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Introduction

In recent years, educational systems have witnessed
an increasing interest in policy development
regarding the ability to plan educational studies. This
planning, however, has not been limited to reading
and writing skills in high school but has also aimed at
improving education by focusing not only on content
learning and textbook importance but also on the
nature of educational interventions (Kristin, 2019).
Depending on the educational system, the role of
textbooks varies significantly, and a specific
framework can be developed to present math
textbook content based on desired curricula. Students'
understanding of textbooks at both high and low
levels can be distinctly different. At the lower level,
textbook content is structured on a spiral approach
that revisits each topic, with new methods introduced
for some new ideas. At the higher level, mathematics
teaching is generally organized and planned, making
it possible to implement it in various content domains
in schools (Tronvers, 2001). The structure and form
of the textbook serve as a unique educational model
in schools that can illustrate a specific sequence of
educational opportunities. Educational models are
only effective when textbooks are actively used.
Thus, the type of math textbooks should not be
separate from their analysis and application; the type
of teaching and planning should be an interactive part
of educational activities and math learning to enhance
understanding of mathematics' role (Rezad, 2009).
The most important aspect of a math textbook
includes definitions, sample questions, exercises, and
problems, which form a basic structure of a math
book. However, the reality of students reading and
understanding content still presents challenges. Even
when students can accurately state a mathematical
definition, they may lack a true understanding of it.
Students' understanding of mathematical content is a
crucial part of the learning process (Asri and
Oktalidiasri, 2020). Lack of textbook study is a
common concern among teachers, as students do not
fully utilize the potential benefits of their textbooks.
Lack of understanding and unfamiliarity with the
textbook negatively impacts students' learning
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(Givrang & Landrum, 2012). Most students either do
not know how to engage with textbooks or feel
unmotivated to learn from them, and the quality and
content of textbooks often do not provide satisfaction
for students (Al-Ghatani et al., 2020). Awareness of
common practices and perspectives regarding the use
of textbooks for both students and teachers can be one
of the best principles in learning. Educational
material designers should utilize methods and
theories to make educational content comprehensible
and accessible to highlight the multifaceted impact of
educational materials on mathematics learning. Based
on the above, the present study aims to examine the
psychological factors in the perception of male and
female students in Tehran regarding the use of math
textbooks.

Method

In the first step of the research, based on
phenomenological methodology, data collection is
carried out from individuals who have experienced
the phenomenon under study. Therefore, participants
must be selected in a way that ensures they have
directly experienced the phenomenon and possess
high-quality information. In this research step, a
multi-strategy  (intensity and snowball) non-
probabilistic sampling method is used to select
individuals with the most extensive experience in the
type of interaction with irritable managers.
Furthermore, for the continuation of the research with
a snowball strategy, additional participants are
chosen.

It should be noted that in phenomenological
interpretive research, there is no fixed number of
interviews for participants, and this number typically
ranges from 6 to 12 individuals. The interview
process will stop when new data cease to provide
additional theoretical insights. In this current
research, theoretical saturation was reached after
conducting 12 interviews.

Phenomenological interviews are generally deep and
semi-structured to allow the participants to provide
comprehensive and all-encompassing descriptions of
the phenomenon without imposing any limitations on
them. The objective of this type of interview is to
elicit the interviewee's opinions freely regarding
various aspects that have been induced with a
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relatively limited number of general questions,
ensuring room for responses beyond what the
researcher can explicitly predict within the analytical
model's structure. Therefore, the questions asked in
this type of interview are of an open nature, as they
neither suggest answers nor assume pre-existing
relationships between the subjects. It is crucial to
record audio and take notes on specific facial
expressions and body movements related to the
interviewees.

In the present research, participants respond to
inquiries about the components and indicators of the
perceptions of female and male students in Tehran.
The research aims to identify the factors influencing
the utilization of students' perceptions in Tehran, Iran,
and assess the categorization of these factors.

