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ABSTRACT

This study aims to analyze the content of the 10th-grade chemistry textbook in the second year of senior
high school education based on the Plesk creativity pattern. The research method is descriptive, employing
quantitative content analysis. The statistical population includes the 10th-grade chemistry textbook for the
academic year of 2023-2024. Given the nature of the study, sampling was not conducted, and the entire
content of the textbook, including texts, tables, images, and end-of-chapter exercises were analyzed. The
opinions of three experts were used in the form and content validity of the content verification checklist.
The reliability of the tool was established using Holsti Index. The reliability coefficient obtained from this
index was 0.83. Data analysis was performed using the Shannon entropy method. The results indicate that
from among the three principles of the Plesk pattern, ‘Escape’ and ‘Attention’ rank first and second in
emphasis, respectively. The ‘Movement’ principal lags significantly in third place. Components related to
the ‘Attention’ principle, such as attracting attention, purposeful observation, and concept extraction are
evenly distributed. In the ‘Escape’ principle, components like flexibility and attention to detail are well-
covered, but magnification, minimization, and inversion receive less emphasis. Based on the importance
coefficient calculated using the Shannon entropy method, ‘Purposeful Observation’ holds the highest
importance, followed by ‘Combination’ and ‘Attention Attraction’. In contrast, components like
substitution, magnification, minimization, and inversion have the lowest attention in the textbook's content
analysis. Therefore, the 10th-grade chemistry textbook lacks the necessary balance in addressing the
principles of the Plesk creativity pattern, indicating the need for revision to ensure more equitable attention
to these components.
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Extended Abstract

Introduction

Human society requires innovation and development to survive and escape stagnation. Fostering
creativity is an important goal in educational systems, and emphasizing the development of creative skills
in schools helps prepare students for the future. The value and importance of creativity in today's society,
which is undergoing rapid changes, are continuously increasing. Creativity is an organized process in
which individuals imagine diverse solutions to existing challenges and produce innovative and new
outcomes. In the current context, encouraging and promoting the development of creative thinking in a
way that helps individuals discover their creative abilities and leads to social innovation is essential.

Today, education has undergone significant changes due to increased global production and
informational competition. As a result, the focus is now on training individuals who possess multiple
perspectives, innovative thinking skills, analytical abilities, and developed creative capacities that align
with the needs of society. Today, the concept of education has shifted to focus on multifaceted skills.
These skills include adaptability, collaboration, communication, creativity, critical thinking,
entrepreneurship, innovation, leadership, problem-solving in wunusual situations, productivity,
responsibility, self-management, and mastery of information and media technology. These competencies
enhance individuals' ability to engage in lifelong learning and foster the development of creativity.

Regarding creativity, various definitions, models, and theories have been presented, among which the
Plesk creativity model is considered a combination of other models. Plesk (1997) proposed a four-stage
creativity model known as "Plesk’s creativity pattern," which includes the stages of preparation,
imagination, development, and action.

Textbooks are widely used to support teaching and learning in schools and are a significant resource
for developing knowledge in students. They have a significant role in helping to implement curricula
effectively. Therefore, prioritizing the examination of textbooks in terms of their incorporation of
creativity components is of great importance. Given the significant role that textbooks play in determining
content and educational policy, they are at the center of attention for all educational stakeholders.

Chemistry, as one of the key subjects in secondary education, has a special role in fostering creativity
in students. Considering that Grade 10 is the first level where chemistry is taught as an independent
subject, and the content of this book serves as the foundation for teaching chemistry in Grades 11 and 12,
evaluating its content based on Plesk’s creativity pattern can provide a more accurate understanding of
how well it aligns with creativity principles. According to our knowledge, no research has yet analyzed
the Grade 10 chemistry textbook from the perspective of Plesk’s creativity pattern. Therefore, this study
aimed to answer the question of how well the content of the Grade 10 chemistry textbook aligns with the
components of Plesk’s creativity pattern and what the importance coefficient of the indicators related to
creativity in the tenth-grade chemistry book is based on Shannon entropy.

Methodology

This research is a quantitative content analysis study. The population was the content of the Iranian
10th chemistry textbook for the 2023-2024 academic year. All content of this textbook, including the text,
tables, images, and exercises, were analyzed. The research tool was a content checklist designed based on
the principles and components of Plesk’s creativity pattern. Reliability was determined via the inter-coder
agreement coefficient, and a reliability coefficient of 83% was obtained. The Shannon entropy method
was employed for data analysis. This method involves three steps: 1) Calculating the normalized
frequency matrix, 2) Calculating the information load of each component, and 3) Calculating the
importance coefficient of each component. In the Shannon entropy method, each component with high
frequency and targeted distribution receives higher importance coefficients.

Results and Discussion

The results of the content analysis of various sections of the Grade 10 chemistry textbook, based on
the components of Plesk’s creativity pattern, were as follows:

The analysis revealed that a total of 261 times of attention were given to various components of
Plesk’s creativity pattern within the text of the Grade 10 chemistry textbook. The component “Attention
Capture” from the "Attention" principle had the most frequency. The least attention was directed toward
the components “Miniaturization” and “Reversibility” from the "Escape" principle, with frequencies of 1
and 0, respectively. Among the three principles of Plesk’s creativity pattern, the “Escape” principle
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ranked first with a frequency of 130 (49.8%), followed by the “Attention” principle with 123 frequency
(47.1%). The “Movement” principle ranked third with 8 frequency (3.1%).

