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Objective: The present study aimed to investigate the effectiveness of the Maher
Crystallized Intelligence Psycho-Educational Intervention Package on fluid
intelligence in upper elementary school students in Tehran.

Methodology: This study is applied in terms of its objective and falls within the
category of quasi-experimental research using a pretest-posttest-follow-up design with
a control group for data collection. The statistical population included upper
elementary school students (ages 10 to 12) in Tehran during the 2023-2024 academic
year. A total of 40 students were selected using a multi-stage cluster sampling method
and were randomly assigned to experimental and control groups. Data were collected
using the Maher Multidimensional Fluid Intelligence Test (MMFIT). The experimental
group received the Maher Crystallized Intelligence Psycho-Educational Intervention
Package in 14 sessions, each lasting 90 minutes. The control group received no
intervention during this period. Data were analyzed using multivariate mixed analysis
of variance (MANOVA) and SPSS version 27.

Findings: The findings indicated that the Maher Crystallized Intelligence Psycho-
Educational Intervention Package had a statistically significant effect on dimensions
of fluid intelligence (n? ranging from 0.22 to 0.83) (P < .001).

Conclusion: Based on the findings, the Maher intervention package effectively
enhances fluid intelligence (including perception, reasoning, attention, memory, and
processing speed) in children aged 10 to 12 and can be utilized as an effective
intervention for this age group.

Keywords: Fluid Intelligence, Crystallized Intelligence, Maher Multidimensional
Intelligence, Maher Psycho-Educational Intervention, Elementary School Students
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EXTENDED ABSTRACT
Introduction

Intelligence remains one of the most intricate psychological constructs in cognitive science, where
consensus on its exact nature remains elusive among scholars (F. Roghani, A. Saadati Shamireh, et al., 2024;
Sternberg et al., 2022). At its core, intelligence entails the individual’s capacity to process information, make
informed decisions, and generate logical solutions (Song & Su, 2022). These abilities underpin human
functioning across diverse domains, particularly during childhood, which is regarded as a sensitive period
for the development of cognitive, emotional, and behavioral capacities (Tomokawa et al., 2020). During this
stage, deficits in intelligence can have long-lasting effects (Taresh et al., 2020), as the ability to engage in
executive functioning, decision-making, and problem-solving hinges on one’s cognitive capacities (Real-
Pérez et al., 2022).

Cattell and Horn's bifurcation of intelligence into fluid and crystallized domains has notably
advanced the understanding of intellectual development over the lifespan (Cattell & Horn, 1978). Fluid
intelligence encompasses abstract reasoning and adaptability in unfamiliar contexts, while crystallized
intelligence reflects accumulated knowledge and experiences. The interaction between these two forms of
intelligence is essential for cognitive competence (Saadati Shamir & Zahmatkesh, 2022). While fluid
intelligence increases during childhood and plateaus or declines in adulthood, crystallized intelligence
continues to grow (Bastien et al., 2022).

Evidence suggests that targeted interventions can enhance fluid intelligence through cognitive
empowerment techniques, metacognitive training, and exposure to structured learning tasks (Franceschini et
al., 2022; Goran Savadkouhi et al., 2023). Notably, recent theoretical advances highlight the reciprocal
relationship between fluid and crystallized intelligence. Crystallized intelligence can scaffold fluid
reasoning by providing a reservoir of applicable knowledge (Gomes, 2012), which in turn enhances
flexibility and cognitive efficiency in novel scenarios (Ackley, 2016).

One of the latest psycho-educational programs addressing this dynamic is Maher’s Crystallized
Intelligence Intervention Package, grounded in the CHC model (Cattell-Horn-Carroll). The package
emphasizes multidimensional intelligences—emotional, personality-based, cultural-social, kinetic, and
spiritual—integrated with cognitive and metacognitive skills. Its application has the potential to
holistically enhance fluid intelligence in upper elementary school children (Saadati Shamir & Zahmatkesh,
2022). Therefore, the present study aimed to assess the effectiveness of this intervention in improving fluid
intelligence among students aged 10 to 12 in Tehran.

