor Integration. The tools used
for the motor-praxis domain were
Bruininks-Oseretsky Test of Motor
Proficiency, Test of Gross Motor
Development, the Denver Developmental
Screening Test, the Lincoln-Oseretsky
Motor Development Scale, the McCarthy
Scales of Children's Abilities, and the
Motor Assessment Battery for Children.
Two tests of Sensory Profile and the
Behavior Rating Inventory of Executive
Function were used for the cognitive and
emotional regulation domains and the
sensory profile was used to evaluate
communication skills.
Third step: This step, carried out alongside
the second step, determined the format for
measurement of the extracted items.
Different domains were scored in different
forms. Three different scoring models
were
applied
to
the
developed
questionnaire: 1) The 5-option Likert scale
including always (scored 4), often (scored
3), sometimes (scored 2), rarely (scored 1),
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and never (scored 0). Items 2 -7,
associated with communication skills,
were scored in reverse order. 2) The 3option Likert scale including completely
can do (scored 2), to some extent can do
(scored 1), and cannot do at all (scored 0).
3) In Yes-No (can do-cannot do)
questions, yes (can) was scored 1 and no
(cannot do) was scored 0.
Fourth step: The items pool was reviewed
by the research team in order to decrease
the number of items through integration or
exclusion of similar or repeated items, and
accordingly the initial questionnaire was
developed.
2-2. Second phase
This phase included step 5 to determine
the content and face validity of the initial
questionnaire.
A) To determine content validity: This
was conducted both qualitatively and
quantitatively. The qualitative method was
carried out in parallel with the quantitative
method and 12 occupational therapists
with at least 4 years related experience
were asked to comment on the
appropriateness, clarity, and simplicity of
the items. To quantitatively determine the
content validity of the questionnaire, the
content validity ratio (CVR) was used to
determine whether each item was essential,
and the content validity index (CVI) was
used to determine the relevance of each
item to the subscale being used.
To determine the essential items, the
Lawshe formula was used to determine
CVR. For this purpose, the expert panel
was asked to evaluate each item (Essential
= 3; useful, but not essential = 2, and not
essential = 1). Then, the CVR was
calculated using the Lawshe formula
(Formula.1). Based on the Lawshe table
(Table.1), items with a CVR < 0.56 were
excluded from the questionnaire (16).
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Formula.1: Where, N = the total number
of specialists, ne= the number of specialists
judging an item ‘essential’ (16).
Relevance of each item: After exclusion of
items based on their CVR score, the
monitored questionnaire was given to the
panel in order to determine the CVI. For
this purpose, 2 types of CVI were
determined for the questionnaire: 1) the
individual-content validity index (I-CVI),
and 2) the scale content validity index (SCVI).
1) I-CVI calculation: For this purpose,
the panel of experts was asked to
determine the relevance of each item based
on a 4-option Likert scale as not relevant =
1; needs revision = 2; quite relevant, but
needs some revision = 3; and completely
relevant = 4. The number of experts who
scored 3 or 4 on each item was divided by
the total number of experts to obtain the ICVI (11-13, 15). Also, to decide on these
items, based on CVI measures, the
modified Kappa coefficient (Formula.2)
was used. This coefficient is an indicator
of appraiser agreement on the relevance of
each item. Based on the guidelines
provided by Cicchetti and Sparrow (1981)
and Fleis (1981), Kappa measures 0.40 to
0.59 are considered weak, 0.60 to 0.74
good, and ≥ 0.74 excellent (16). In the
current study, a Kappa coefficient >0.74
was considered as the cut off criterion for
endorsement.

Where, N= number of experts, A= number
agreeing on good relevance, Pc= the
Probability of chance agreement

Formula.2: The method of calculating modified
Kappa.

