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Abstract:

Objective: The aim of the present study was to examine the psychometric properties and
standardization of the Maher Multiple Fluid Intelligence Test (MMFTI) in early elementary school
students.

Methods and Materials: The sample consisted of 800 children aged 7 to 9 years, who were selected
through purposive sampling. The required data were collected using the Maher Multiple Fluid
Intelligence Test (MMFTI). To assess construct validity, exploratory factor analysis was conducted
using the Varimax rotation method. The Kaiser criterion and scree plot were used to determine the
number of factors. The results revealed the extraction of five factors for fluid intelligence in both
groups: perception, reasoning, memory, attention, and verbal processing in the age group of 7 to 9
years.

Findings: Confirmatory factor analysis results showed that the perception component had a factor
loading of 0.32, reasoning 0.49, attention 0.58, memory 0.55, and verbal processing 0.65, all of
which were statistically significant. Additionally, the exploratory factor analysis of the test items
showed that the means and standard deviations of the items in all subtests were acceptable in relation
to the total test score, and the correlation between each item and the total test score was significant.
The reliability of each item compared to the overall test reliability was also deemed acceptable.
Accordingly, the Cronbach's alpha coefficients for the components of fluid intelligence were as
follows: reasoning (0.89), perception (0.79), attention (0.85), memory (0.74), and verbal processing
(0.92), indicating a desirable level of internal consistency for the MMFTI subscales.

Conclusion: Given the appropriate coefficients of construct validity and reliability for all
components of fluid intelligence, the test can be used as a standardized assessment tool for children
aged 4 to 6 in kindergartens.
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Extended Abstract

Introduction

The assessment and development of children's cognitive
abilities during early childhood is one of the most critical
aspects of educational and psychological science. Among
the various dimensions of intelligence, fluid intelligence
plays a pivotal role in enabling individuals to reason
abstractly, solve novel problems, and adapt to new
environments without relying on prior knowledge. Fluid
intelligence is closely linked with executive functioning,
working memory, attention, and cognitive flexibility, all of
which are foundational to children’s academic success and
lifelong learning capacities (Salas et al., 2021; Sternberg et
al., 2019).

Given the centrality of fluid intelligence in child
development, there is a growing need for reliable and
culturally valid assessment tools that can measure its
multifaceted structure in young children. Conventional
intelligence tests often emphasize crystallized knowledge or
single-dimensional reasoning tasks, which are insufficient
for capturing the dynamic and composite nature of fluid
intelligence, especially in early developmental stages
(Sternberg et al., 2020; Urban & Urban, 2018). Moreover,
Western-designed assessments may not reflect the cultural
and linguistic specificities of non-Western populations,
thereby limiting their applicability in countries like Iran
(Alborzi & Khosh Lahjeh Sedgh, 2023; Khosh Lahje Sedq &
Mohammadtahery, 2022).

To address these limitations, the Maher Multifunctional
Fluid Intelligence Test (MMFTI) was developed as a
localized, psychometrically validated tool designed to assess
the fluid intelligence of Iranian children aged 4 to 6. This
tool aligns with contemporary multidimensional theories of
intelligence, including Sternberg’s Triarchic Theory
(Sternberg, 2021) and Gardner’s theory of multiple
intelligences, and integrates components such as perception,
reasoning, memory, attention, and verbal processing. It

provides both qualitative and quantitative indices of

\e.

cognitive ability and is structured to accommodate the
developmental and cultural context of early childhood
learners in Iran (Saadati Shamir & Zahmatkesh, 2022;
Seadatee Shamir & Zainab Zahamatkesh, 2022).

Previous studies on the MMFTI in older age groups (7-9
years) have demonstrated promising results in terms of
construct validity and internal consistency (Saadati Shamir
& Zahmatkesh, 2022). Interventions based on this model
have also proven effective in enhancing executive functions,
emotional regulation, and cognitive performance in children
with ADHD and other developmental challenges (F.
Roghani, A. Saadati Shamir, et al., 2024; F. Roghani, A.
Shamir, et al.,, 2024). Nonetheless, the psychometric
properties of this tool had not been thoroughly evaluated in
the 4-6 age group, which represents a formative stage for
cognitive assessment and targeted intervention (Ghanbari &
Saadati Shamir, 2023; Goran Savadkouhi et al., 2023).

