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ABSTRACT

In Iran’s centralized educational system, the textbook is considered one of the most important educational
media, and the analysis and review of its content can play an important role in the quality of the teaching
and learning process. Therefore, in this research, the content analysis of the 10th grade chemistry book in
the academic year of 2003-2005 was conducted. The subject of this analysis was the application of the
components of Gardner’s multiple intelligences. The text, image, table, all learning activities, even the
appendices and cover of the mentioned book included the statistical population of this research. Coding was
done comparatively by two independent coders. After checking the reliability of the data to process them
using Excel and IBM software, two chi-square tests were performed for acceptability of fit and
independence. According to the calculations of inferential statistics and the y2 test calculated with a
confidence factor of 99%, there is a significant difference in the application of different dimensions of
intelligence verbal-linguistic intelligence had the highest percentage, and on the other hand, there was no
evidence of musical intelligence. Other dimensions of intelligence such as: logical-mathematical, spatial-
visual, intrapersonal, kinetic-motort, interpersonal, naturalistic and ontological types of intelligence covered
other examples, respectively. The results of this research showed that the various components of Gardner's
intelligence are not equally distributed in this book.
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Extended Abstract

Introduction

The question of what intelligence means has long occupied the minds of many thinkers. To some
extent, the concept of ‘intelligence’ can be likened to the term ‘force’ in physics, where understanding
and inferring the concept of force relies on observing its tangible effects and phenomena (Marnat &
Wright, 2003). Intelligence can be considered a concept that is somewhat comprehensible to all humans.

Gardner expanded the definition of intelligence in his book Frames of Mind, categorizing various
intellectual abilities into eight types. According to this theory, intelligence is not limited to a single
aspect; humans possess multiple intelligences rather than a general intelligence. This theory challenges
the traditional view—focusing on cognitive abilities as general intelligence measured by 1Q tests.
Gardner’s theory includes domains such as linguistic, logical-mathematical, musical, spatial, bodily-
kinesthetic, interpersonal, intrapersonal, and naturalistic intelligences.

Gardner notes that linguistic and logical-mathematical intelligences receive more attention in schools
and society. He also suggests that other types, such as spiritual, existential, and moral intelligences, might
exist but do not meet his primary criteria for defining intelligence (Gardner, 2011). This theory has
significantly influenced education, reshaping teaching and learning methodologies (MehrMohammadi,
2006). Document analysis is a valuable research method long used in academia (Morgan, 2022). Content
analysis of textbooks ensures they effectively support educational goals and enhance student learning
outcomes. Textbooks, as primary and authoritative resources, require critical evaluation to align teaching
and learning activities with educational objectives (Yousefi Niasari & Oli, 2023).

Given the role of multiple intelligences in student development and individual differences, curricula
must cater to diverse intelligences. Thus, textbooks should be designed with content grounded in this
theory (Yousefi Ghassab Saraei & Khazaei, 2012). Applying Gardner’s theory in curriculum design is
vital for nurturing students’ talents (Gardner, 2004). It offers educators a broader perspective on
educational missions and policies (MehrMohammadi, 2006).

Rashidi et al. (2023) analyzed Gardner’s multiple intelligences in elementary math textbooks using
Shannon entropy, finding unbalanced attention to different intelligences. Similarly, Al-Salehi’s (2020)
analysis of Jordan’s 7th-grade science textbook revealed a focus on linguistic, visual, and logical
intelligences, with teachers showing moderate awareness of integrating multiple intelligences. Faduloli et
al. (2021) studied high school students’ multiple intelligences in chemistry learning in Samarang, finding
naturalistic intelligence highest and linguistic-verbal intelligence lowest. Sophia et al. (2024) also noted
uneven distribution of intelligences in ESL textbooks.

This study analyzes the 10th-grade chemistry textbook to evaluate its alignment with Gardner’s
theory. Textbook content is crucial for implementing multiple intelligences, and analysis can guide
curriculum designers and authors. Emphasizing logical-mathematical, visual-spatial, and other
intelligences in chemistry education can foster skills like hypothesis-building, problem-

Methodology

The population of the study was the 10th-grade chemistry textbook for the 2023-2024 academic year.
After reviewing relevant literature, a checklist of nine intelligences based on Gardner’s framework was
developed. Deductive coding was applied, and the checklist’s validity was confirmed by experts in
education, curriculum design, and chemistry. A second coder ensured reliability, and Holsti’s method
(Herandi, 2018) calculated inter-coder agreement. Data were analyzed using Excel 2013, and inferential
statistics, including y? tests, were performed via IBM SPSS v26.

Results and Discussion

Textbooks are pivotal educational tools, facilitating self-learning and playing a critical role in
education systems. Analyzing textbooks identifies strengths, weaknesses, and alignment with educational
goals. Figure 1 illustrates the frequency of multiple intelligence components across the textbook’s
chapters.
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Fig. 1- The frequency of multiple intelligence components by chapters

The 2 test (Table 1) revealed significant disparities (y> = 4597.587, p < 0.01) in the distribution of
intelligences. Linguistic-verbal (1256 instances), logical-mathematical (753), and spatial-visual (335)
dominated 92% of the content, while bodily-kinesthetic (42), interpersonal (40), intrapersonal (71),
naturalistic (28), existential (15), and musical (0) comprised the remaining 8%.

Table 1- Results of calculating x> of Gardner's eight intelligences components in the tenth grade

chemistry.
Intelligence Observed Expected Number Degrees of ) Significance
Components Number number Remaining Freedom X 9
Linguistic- Verbal 1256 3175 938.5
Logical- Mthematical 753 3175 4355
Spatial-Visual 335 317.5 17.5
Bodily-Kinetic 42 317.5 -275.5
Interpersonal 40 317.5 -277.5 7 4597.587 0.01
Intrapersonal 71 317.5 -246.5
Musical 0 317.5 -317.5
Naturalistic 28 317.5 -289.5
Existential 15 317.5 -302.5
Total 2540 938.5
Conclusions

Research shows that diversifying teaching methods improves comprehension and motivation, while
respecting individual differences. The analysis highlights an imbalance in the 10th-grade chemistry
textbook, overemphasizing linguistic, logical-mathematical, and spatial intelligences, and neglecting other
intelligences risks overlooking students’ diverse potentials. As Gardner (2011) suggests, modern
education must moves beyond uniform learning assumptions, adapting to students’ strengths and
preferences. Future studies should analyze other chemistry textbooks and integrate cultural, social, and
psychological needs into inclusive, effective educational materials.
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