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Abstract

The Developmental Indicators for the Assessment of Learning (DIAL) serves
as a screening tool to identify children at risk of developmental delays and
academic difficulties. This study examined the psychometric properties of the
DIAL among Iranian children. The target population comprised children aged
2.5 to 6 years in Tehran and Bojnord, with a cluster random sample of 336
participants selected from kindergartens across both cities. Preliminary test
administration and interviews indicated that the DIAL demonstrates appropriate
relevance for assessing learning readiness in Iranian preschool-aged children.
The analysis revealed statistically significant differences across age levels in all
subdomains: motor skills (p<0.0001), conceptual understanding (p<0.0001),
language development (p<0.0001), self-help skills (p<0.0001), and social-
emotional development (p<0.0001). Confirmatory factor analysis supported the
factorial structure of the Developmental Indicators for the Assessment of
Learning (DIAL), with all fit indices meeting recommended thresholds.
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Introduction
The Developmental Indicators for the Assessment of Learning (DIAL)

is a screening instrument designed to identify children at risk of
developmental delays and academic difficulties. Grounded in the
information processing model (Mardell-Czudnowski & Goldenberg,
1990), the DIAL operates on the principle that children's performance
depends on their ability to process auditory/visual inputs and produce
motor/language outputs. The assessment provides structured
opportunities for children to demonstrate age-expected performance
across three core domains: motor skills, conceptual understanding, and
language development.

The motor performance domain includes throwing, standing on one
leg, hopping, building with blocks, fine motor skills (such as using
thumbs and fingers), cutting, copying shapes, and writing one’s name.
The concept domain covers body parts, colors, rapid object naming, rote
counting, meaningful counting, general concepts, and shapes. The
language domain assesses personal information, articulation,
identifying objects and actions, letter and sound recognition, rhythm,
and problem-solving.

Additionally, DIAL assesses self-help skills, which measure a
child’s ability to perform self-care tasks such as dressing, eating, and
grooming, as well as emotional and social development, including
compliance with rules, sharing, self-control, and empathy.

DIAL has two key advantages over other screening tools:

1. Comprehensive yet efficient — It evaluates a broader range of

developmental areas in a shorter time.

2. Multi-method assessment - Unlike tools that rely solely on

examiner observations or parent reports, DIAL combines direct child

assessments with parent questionnaires for a more balanced
evaluation.

Given DIAL’s widespread use in preschool screening across various
countries, this study aims to adapt the tool and examine its
psychometric properties for use with Iranian children.
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Literature Review

Kurbatfinski et al. (2024), in a systematic review of developmental
assessment tools, found that the Developmental Indicators for the
Assessment of Learning (DIAL) demonstrates strong internal
consistency, inter-rater reliability, and validity, outperforming many
comparable screening measures. Similarly, Pucci (2023) confirmed that
the DIAL-4 is a psychometrically sound and accurate screening tool.
Earlier research by Mardell-Czudnowski and Goldenberg (2011)
further supports these findings, demonstrating that the DIAL-4 provides
valid and reliable measures for identifying developmental delays in
preschool and kindergarten-aged children.

Despite its strong empirical support, screening efficiency, and
widespread international use, the DIAL-4 has not yet been studied in
the Iranian context. Therefore, the present study aims to examine the
psychometric properties of the DIAL-4 among Iranian children,
providing critical data for its potential adaptation and use in this
population.

Methodology
The study population consisted of children aged 2.5 to 6 years from
Tehran and Bojnord. Using cluster random sampling, we selected
participants from kindergartens in these cities, ultimately obtaining a
final sample of 336 children.
The adaptation process followed an iterative approach involving:

1. Forward and backward translation

2. Pilot implementation

3. Systematic refinement of sub-tests

Following the development of the adapted DIAL version, examiners
received comprehensive training on administering both the DIAL and
Denver tests. All assessments were conducted individually by trained
examiners under supervision.
Measures
We employed two primary assessment tools:

1. DIAL-4*: The focus of our adaptation and validation

2. Denver-2 Test*: A well-established developmental screening

instrument for children under 6 years, comprising 125 items across

four domains:

*Personal-social development
*Gross motor skills
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*Fine motor skills
*Language development
The Denver-2 test's reliability and validity have been previously
established in the Iranian context, making it an appropriate criterion
measure for this study.