Methodology

The study followed a quasi-experimental design with pretest-posttest-follow-up assessments and
a control group. The statistical population comprised 10-12-year-old upper elementary school students in
Tehran during the 2023-2024 academic year. Forty participants were selected using multi-stage cluster
sampling and randomly assigned to experimental and control groups. Eligibility criteria included age,
normal intelligence quotient, absence of psychiatric medication or services, and consent from parents.

The intervention group underwent 14 sessions of the Maher Crystallized Intelligence Psycho-
Educational Package, each session lasting 90 minutes, over a minimum span of 28 days. The sessions

VAY
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

targeted dimensions such as personality-emotional intelligence, cultural-social awareness, managerial and
economic literacy, and cognitive/metacognitive skills.

Fluid intelligence was assessed using the Maher Multidimensional Fluid Intelligence Test
(MMFIT), which evaluates perception, reasoning, attention, memory, and processing speed. This
instrument demonstrated high reliability and validity in prior studies. The control group was placed on a
waitlist and received no intervention during the initial phase. Data were analyzed through multivariate
mixed analysis of variance (MANOVA) using SPSS 27.

Findings

Demographic analysis revealed balanced group characteristics with no significant differences
across gender, age, parental education, or occupational status. Descriptive statistics indicated increased
mean scores in all dimensions of fluid intelligence for the intervention group between pretest, posttest,
and follow-up phases. Conversely, the control group displayed negligible changes.

Inferential analyses confirmed normal data distribution and the satisfaction of MANOVA
assumptions. Mauchly’s test indicated violations in sphericity for most variables, addressed using
Greenhouse-Geisser correction.

Multivariate test results were statistically significant for main effects of time, group, and time-by-
group interactions. Specifically, Wilks’ Lambda revealed strong interaction effects (> = 0.96) for
intelligence dimension scores over time and between groups. Univariate ANOVAs showed statistically
significant improvements in the experimental group across all domains (p <.001), with effect sizes ranging
from 0.22 for attention to 0.83 for reasoning.

Bonferroni post-hoc tests demonstrated significant improvements in the experimental group from
pretest to posttest and from pretest to follow-up, while the posttest-follow-up comparison showed no
significant decline, suggesting sustained effects. No significant changes were observed within the control
group across any dimension.

Discussion and Conclusion

The findings provide compelling evidence that Maher’s Crystallized Intelligence Intervention is
effective in enhancing fluid intelligence in upper elementary students. The intervention yielded the most
pronounced improvement in reasoning and the least in attention. Although this was the first formal
evaluation of Maher’s specific intervention on fluid intelligence, the results align with broader literature
affirming the efficacy of cognitive empowerment, metacognitive training, and CHC-based programs
(Lawlor-Savage & Goghari, 2016; Shah Mohammadi et al., 2019).

These findings support theoretical assertions that crystallized intelligence serves as a cognitive
scaffold for fluid processes (Bajpai et al., 2022). The integration of knowledge into problem-solving and
reasoning enables individuals to perform more efficiently in novel contexts. Furthermore, participants
exposed to the intervention may have improved their ability to access, retrieve, and apply knowledge
flexibly—a hallmark of fluid intelligence. This is in line with neuropsychological findings that suggest
shared and distinct cortical areas contribute to both types of intelligence (Schipolowski et al., 2014).

The multidimensional nature of the intervention, targeting both cognitive and non-cognitive
domains such as emotional intelligence and executive functioning, is likely a contributing factor to its
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broad impact. Not only did participants show immediate gains, but the effects remained stable 45 days
later, underscoring the intervention’s durability.

In conclusion, the Maher Psycho-Educational Intervention Package demonstrates substantial
promise as a scalable and multidimensional program to improve fluid intelligence in children. Its emphasis
on holistic intellectual development can potentially equip students with the cognitive tools needed for
academic success and adaptive functioning in a complex world. As such, the intervention can be a valuable
resource for educators, counselors, and policymakers seeking to enhance cognitive development during
critical developmental windows.
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