2) S-CVI
calculation:
The
SCVI/average (S-CVI/Ave) was calculated
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in the current study. For this purpose, the
total I-CVI measure was divided by the
total number of items. Measures ≥ 0.90 the
questionnaire has excellent content validity
(17).
B) To determine face validity: Since it was
anticipated that access to parents at the
time of sampling would be limited,
following content validity 2 forms of the
questionnaire were developed for parents
and the examiner; accordingly, 18 items in
sensory-perceptual, 18 items in cognitive,
and all 10 items in emotional regulation
and all 7 items in communication skills
were included on the parents' form in order
to allow them to quickly score their child
based on their observations. Some items in
the sensory-perceptual, motor-praxis, and
cognitive skills were included in the
examiner form, since scoring was based on
the child’s answer or action. Then, the 2
forms of the questionnaire were evaluated
for their face validity. The face validity of
the
parents'
form
was
assessed
qualitatively based on a face-to-face
interview. For this purpose, the
questionnaire was given to 10 parents who
were able to read and write. They were
asked to comment on the clarity,
simplicity, and lack of ambiguity of the
items and modify the ones with ambiguity
and complications.
To determine the face validity of the
examiner form, 10 occupational therapists
were asked to score the items based on
their simplicity and clarity; accordingly, to
score simplicity, the following scoring
model was used: that is not simple or it is
complex = 1; needs revision = 2; it is
simple, but needs revision = 3; and it is
totally simple = 4. To score clarity, the
following was used: that is unclear and
ambiguous = 1; needs revision = 2; it is
clear, but needs some revision = 3; and it
is totally clear = 4. Then, their consensus
on the simplicity and clarity of the items
was measured and their suggestions were
applied.
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Table-1: Lawshe’s table (Minimum Values of the Content Validity Ratio, the One Tailed Test,
P=0.05)
Number of

Specialist
Min

5

6

7

8

9

10

11

12

13

14

15

20

25

30

35

40

0.99

0.99

0.99

0.75

0.78

0.62

0.59

0.56

0.54

0.51

0.49

0.42

0.37

0.33

0.31

0.29

CVR

Min: Minimum.

2-3. Third phase
This phase included steps 6 to 8.
Administration of the questionnaire to
children 5 to7 years old, item analysis, and
determining the construct validity of the
questionnaire were carried out in this
phase.
Sixth step: The questionnaire was
administered in a pilot study to 100
children aged 5 to 7 years. For this
purpose, an approval code was obtained
from the Ethics Committee of Iran
University of Medical Sciences, Tehran,
Iran, and permission to visit preschool
centers was provided by the Department of
Education in Tehran. The inclusion criteria
were lack of neurological disorders or
orthopedics diseases (based on preschool
medical records), lack of psychosocial
complications based on the Child
Symptom Inventory-IV (CSI-IV) (18), and
the Ages and Stages Questionnaire (ASQ)
(19), and good command of the Farsi
language. After obtaining the signed
written informed consent from the parents,
the children were enrolled in the study.
The subjects were free to withdraw from
the study at any stage. Sampling was
conducted in preschool centers in Tehran,
Iran. Preschool centers were randomly
selected from the Center, North, South,
East, and West regions of the city. Both
the parents and examiner questionnaires
were administered in each center. The
collected data was used for item analysis
(Seventh step).
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Seventh step: Item analysis was conducted
in this step. For this purpose, the items
were evaluated based on difficulty,
discrimination coefficient, and scale
correlation. Data obtained from the pilot
study were analyzed in this step.
Item difficulty: This is used to determine
the level of difficulty for each item. To
measure the difficulty coefficient, for the
25 subjects who obtained the highest score
on a certain item as well as the 25 who
obtained the lowest score on the same item
were determined. Then, the number of
subjects in each group that answered the
item correctly was determined and
accordingly, the total number of correctly
answered subjects in both groups was
divided into the total number of subjects in
the 2 groups. The item was included if the
measure ranged from 0.3 to 0.7 (20).
Item discrimination: This was used to
determine the ability of each question to
discriminate the weak subjects (the
questionnaire responders) from the strong
ones. To determine the discrimination
coefficient, the total number of correct
answers in both weak and strong groups
were measured and divided by the total
number of subjects in the group. The item
was included if the measure was > 0.5
(indicating that the item could discriminate
the weak subjects from the strong ones)
(20).
Item scale correlation: This coefficient
was obtained by calculating the correlation
coefficient between each item and the total
score. The item was included if the
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coefficient was > 0.3 (21). If an item met 2
out of 3 of the aforementioned criteria, it
was included in the questionnaire;
otherwise, it was excluded. The final
instrument developed was accordingly
named the "School Interim Competency of
Performance
Skill
Battery
Scale
(SICPSBS)" (Index.1) (please see the
index.1 at the end of paper).

the total score of the test in children aged 5
to 7 years in 6-month intervals. For this
purpose, one-way analysis of variance
(ANOVA) was used. Then, a Tuckey post
hoc test was used to compare the
difference between age group.