Additionally, the importance coefficients of the various components of Plesk’s creativity pattern,
calculated using the Shannon entropy method, showed that the components Attention Capture, Purposeful
Observation, and Combination ranked first to third, with importance coefficients of 0.1606, 0.1605, and
0.1598, respectively. Conversely, the components of Miniaturization received the least attention.

The content analysis of the images in the 10th chemistry textbook revealed that the most attention was
given to the component Purposeful Observation from the "Attention" principle, with a frequency of 36
(42.2%). The least attention was given to Miniaturization, Reversibility, Substitution, and Evaluation
from the "Escape" principle, with a frequency of 0. Among the principles, the “Attention” principle
received the most (67%), while the “Movement” principle received the least attention (1.2%). Moreover,
the importance coefficients obtained through the Shannon entropy method revealed that Purposeful
Observation, Attention to Detail, and Attention Capture components received the highest importance
coefficients. The components Evaluation, Substitution, Miniaturization, and Reversibility had an
importance coefficient of 0.

The content analysis of the tables in this textbook showed that out of 23 items, the “Escape” principle
accounted for a frequency of 16 (69.6%), and the “Attention” principle accounted for 7 (30.4%). The
Shannon entropy results indicated that the highest importance coefficients were assigned to the
component's Attention to Detail, Combination, and Purposeful Observation.

The content analysis of the problems in the textbook showed that out of 39 samples related to Plesk’s
creativity pattern, attention was only given to the two principles “Escape” with a frequency of 26 (66.7%)
and “Attention” with a frequency of 13 (33.3%). Furthermore, the “Combination” component from the
“Escape” principle received the most attention, with a frequency of 18. The Shannon entropy results
showed that the highest importance coefficients were attributed to Purposeful Observation, Combination,
Attention, and Attention to Detail components.

Table 1 shows the frequency and normalized data, information load, and importance coefficient of
creativity-related indicators in the Grade 10 chemistry textbook. Among the 408 instances coded
according to Plesk’s creativity pattern, the “Attention” and “Escape” principles were given almost equal
attention, with frequency of 200 and 199 occurrences, respectively; while the “Movement” principle
received attention only 9 times (2.2%). Additionally, Chapter 1 received the highest level of attention,
with frequency of 149 (36.6%), followed by Chapters 3 and 2 in second and third places, respectively.

Among the thirteen components of Plesk’s creativity pattern, the component “Attention Capture” from
the “Attention” principle ranked first (20.5%). It was followed by the component “Combination” from the
“Escape” principle, and “Purposeful Observation” from the “Attention” principle, in the subsequent
positions. The components “Miniaturization” and “Reversibility” from the “Escape” principle, with 1 and
0 occurrences, respectively, received the least attention in terms of Plesk’s creativity pattern components.
Furthermore, the results shown in Table 1 indicated that “Purposeful Observation” from the “Attention”
principle received the highest importance coefficient (0.1633), while the components “Miniaturization”
and “Reversibility” from the “Escape” principle had the lowest importance coefficients.

Conclusion

This study aimed to analyze the content of the 10th-grade chemistry textbook based on Plesk’s
creativity pattern. The findings revealed that the textbook primarily focuses on
the Attention and Escape principles of Plesk’s creativity pattern. The Movement principle, which pertains
to the implementation of ideas and their transformation into action, received the least attention. This result
indicates that the 10th-grade chemistry textbook does not fully align with Plesk’s creativity pattern and,
as a result, cannot effectively contribute to fostering students’ creativity.

Regarding the Attention principle, the components Attention Capture, Purposeful Observation,
and Concepts Extraction were covered in a balanced and satisfactory manner. Among the components of
the Escape principle, Flexibility, Attention to Details, and Combination received adequate attention,
while Magnification, Miniaturization, and Reversibility were the least emphasized.
The Movement principle, which includes Application in Action, received the least attention, and some of
its components, such as Reversibility, were entirely neglected.

Chapter 1 of the textbook had the highest frequency of creativity components. Since fostering
creativity requires the comprehensive and balanced coverage of all three principles of Plesk’s creativity
pattern (Attention, Escape, and Movement), the 10" grade chemistry textbook, despite performing
relatively well in the Preparation stage (Attention principle), has performed poorly in
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the Imagination (Escape principle) and Action (Movement principle) stages. This shortcoming prevents
students from fully progressing through the stages of creativity and translating their ideas into actionable
outcomes.

Table 1- Frequency and normalized data, information load, and importance coefficient of indicators
related to creativity in the 10th grade chemistry textbook

Chapter1 23 26 24 13 4 1 0 1 26 24 2 4 1 149  36.6

Chapter3 32 23 9 15 2 0 0 0 28 17 3 1 4 134 328

Percent 205 172 113 86 15 02 00 15 186 140 27 17 22 1000 0

Percent 49.0 48.8 2.2 - 100.0
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