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Abstract

Purpose: The present study aims to examine the psychometric properties and norming of the
Maher Crystallized Multiple Intelligences Test (MMCTI) in preschool children.

Methodology: The sample consisted of 800 children aged 4 to 6 years, sclected through a
multistage cluster sampling and purposive sampling method. The required data were collected using
the Maher Crystallized Multiple Intelligences Test (MMCTI). Exploratory factor analysis (EFA)
with Varimax rotation was employed to assess the construct validity of the test. The Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy was found to be 0.953, indicating appropriate sample
adequacy. Additionally, Bartlett's test of sphericity was significant, confirming the suitability of
exploratory factor analysis. The number of questionnaire factors was determined using the Kaiser
criterion and scree plot. The results revealed four extracted factors (cognitive intelligence, analytical
intelligence, creative intelligence, and practical intelligence), aligning with the components
anticipated by the test developers. Consequently, these four factors were selected as the primary
components, and Varimax rotation was applied. The results indicated that these four components
collectively explained 81.23% of the total variance in the test. The four scales demonstrated
acceptable internal consistency.

Findings: The results from confirmatory factor analysis (CFA) for the initial hypothesized model
indicated poor model fit, necessitating model modifications. The modified model demonstrated a
satisfactory fit to the data, with a chi-square significance level greater than 0.05. The fit indices were
as follows: x2/df = 1.568, RMSEA = 0.032, and GFI, NFI, and CFI values exceeding 0.90. In this
study, Cronbach's alpha coefficients for the four intelligence components—cognitive intelligence,
analytical intelligence, creative intelligence, and practical intelligence—were found to be 0.88,
0.77,0.79, 0.69, 0.88, and 0.90, respectively, indicating satisfactory internal consistency for most
subscales of the Maher Crystallized Multiple Intelligences Test (MMCTTI).

Conclusion: Based on these findings, it can be concluded that enhancing the four components of

crystallized intelligence can be effective and beneficial in fostering mature behavioral outcomes.
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Detailed Abstract
Introduction:

Methodology: Cognitive abilities, including intelligence and talent, are inherent gifts of humanity. Some of these abilities
are innate, while others are shaped by environmental and experiential factors. Despite extensive research in the field of
intelligence, the concept of intelligence and its classifications remain complex and ambiguous, with various perspectives on
the matter (Saadati Shamir & Mousavi Fazli, 2023). Among the different types of intelligence, crystallized intelligence has
received less attention, particularly in children and adolescents (Roghani et al., 2024). This oversight is especially critical
during the early developmental stages, such as preschool years, as it may lead to profound consequences and developmental
deficiencies. The assessment of crystallized intelligence in children, especially measuring foundational skills such as cognitive,
analytical, creative, and practical abilities, is limited. However, Sternberg's theory of successful intelligence, which closely
aligns with crystallized intelligence, defines it as the formulation, effort, and achievement of a meaningful and coherent set of
goals (Sternberg, 2022). Crystallized intelligence refers to the manifestation of an individual’s beliefs, values, goals, and
attitudes, as seen in their cognitive and behavioral practices in real-life environments. In this sense, crystallized intelligence
involves the application of knowledge and competencies gained through life experiences, education, and social interactions
(Qanbari & Saadati Shamir, 2023; Sternberg, 2023). Despite its importance, this type of intelligence is often overlooked in

education systems, though it can significantly influence children’s development if nurtured during critical early years.

Findings: The exploratory factor analysis revealed four distinct factors: cognitive intelligence, analytical intelligence, creative
intelligence, and practical intelligence. These factors collectively explained 81.23% of the total variance in the test. The
confirmatory factor analysis (CFA) of the initial model showed poor fit indices, which were improved with model
modifications. After the adjustments, the model showed good fit indices, including a x?/df ratio of 1.568, RMSEA of 0.032,
and GFI, NFI, and CFI values above 0.90. Cronbach’s alpha for the four factors ranged from 0.69 to 0.90, demonstrating
satisfactory internal consistency for most subscales. The reliability coefficients indicated that the MMCTTI is a stable tool for

measuring crystallized intelligence in preschool children.

Conclusion: The study findings suggest that crystallized intelligence, encompassing cognitive, analytical, creative, and
practical intelligence, can be effectively assessed using the MMCTI. This intelligence, which is crucial in shaping individuals’
behavior and success in real-life situations, should be a key focus of both educational systems and family environments. The
results confirm that crystallized intelligence can be enhanced through targeted educational programs and enriched
environments. Furthermore, the study highlights the need for future research to explore the longitudinal effects of
interventions aimed at fostering crystallized intelligence, especially in critical developmental stages such as early childhood
and adolescence. Future studies could investigate the interaction between crystallized and fluid intelligence in various contexts,
such as academic performance and real-world problem-solving, to better understand how these forms of intelligence
contribute to overall success. The research also suggests the importance of considering cultural, socioeconomic, and
technological factors when developing educational strategies to nurture crystallized intelligence. Educational policymakers are
encouraged to prioritize programs that foster cognitive, analytical, creative, and practical skills, and to encourage family

involvement in creating stimulating environments that foster curiosity and meaningful learning experiences.
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