Eighth step: The construct validity of the
SICPSBS was determined in this step. For
this purpose, exploratory and confirmatory
factor analysis and convergent, divergent,
and discriminated validity were used. In
this regard, SICPSBS was administered to
400 children within the age range of 5 to 7
years. After obtaining permission from the
Department of Education in Tehran via an
introduction letter from the Research Vice
Chancellor of Iran University of Medical
Sciences, cluster sampling was conducted
in five geographical regions of the city
(Center, North, South, West, and East).
The inclusion criteria of the children were
the same as mentioned earlier in the sixth
step. Informed consent was also obtained
from the parents and ethical considerations
were also observed, as performed
previously in the sixth step. Then, the data
were analyzed with SPSS software version
18.0 using exploratory factor analysis via
principal component analysis by the
varimax rotation method.

Domains
and
items
on
the
questionnaire were developed. For
sensory-perceptual skills, motor-praxis
skills,
cognitive
skills,
emotional
regulation skills, and communication
skills, 237 items, 100 items, 66 items, 31
items, and 15 items were extracted,
respectively. Then, the items in each
domain were evaluated by the researchers;
any repeated or similar items were
integrated or excluded. Some items were
replaced based on consensus, some others
were combined, and finally a 253-item
questionnaire was developed and entered
the next phase (Table.2).

The confirmatory factor analysis was also
carried out with LISREL version 8.8.
Convergent and divergent validity were
determined using a Pearson’s correlation
test; the correlation of each domain with
the total score was considered as
convergent validity, and the correlation of
each domain with other domains was
considered as divergent validity. If the
Pearson coefficient was > 0.4 or < 0.7 in
convergent and divergent validity, the
convergent and divergent validity of the
instrument is considered to be good (10).
The discriminant validity was determined
using the known group method to evaluate
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3- RESULTS
3-1. First phase

3-2. Second phase
A) Results of the content validity
analysis: After identifying essential items
using CVR and removing those scoring <
0.56, there were sensory-perceptional
skills with 39 items, motor-praxis skills
with 21 items, cognitive skills with 15
items, emotional regulatory with 11 items,
and communication skills with 6 items.
After determining CVI in terms of
relevance, none of the items scored < 0.74
and accordingly, no item was removed; but
one of the items in emotional regulation
skills was transferred to communication
skills. S-CVI/Ave was also determined for
the questionnaire (0.965). Finally, 166
items were maintained in the questionnaire
(Table.2).
The
questionnaire
was
developed into 2 forms, one for the parents
and one for the examiner.
B) Results of face validity analysis: In the
quantitative face validity analysis, all items
scored > 0.79; hence, no item was
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removed. In the qualitative face validity
analysis, after a face-to-face interview with
the examiners (occupational therapists)

and the test parents, some of the questions
were reviewed and revised due to
ambiguity or lack of simplicity.

Table-2: Number of Items in the process of Scale development
First phase

Second phase
Number

Dimensions

Subscales

Second
step

Forth
step

Oral processing
11
Auditory processing
5
Visual processing
4
Vestibular processing
10
Tactile processing
18
Behavioral outcomes of sensory
Sensory10
processing
Perceptual
Skills
Perception of motion direction
10
Perception of motion position
10
Auditory perception
4
Visual perception
112
Visual-motor integration
18
Total
212
Gross motor
55
Motor- Praxis
Fine motor
35
Skills
Total
90
Inhibition
17
Shifting
13
Working memory
11
Planning/organization
25
Cognitive
Skills
Initiation
10
Memory of numbers
10
General knowledge
10
Total
96
Emotion-behavioral responses
26
EmotionalRegulation
Monitoring
11
Skills
Total
37
Communication Skills
14
Total
412
CVR: Coefficient of Variation Ratio; CVI: Content validity index.