In the second step of this research to examine the
hypotheses and conceptual model from the previous
step  (phenomenological study), a 48-item
questionnaire was developed and provided to the
participants. The Likert scale was used as the
measurement scale in this questionnaire, which
includes five degrees of agreement: strongly agree,
agree, neutral, disagree, and strongly disagree, with
values ranging from 1 to 5. Considering that the
statistical population in the second step of this
research was 7000 male and female students in
Tehran, the research population was determined to be
364 using the limited population formula. Since some
guestionnaires may be incomplete and not analyzable,
364 questionnaires were prepared and distributed in
person.

Results

The qualitative data obtained from the first step of the
research, related to the perception of managers and
teachers using the interpretive phenomenological
qualitative method and through unguided and semi-
structured interviews with 12 participants, were
extracted and inferred using the phenomenological
analysis method. Two main themes were extracted:
content (including concepts, shapes, patterns) and
teaching methods (applied factors, theory, practice),
presentation methods (images, diagrams, formulas),
mediating components (learning environment,
previous experiences, individual thoughts), central
component (students' perception of math textbooks),
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and consequences (types of learning, students'
thinking, performance). In the context of the validity
of the phenomenological study, what is particularly
important is interpretive validity. Interpretive validity
is the extent to which the perspectives, thoughts,
feelings, purposes, and transactions of the individuals
under study are correctly understood by the
researcher and reflected in the research report. One of
the best strategies to achieve validity in interpretive
phenomenology is through participant feedback. The
coded interview text and research findings are
received by the participant to indicate their agreement
or disagreement with the extracted codes and the final
findings of the researcher. Ultimately, the results of
the analyses of each researcher are compared with
each other, and in case of substantial differences, the
primary researcher must find the reasons for the
differences and attempt to resolve them.

Therefore, in this research, the interview texts,
themes, concepts, and relationships extracted from
each participant were provided to them in order to
indicate their agreement or disagreement with the
results in the form of four options: strongly
agree/agree/somewhat agree/disagree. In all cases,
the options of strongly agree or agree were selected.

This research aimed in its second step to provide the
findings of the phenomenological study from the first
step to a larger statistical population of participants,
and to confirm the validity and reliability of the
conceptual and structural model inferred from the
first step using the data analysis of this tool. In fact,
the variables that are hypothetically proposed in the
following are inferred from the interpretive
phenomenological study of the research, with some
theoretical basis. Thus, the mentioned questionnaire
was designed with 51 items based on the Likert scale
spectrum, which presents the psychological
components of male and female students' perceptions
of math textbooks in Tehran, as obtained from the
qualitative research, to a larger statistical population.
This is to validate the validity and reliability of the
qualitative research findings. Table No. 1 illustrates
the themes and concepts of the extracted variables
from the first step of the research during the
phenomenological study and their corresponding
items in the questionnaire.
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Table 1. Research Variables, Concepts, and Indicators
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Main Components Concepts Indicators

Gender differences, interest, related factors of
concepts - .
mathematical operations
The content of the book shapes Geometric shapes, different d_|agrams, attractiveness,
provocation.
Mathematical relationships and rules, sequence of
Patterns

Functional factors

numbers,
Problem-oriented method, collaborative method,

The main applied method
components teaching methods theor Communication with theoretical content, principles
y and rules, compliance with course content.
practical Activities and exercises, practical applications.
Pictures Clarity of images, attractiveness, variety.
Charts Choosing the right type of diagram, identifying axes
How to present the content and signs, description and explanation.
Understanding and explaining the formula, applying
oS the formula
. L . Previous experiences Individual views, beliefs and attitudes
Mediator Students' point of view - e . - -
Individual thoughts Experiential learning, applied learning.
type of learning Analytical thinking, creative thinking.
Students' thinking Performance of group activities, understanding of
Dependency Consequences content
Function Understanding the concepts, applicability of the
content
Communication with the real world Interaction; Practical training, activity-based method
. . . Effective teaching method Interaction; Practical training, activity-based method
gl SHIEIEE [P Trust between teacher and student, creation of
Teacher and student communication - '
opportunity, exchange of opinions
Then, the quantitative data analysis of the and the relevant indicators is high, indicating

