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improving the quality of the teaching and learning process. To achieve this goal, there are
various methods and techniques that have been invented by various scholars and researchers.
These methods have been used in various studies by numerous researchers. William Rumey’s
method is one of these methods, which is used to analyze the content of various types of
writings, especially textbooks. Using this technique, it is examined whether the book is
presented in an active manner or not. The present study aims to analyze the content of the
‘Organic Chemistry’ textbooks by Vollhard (Volumes 1, 2, and 3), 7th edition, published in
2021, using William Romey’s technique.

Materials and Methods: This research is a qualitative approach and is a content analysis
method. The statistical population of the study includes the ‘Organic Chemistry’ textbooks by
Vollhard, 7th edition, published in 2021. The sample size was determined using Morgan’s
RESEARCH ARTICLE table, and the pages selected for analysis were chosen by artificial intelligence.

Findings: The findings revealed that the text engagement coefficient in Vollhard’s Organic
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Extended Abstract

Introduction

The learning process involves various tools, among which the textbook is one of the most important. The textbook plays a
crucial and decisive role in the educational process. It is the primary resource in learning, consisting of text, images, and
questions.

Content selection is a fundamental stage in the design and development of a curriculum. Learners’ activities and experiences
are organized based on the textbook or the content. Therefore, it can be said that the textbook or content plays a decisive role
in the educational system. A textbook content is considered desirable when it can intellectually challenge learners, foster their
creativity, and enhance their abilities for analysis and inference.

Many scholars believe that content analysis is a research method, while others consider it a data analysis technique. So far,
various techniques have been developed for content analysis. One of the widely used and effective methods for analyzing
textbooks is William Romey’s content analysis technique. Romey, an expert in the field of education, published a book titled
Research Techniques in Science Education in 1986. According to William Romey, if content is presented in a way that
encourages a sense of discovery in the learner—prompting them to seek answers to their own questions—it is referred to as
active content. On the other hand, if the content merely states concepts, facts, or general conclusions and principles without
engaging the learner, it is considered passive content.

The engagement coefficient based on William Romey’s technique can range from zero to infinity. If the engagement
coefficient is zero, it indicates that the presented content is completely passive, and learners are not engaged in the learning
process. Conversely, if the engagement coefficient reaches infinity, the content encourages learners to analyze without
providing any information. According to William Romey, content with an engagement coefficient between 0.4 and 1.5 is
considered appropriate. For coefficients lower than 0.4, the content is presented passively, offering only facts and information
for learners to memorize. When the engagement coefficient exceeds 1.5, the content prompts learners to analyze and infer
without providing sufficient and necessary information.

Methodology

The book under study was examined from three aspects—text, images, and questions—according to William Romey’s
technique. The statistical population of this research consists of Volhard’s Organic Chemistry textbook (Volumes 1, 2, and 3),
7th edition, published in 2021. Sampling was conducted using Morgan’s table with an error margin of 0.05. For the text section,
the population size consisted of 1,594 pages, from which a sample size of 310 pages was selected using Morgan’s method. In
the images section, out of a total of 576 images in the book (population), 230 images were selected as the sample. For the
questions section, from a total of 1,738 questions in the population, 315 questions were chosen as the sample. The selected
sample size for each category (text, images, and questions) was distributed proportionately based on the overall volume of each
topic in each chapter relative to other chapters. Sampling within each chapter was performed randomly using artificial

intelligence and random number tables.
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Table 1 - Distribution of Selected Pages, Images, and Questions

Questions Images Pages (Count) Chapters
10 15 13 1
11 8 13 2
9 8 10 3
10 9 10 4
13 11 11 5
12 8 10 6
12 4 7 7
12 5 12 8
14 5 14 9
12 23 15 10
13 18 13 11
15 5 15 12
11 8 9 13
15 15 15 14
13 15 14 15
11 4 9 16
12 8 12 17
13 2 10 18
14 7 13 19
13 4 12 20
12 8 10 21
14 8 15 22
10 1 8 23
13 7 13 24
12 5 10 25
12 19 17 26

Results and Discussion

Based on the calculations, William Romey’s engagement coefficient for the analysis of the text in Volhard’s Organic
Chemistry textbook is 0.0095. According to William Romey, the desirable engagement coefficient ranges between 0.4 and 1.5.
Therefore, it can be concluded that the text of Volhard’s Organic Chemistry textbook is written in a passive manner.

The William Romey engagement coefficient for the analysis of images in Volhard’s Organic Chemistry textbook is 0.0118.
This coefficient falls outside the ideal range specified by William Romey. Therefore, the images in Volhard’s Organic
Chemistry textbook are designed in a passive manner. The engagement coefficient for the questions in Volhard’s Organic

Chemistry textbook, calculated using William Romey’s technique, was found to be 7.289.

Conclusions

Textbooks are the main pillars in the educational process. Therefore, it is necessary to conduct content analysis of textbooks.
Through content analysis, the active or passive nature of the learning process can be determined. One of the content analysis
methods is William Romey’s technique, which is particularly widely used for analyzing textbooks.

Organic Chemistry (Volumes 1, 2, and 3) is considered one of the most important courses in the field of chemistry and has
numerous applications in everyday human life. Most previous content analyses have focused on textbooks used in primary and
secondary education (both lower and upper levels). However, through their investigations, the authors of this study found that
there has been little or no research conducted on the content analysis of university-level textbooks. Therefore, this study was
conducted to analyze the content of Volhard’s Organic Chemistry textbook, which is one of the official reference books

approved by the Ministry of Science, Research, and Technology for undergraduate organic chemistry courses.
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Volhard’s Organic Chemistry textbook is one of the main reference sources approved by the Ministry of Science, Research,
and Technology for the undergraduate organic chemistry course in the Chemistry Education program (approved in session 246
dated June 30, 2020 as well as in Pure Chemistry and Applied Chemistry programs (approved in session 92 dated February 20,
2017.

Chemistry topics, particularly organic chemistry, are largely experimental and require laboratory work and practical
activities, the selected textbook must be written actively. It should engage students in the learning process through the design
of experiments and various activities throughout its sections. It is clear that the more actively a student learns and gains
proficiency in practical tasks, the more the educational objectives and curriculum goals are achieved.

The analysis revealed that the current textbook is considered passive according to William Romey’s criteria and fails to
actively engage learners in the learning process, thereby hindering their growth, development, and creativity. Consequently,
Volhard’s Organic Chemistry textbook has not met the objectives outlined in the curriculum approved by the Ministry of
Science, Research, and Technology. Therefore, it is recommended that another textbook with a more active content approach

than that of Volhard’s Organic Chemistry be used as the primary reference.
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