4
8
2
5
10

of deleted
items in
CVR
1
5
0
3
4

Number
of items
in CVI
3
3
2
2
6

4

1

3

3
3
3
70
18
130
33
15
48
9
6
5
6
4
4
8
42
16
5
21
12
253

1
0
1
25
2
43
13
2
15
3
4
0
3
1
2
0
13
8
2
10
6
87

2
3
2
45
16
87
20
13
33
6
2
5
3
3
2
8
29
8
3
11
6
166

Table-3: Demographic properties of participants in a pilot phase
Age
groups
(month)
60-65

Male
Mean ± Standard deviation

Female
Mean ± Standard deviation

62.75±1.71(12)

63±1.75 (12)

24

66-71

68.53±1.66 (13)

68±1.58 (13)

26

72-77

75.46±1.05 (13)

75.53±1.89 (13)

26

78-83

81.00±1.80 (12)

80.75±1.54 (12)

24

Total

71.94±7.03(50)

71.82±6.98 (50)

100
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Total number of
participants
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3-3. Third phase
First the initial questionnaire containing
166 items was assessed in a pilot study on
100 children aged 5 to 7 years.
Demographic characteristics of the
subjects are shown in Table.3. Then, the
item analysis was carried out. Results of
the analyses (discrimination coefficient,
difficulty coefficient, and item scale
correlation) are shown in Table.4.
Items that met at least 2 out of 3 of the
mentioned criteria were maintained.
Accordingly, 28 items from the sensoryperceptual skills, 15 items from motorpraxis skills, 8 items from cognitive skills,
and 1 item from communication skills
were excluded. However, no item was
removed from emotional regulation skills.
To determine the validity of SICPSBS, the
questionnaire was administered to 400
children aged 5–7 years. Demographic
characteristics of the participants are
shown in Table.5.
A) Results of exploratory factor analysis
using principal component analysis with
rotated varimax:
Based on the results of the Kaiser-MeyerOlkin Measure of sampling adequacy
(KMO) (0.890), and the Bartlett test for
sphericity (df: 351, P < 0.001), the sample
size was adequate. We used eigenvalues
greater than 1 to determine the number of
factors (22). The results indicated that the
variables of the developed instrument were
categorized into 5 factors in which the
first, second, third, fourth, and fifth factors
constituted 20.82%, 15.48%, 6.38%,
6.37%, and 5.93% of the total variance,
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respectively. In addition, all factors of the
instrument could only express 55.02% of
the construct attributed to performance
skills. Results of the rotated component
matrix are shown in Table.6. According to
the results, the Emotion-behavioral
response as a 25th subscale (Table.6) was
related to more than one factor. Therefore,
the cross loading for this subscale was
calculated by the differences in magnitude
of its loadings. It was under 0.2.
A) Results of confirmatory factor
analysis: The subscales of the instrument
and the factors achieved in the exploratory
factor analysis were entered into the
analytical model as observed variables and
latent variables, respectively. The results
confirmed the exploratory factor analysis
(Figure.1). Fitness tests were also
performed (Table.7).
B) Results of discriminant validity: The
results of one-way ANOVA showed
significant differences among the age
groups (F=7.494, P < 001). The Tuckey
post hoc test showed that the total score of
the age group 78 to 83 months was
significantly higher than that of other age
groups, but no significant difference was
observed among the other 3 groups
(Table.8).
C) Results of convergent and divergent
validity: The correlation of each domain
score with the total score of the test was
also assessed. For the convergent validity,
r ranged from 0.447 to 0.867. On the other
hand, r for divergent validity ranged from
0.073 to 0.597.
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Table-4: The result of item analysis

Dimensions

Subscales

Number
of items
in the
primary
battery

Item
difficulty
(Min-Max)

Item
discrimination
(Min-Max)

Item scale
correlation
(Min-Max)

Number of
remained
items

3
3
2
2
6
3

0.60-0.94
0.54-0.80
0.74-0.90
0.68-0.92
0.82-0.94
0.60-0.88

0.12-0.80
0.40-0.92
0.20-0.52
0.16-0.64
0.12- 0.36
0.24-0.80

0.38-0.79
0.74-0.81
0.70-0.82
0.71-0.89
0.45-0.72
0.36-0.84

2
2
1
1
0
1

2
3
2
45
16
87
21
12
33
6
2
5
2
2
2
10
29
7
3
10
7
166

0.80-0.84
0.54-0.66
0.54-0.90
0.28-0.90
0.04-1.00
--0.04-0.94
0.34-0.98
-----0.58-0.80
0.70-0.74
0.60-0.88
0.54-0.76
0.64-0.84
0.30-0.46
0.30-1.00
---0.54-0.78
0.58-0.72
---0.56-0.84

0.32-0.40
0.68-0.92
0.20-0.92
0.08-1.00
0.00-0.92
----0.00-0.76
0.04-0.68
---0.40-0.80
0.52-0.60
0.24-0.88
0.48-0.92
0.58-0.68
0.40-0.92
0.00-0.92
---0.44-0.92
0.56-0.84
---0.32- 0.80
------------