Results

The analysis revealed mean scores of 19.93 (SD = 8.87) for motor skills,
16.58 (SD = 8.37) for conceptual understanding, and 14.85 (SD = 6.64)
for language development. Age-related differences were statistically
significant across all three subscales (p < 0.0001), demonstrating
expected developmental progression. Parent and teacher questionnaires
indicated that younger children showed significantly lower
performance in both self-help skills (including self-care abilities) and
social-emotional development compared to older age groups. These
patterns align with established developmental trajectories, where
competence in these domains typically increases with age.

Analysis of gender differences revealed no statistically significant
variations in motor, conceptual, or language subscales (p > 0.05).
However, teacher-reported measures showed boys demonstrated
significantly lower scores than girls in both self-help skills and social-
emotional development. This gender difference was not observed in
parent-reported measures, where no significant disparities emerged.

Reliability analysis indicated strong internal consistency across
measures, with Cronbach's alpha coefficients ranging from 0.72
(parent-reported social-emotional development) to 0.95 (concepts
subscale). Following psychometric evaluation, several items were
removed due to weak item-total correlations (< 0.3): in the concepts
domain (task 3a), language domain (task 4a), parent social-emotional
questionnaire (items 1, 11, 21, 24, 28), and teacher social-emotional
questionnaire (items 2, 3, 22, 23, 33).

The analysis revealed strong correlations among performance
subscales (r = 0.83-0.87). Moderate to high correlations were observed
between performance subscales and both self-help development and
social-emotional development domains, including behavioral
observations (r = 0.34-0.68).

Confirmatory factor analysis was conducted using the maximum
likelihood estimation method to validate the factors. Several fit indices
were examined to assess the model's adequacy, including the chi-
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square/degree-of-freedom ratio (2.83), Comparative Fit Index (0.94),
Parsimonious Comparative Fit Index (0.91), Incremental Fit Index
(0.91), Goodness of Fit Index (0.95), and Root Mean Square Error of
Approximation (0.07)—all of which fell within acceptable ranges.
Thus, the tested model demonstrates a good fit with the collected data,
confirming the factor structure of the DIAL-4.

To assess the concurrent validity of the DIAL, the correlations
between its subscales and those of the Denver test were calculated. The
results showed strong correlations:

*Fine and gross motor development in the Denver test correlated
with the DIAL motor subscale at 0.88 and 0.76, respectively.

*The verbal development subscale of the Denver test correlated with
the DIAL language subscale at 0.77.

Additionally, the gross motor subscale demonstrated moderate
correlations with the concepts subtest (0.57) and the language subtest
(0.61) of the DIAL.

Conclusion

Based on the interviews, preliminary implementation of the test, and
the discrimination coefficient of items, the overall results indicated that
the DIAL is generally relevant and appropriate for assessing learning in
preschool-aged children in Iran, with only minor modifications made to
some tasks in the concepts, language, and social-emotional
development subscales. The analysis of children's scores across
different age groups showed that performance improved in the DIAL
subtests, and no significant differences were found between boys and
girls in the performance subscales. The study revealed high internal
consistency, with Cronbach’s alpha values of 0.94 for the motor subtest,
0.95 for concepts, and 0.94 for language. The correlations between
performance subtests (ranging from 0.83 to 0.87) supported the strong
construct validity of the Persian version of DIAL-4. Confirmatory
factor analysis confirmed the three-factor structure (motor, concepts,
and language) based on favorable model fit indices. Additionally, the
correlations between Denver test subscales and DIAL subscales
(ranging from 0.57 to 0.88) demonstrated good concurrent validity.
These findings suggest that the DIAL is suitable for use as a screening
tool to assess preschool children in Iran.
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1. Differential Ability Scales
2. GPower
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1. Stastistical Package for Social Science( SPSS)
2. Analysis of MOment Structure (AMOS)
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. Confirmatory Factor Analysis (CFA)

. Chi-square/degree-of-freedom ratio (CMIN/DF)

. Comparative Fit Index (CFI)

. Parsimonious Comparative Fit Index (PCFI)

. Incremental fit index (IFI)

. Goodness of Fit Index (GFI)

. Root Mean Square Error of Approximation (RMSEA)
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