This study, therefore, aimed to investigate the
psychometric features and standardization of the MMFTI
among children aged 4 to 6 years in Tehran. Specifically, the
study examined the construct validity through exploratory
and confirmatory factor analyses, internal consistency using
Cronbach’s alpha, and the normative distribution of subscale
and overall scores.

Methods and Materials

This research employed a psychometric design and was
descriptive in nature. The study sample included 800
children aged 4 to 6 years who were selected through
purposive sampling from kindergartens in six districts of
Tehran. The Maher Multifunctional Fluid Intelligence Test
(MMFTI) was administered individually in controlled
environments, following a strict set of pre-administration
criteria to ensure the children's mental and emotional
readiness. The MMFT]I includes five primary dimensions—
perception, reasoning, attention, memory, and verbal
processing—each consisting of multiple subtests with
structured scoring based on both response time and quality.

Exploratory factor analysis (EFA) was conducted using
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varimax rotation to extract underlying dimensions, and
confirmatory factor analysis (CFA) was used to test the
theoretical model fit. Internal consistency was measured
using Cronbach’s alpha, and data analysis was conducted
using SPSS and AMOS software.

Findings

The exploratory factor analysis supported a five-factor
solution accounting for 42.55% of the total variance,
corresponding to the dimensions of perception, reasoning,
attention, memory, and verbal processing. Factor loadings
for items within each domain were statistically significant
and ranged from moderate to high, indicating a coherent
factor structure. The Kaiser-Meyer-Olkin (KMQO) measure
of sampling adequacy was 0.91, and Bartlett's test of
sphericity was significant (%2 = 6899.99, p <.01), confirming
the suitability of the data for factor analysis.

Confirmatory factor analysis confirmed the model’s
goodness-of-fit indices: RMSEA = 0.07, CFI = 0.95, GFI =
0.99, and AGFI = 0.96, all of which meet the recommended
thresholds for model fit. Factor loadings for the five
dimensions were as follows: perception (0.32), reasoning
(0.49), attention (0.58), memory (0.55),

processing (0.65), all statistically significant.

and verbal

The internal consistency of the test was also robust.
Cronbach's alpha for the total scale was 0.88, while the
subscales ranged from 0.70 to 0.80, indicating acceptable to
excellent reliability. Item-total correlations were also
significant across all items. Normative data indicated mean
scores for each domain that were developmentally
appropriate for the age group.

Additionally, demographic analysis showed an equal
distribution of gender (50% male, 50% female) and a
majority of participants from middle-income families.
Parents”  educational levels were  predominantly
undergraduate and postgraduate, and the mean parental age

was 41.32 for fathers and 36.62 for mothers.
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Discussion and Conclusion

The results of this study confirm the validity and
reliability of the Maher Multifunctional Fluid Intelligence
Test (MMFTI) for children aged 4 to 6. The five-
dimensional structure of the test is consistent with
contemporary models of intelligence and aligns well with
existing psychometric research on the multidimensional
nature of fluid intelligence. The significant factor loadings
and strong model fit indices support the internal coherence
of the test structure, while the high Cronbach’s alpha values
demonstrate its internal consistency.

The finding that verbal processing yielded the highest
factor loading suggests that language-related cognitive
abilities are particularly salient indicators of fluid
intelligence in this age group. This aligns with earlier studies
indicating the importance of early language development in
cognitive assessment and executive functioning. Similarly,
the relevance of attention and memory components is in line
with research linking these functions to school readiness and
emotional self-regulation.

The use of culturally adapted items and administration
protocols contributes to the ecological validity of the
MMFTI,

psychologists and early childhood educators in Iran. The

making it a valuable tool for educational
comprehensive design and standardization of the MMFTI
enable practitioners to identify cognitive strengths and
weaknesses in  young children, tailor interventions
accordingly, and monitor developmental progress over time.

In summary, the MMFTI provides a psychometrically
sound and culturally sensitive means of assessing fluid
intelligence in preschool-aged children. Its implementation
can significantly enhance early detection of cognitive delays,
inform individualized educational plans, and contribute to
improving  cognitive  outcomes

through  targeted

interventions during a critical window of development.
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