0.54- 0.56
0.60-0.75
0.47-0.88
0.26-0.75
0.04-0.77
-----0.04-0.63
0.09-0.65
----0.68-0.80
0.86-0.90
0.64-0.83
0.76-0.86
0.85-0.86
0.82-0.91
0.00-0.74
---0.64-0.82
0.83-0.87
---0.35-0.75

0
3
1
38
8
57
14
4
18
5
2
3
3
2
2
4
21
7
3
10
6
112

Oral processing
Auditory processing
Visual processing
Vestibular processing
Tactile processing
Behavioral outcomes of
Sensorysensory processing
Perceptual
Skills
perception of motion direction
Perception of motion position
Auditory perception
Visual perception
Visual-motor integration
Total
Gross motor
MotorFine motor
Praxis Skills
Total
Inhibition
Shifting
Working memory
Planning/organization
Cognitive
Skills
Initiation
Memory of numbers
General knowledge
Total
Emotion-behavioral responses
EmotionalRegulation
monitoring
Skills
Total
Communication Skills
Total

Table-5: Demographic properties of participants in administration phase
Age groups
(month)
60-65

Male
Mean ± SD
63.86 ±1.47

Female
Mean± SD
63.70±1.18

66-71

68.16±1.67

68.90±1.35

100

72-77

74.62±1.93

72.46±1.19

100

78- 83

81.16 ±1.86

80.92±1.78

100

Total

Total number of participants
100

400

SD: Standard deviation.
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Table-6: Factor loading of the measurements of School Interim Competency of Performance Skill
Battery Scale (SICPSBS) in the principal component analysis and rotated using Varimax
Row

Subscales

Factor
1

Factor
2

Factor
3

Factor
4

1

Oral processing

2

Auditory processing

3

Visual processing

4

Vestibular processing

5

Behavioral outcomes of sensory processing

6

Perception of motion position

0.743

7

Auditory perception

0.739

8

Visual discrimination

0.747

9

Visual memory

0.725

10

Spatial relationship

0.645

11

Form constancy

0.713

12

Visual sequential Memory

0.705

13

Figure ground discrimination

0.687

14

Visual closure

0.772

15

Visual-Motor integration

0.486

16

Gross motor

0.620

17

Fine motor

0.696

18

Inhibition

0.825

19

Shifting

0.695

20

Working memory

0.659

21

Planning/organization

0.692

22

Initiation

0.776

23

Memory of numbers

24

General knowledge

25

Emotion-behavioral responses

26

Monitoring

0.798

27

Communication

0.391

Factor
5

0.308
0.670
0.481
0.599
0.587

0.555
0.780

0.678

Table-7: Confirmatory Factor Analysis Error and Goodness of Fit Indices for the School Interim
Competency of Performance Skill Battery Scale (SICPSBS)
Fitness criteria
χ2/ DF/P-value
SRMR
GFI
NFI
NNFI
RFI
IFI
CFI
AGFI
PNFI

Acceptable fitness
P<0.05
SRMR<0.10
GFI>0.90
NFI>0.90
NNFI>0.90
RFI>0.90
IFI>0.90
CFI>0.90
AGFI>0.80
PNFI>0.50
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Performance skills
515.82/ 314/ P=0.00
0.062
0.87
0.91
0.96
0.89
0.96
0.96
0.84
0.81
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Fig.1: Significance Levels of the Rates, Latent Variables, and Explained Observed Variables for the
Three-Dimensional Model of the SICPSBS.
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Table-8: Age difference in the total score of School Interim Competency of Performance Skill
Battery Scale (SICPSBS)
Age groups (month)

Number of participants

Mean ± SD

60-65

100

185.71±23.69

65-71

100

183.56±28.04

72-77

100

189.51±28.86

78-83

100

199.90±24.98

One-way ANOVA

F=7.494
P<0.001

SD: Standard deviation.
4- DISCUSSION
The current study was conducted to
develop an instrument to assess
performance skills of Iranian school-age
children, 5 to 7 years old, in terms of
school competency. Also, the study
determined the content and the construct
validity of the developed instrument. In the
current study, the instrument design and
the item selection were precisely
performed inferentially based on the
previous literature and tools. Domains
were selected based on the OTPF 2nd
edition which is related to performance
skills (sensory-perceptual, motor-praxis,
cognitive, emotional regulation, and
communication skills). The domains were
selected due to their effects on the
successful participation of the child in the
occupation of education (14). This
provides a competitive, strong advantage
for SICPSB compared with other
instruments developed to evaluate school
readiness in children; for example, in the
Bracken School Readiness Assessment
(BSRA), only the concepts of colors,
shapes, sizes, number/counting, and
differences are assessed, or the Miller
Assessment for Preschoolers (MAP) has
only 5 performance indices, including
foundation,
coordination,
verbal,
nonverbal, and complex task indices, while
in the Phelps Kindergarten Readiness
Scale (PKRS), the domains are verbal
processing, perceptual processing, and
auditory processing (5, 21, 24). The First
Step screening test also evaluates
cognition,
communication,
motor,
Int J Pediatr, Vol.6, N.11, Serial No.59, Nov. 2018

socioemotional, and adaptive functioning.
Of course, socioemotional and adaptive
functioning domains of the First Step were
not included in the main score of the child
and their assessment is optional and they
only are observational evaluation of the
child's behavior (25). SICPSB is more
comprehensive and evaluates all of the
domains
necessary
for
successful
performance in school and the occupation
of education. In addition, emotional
regulation and communication skills that
are descriptively evaluated in other tests
are assessed quantitatively in the current
study and were calculated in the score of
the related domain and total scores.
Moreover, all of the domains of the current
study are consistent with those of National
Education Goal Panel, which is used to
determine the strengths and weaknesses of
the child in terms of school competency
(26). Content validity is a subjective, 2stage process, and is an important stage in
the development of a tool. The content
validity of SICPSB was excellent; to
determine CVR in the current study, the
Lawshe formula, one of the strongest
methods, was used. Another method to
determine CVR was developed by Wilson
et al. (2012) and its results are consistent
with those of Lawshe (27). In the Lawshe
formula, the essential items are selected
and the inessential ones are excluded from
the items pool. Accordingly, in total 87
items were excluded from the current
study in the CVR stage based on the
experts’ comments. In the present study,
the modified Kappa statistics as well as the
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Waltz and Bausell method was used to
determine CVI (28). Polite et al. noted that
CVI is an indication of the appraisers’
agreement on the relevance of an item, and
cannot determine agreements about the
irrelevance of items (28). S-CVI-Ave was
also used in the current study. This scale
includes
information
about
the
performance of each item among the
average features, and, unlike that of SCVI/UA, its calculation is not difficult. In
total, the results of the current study
showed excellent content validity for the
developed tool, since I-CVI > 0.78 and SCVI/Ave > 0.90 (30). The results of
different tool developing studies have
indicated that using experts’ opinion is the
most common method used to exclude
inappropriate items. The results of a
systematic review by Morgado et al.
(2017) showed that only a few studies used
the comments of the target group for item
analysis (31).
In the current study, although a part of the
questionnaire was specified to parents’
responses about their children, since the
parents are not competent to select items,
only the comments of experts were used to
exclude inappropriate items. The parents’
comments on the face validity of the
questionnaire were used; based on their
comments, clear items without any
ambiguity were developed. The pilot study
was conducted to make any necessary
adjustments before the finalization of the
questionnaire. Many studies ignore this
stage, but since the ultimate goal of the
current study was to develop a tool that
can provide adequate evidence, the pilot
study was essential. After determining the
difficulty coefficient of the items, the very
simple and very difficult ones were
excluded (32). The difficulty coefficient
plays an important role in item analysis,
since practically all statistical scores of the
test are to some extent affected by it (33).
Domains
and
subscales
of
the
questionnaire
were
designed
and
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developed based on the OTPF (2nd
edition); but the results of the exploratory
factor analysis, performed using principal
component analysis, did not confirm all of
the domains of the model completely and
another classification for some subscales
was extracted. However, in total, 5
domains were selected and based on the
authors’ opinion; all of the 5 domains were
renamed. Confirmatory factor analysis
confirmed the structure of the 5 factors
developed through the exploratory factor
analysis. The first domain was called
sensory-perceptual skills and included
subscales of oral, visual, auditory, and
vestibular processing, kinesthesia/ motion
position, and auditory perception that were
allocated to this domain. Although the
factor load of auditory and vestibular
processing was higher in the other factor,
they were allocated to sensory-perceptual
skills based on the OTPF (2nd edition).
The visual motor integration and visual
perception were among the subscales
placed in the domain of sensory-perceptual
skills in the initial questionnaire.
Exploratory factor analysis placed them in
a separate domain and accordingly, they
were called visual perceptual skills. This
domain is separately evaluated in SICPSB
and is of great importance, because
multiple studies have indicated that
information processing in the visual
perception area is one of the major
predictive factors of first grade
competency (34). In addition, visual
perception disorders result in dysfunction
in educational performance of children
such as reading and writing. Also, the
results of a study by Brown and Link
(2015) showed a significant relationship
between visual perception, visual-motor
integration, and hand writing skills in
school-age children (35), which supports
the necessity of this domain as a separate
factor in SICPSB. The two subscales of
fine and gross motor skills in the same
factor confirm the domain of motor-praxis
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skills based on the OTPF (2nd edition). The
MAP included these two subscales in a
domain called coordination (24). In the
PKRS test, the perceptional motor domain
relied on visual-motor integration skills,
which is different from that of SICPSB
(36). The behavioral outcomes of sensory
processing, inhibition, shifting, working
memory, planning/organization, initiation,
emotion-behavioral responses, monitoring,
and communication skills are the
components of a subscale obtained from
exploratory factor analysis. The authors
called it as process and social interactional
skills based on the OTPF (3rd edition) (32),
although in the 3rd edition, process skills
and social interactional skills are placed in
two separate domains, but since both of
them are the subscales of performance
skills, they are named and integrated as
one factor. The method used for
performance skills classification is
different in the two available versions of
OTPF, but since the basis of classification
is the theories and occupational therapy
models, the combination of these two
domains does not interfere with the
concept of performance skills (14, 37).
In the 2nd edition of the occupational
therapy practice framework, cognitive and
emotional regulation skills are introduced
in separate domains, but focusing on their
definition and comparing them with the
concept of executive function reveals that
the domains can be integrated into a single
factor, because executive functions include
two hot and cold components; the hot
executive function deals with high level of
cognitive functions, and the cold executive
function relies on the control of emotion
and social cognition (38). The fifth factor
is comprised by two subscales of memory
of numbers and general information, which
is based on the decision of research team;
it was called the cognitive skills domain.
Items in the general information subscale
are similar to items in BSRA (20). In
addition, the subscale of general
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information is similar to that of the
nonverbal index in MAP (24). Evaluation
of discriminant validity showed that for the
SICPSB, the total score of the age group
78 to 83 months was significantly higher
than the other three age groups, although
the differences among the other three age
groups was insignificant; the reason can be
justified by maturation approaches. The
skills and function of the children improve
as their age increases (7, 8). Although the
results of the current study confirmed this
hypothesis, this does not mean that
children
simply
achieve
adequate
competency for school entry at a certain
age, and the authors believe that the items
and domains of the tool should be revised
and modified, if necessary. Results from
the convergent and divergent validity of
the test also indicated that all domains of
the test imply a general concept, namely
performance skills. Divergent validity also
indicated that each feature has its own trait
and each domain has its own attribute.
5- CONCLUSION
Based on the results of the current
study, the SICPSB developed to assess the
performance skills of children aged 5 to 7
years in order to determine their
competency to school entrance has
excellent validity. The test includes all
sensory-perceptual, motor-praxis, visual
perception, cognitive, process and social
interactional domains. In addition, each
domain evaluates its own attributes. All
domains imply the general concept of
performance skills that are necessary for
school competency. In the process of
content validity determination, an items
pool with numerous different items seems
useful, but in the current study the items
pool resulted in the unwillingness of
additional experts to determine the content
validity of the initial questionnaire.
Another limitation of the current study was
difficult access to participants during the
sampling process; this was even more
difficult in the pilot study. Even after
8464
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excluding some items during the content
validity analysis, the number of items in
the examiner form was relatively high
which resulted in spending a longer time to
complete the questionnaire. However, this
problem was adjusted in the final version
of the questionnaire due to the exclusion of
many items by item analysis. It is
necessary to evaluate the reliability of the
questionnaire in an additional study. The
reliability among examiners, test-retest,
examiner reliability, and feasibility of the
test need to also be determined.
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Appendix.1: The School Interim Competency of Performance Skill Battery Scale.
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