questionnaire was performed using Smart PLS 3
software to examine the significance of relationships
between the considered variables and the proposed
structural equation. The ability of each item to
measure the intended dimension and component was
assessed. Based on the results obtained, the reliability
of the measurement model, including composite
reliability and Cronbach's alpha, for the used
indicators, is found to be at an acceptable level, with
all indicators exceeding 0.70. Therefore, the
necessary correlation between the model's constructs

adequate internal reliability of the model. Another
criterion for examining the reliability of a
measurement model is factor loadings. Factor
loadings are calculated by measuring the correlation
between the indicators of a construct, and this value
should be equal to or greater than 0.40. Based on the
results obtained from Table 4, all factor loadings for
the corresponding indicators have a necessary and
suitable level. Therefore, the indicators related to the
6 constructs are appropriate for the model, and the
reliability of all 6 measured models is acceptable.

Table 2. Results of Cronbach's Alpha, Average Variance Extracted (AVE), and Composite Reliability (CR), Source (Research Findings)

Path Cronbach's alpha AVE CR
Students' perception 0.907 0.574 0.924
Students' point of view 0.895 0.657 0.920
An educational method 0.892 0.537 0.912
The content of the book 0.924 0.622 0.937
How to present the content 0.903 0.598 0.922
Consequences 0.896 0.546 0.915

The Goodness of Fit (GOF) index in PLS models is a
measure for assessing the overall fit of the model,
ranging from zero to one. Values close to one indicate
a good quality model. This index examines the ability
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of the model to predict the latent variables within the
model. The GOF index is used to evaluate the overall
fit of the model. A GOF value of 0.1 indicates a poor
fit, a value of 0.25 indicates an average fit, and a value
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of 0.36 is considered large for assessing the validity
of PLS models.

GOF= sgrt (Avg (Gommunalities) x Avg (R?))

Vol. 22, No. 128, 2023

Based on the obtained GOF value of 0.6981 the
overall fit of the model is confirmed to be appropriate.
The hypotheses analysis results are presented in the
following Table 3.

Table 3. Path Coefficients and Significance for Final VVariables

Path

Path Coefficients  Significance Level

The content of the book -> Students' perception
An educational method -> Students' perception
How to present the content-> Students' perception
Students' perception-> Students' point of view

Students' point of view-> Consequences
Students' perception-> Consequences

0.563 18.625
0.438 9.893
0.531 12.313
0.768 21.194
0.582 13.380
0.433 9.232

Conclusion

The purpose of this study was to identify the
psychological factors influencing male and female
students' perceptions of using math textbooks in
Tehran. The results indicated that psychological
factors could significantly impact students'
perceptions, and teaching methods and content
presentation can affect and alter their viewpoints.**
The results align with studies by Benken et al. (2015),
Hamoudi (2019), Hiller et al. (2021), and Madani &
Baghshikhi (2022). In explaining the results, it can be
said that students' perception of using math textbooks
is a vital factor in their learning process. Each student
has a unique style and method for understanding
mathematical concepts. Mathematical perception is
the strongest predictor of students' progress in math.
A positive mathematical perception is a combination
of enjoyment in solving math problems, the ability to
focus on math tasks for extended periods, a sense of
accomplishment in successfully completing math
courses, and a confidence in their math performance.
In examining the perceptions of female students in
Tehran regarding math textbook use, it was observed
that they generally prefer organized, step-by-step
learning. They approach math problems with
attention to finer details and tend to understand
fundamental concepts first before moving to more
complex ideas. Female students also need clear and
structured planning for using math textbooks and
often prefer problem-solving-based teaching methods
and practical exercises. On the other hand, in
examining the perceptions of male students in Tehran
regarding math textbook use, it was found that they
generally view math content in terms of broader
connections. They tend to start with difficult

questions and complex problems, moving to simpler
concepts afterward. Male students require motivation
and excitement in using math textbooks and are often
more engaged by competition- and game-based
teaching methods. Given these differences in
perception between male and female students in
Tehran regarding math textbook use, appropriate
teaching methods can be recommended for each. For
female students, teaching methods focused on
problem-solving, step-by-step instruction, and
practical exercises can help them better understand
and reinforce math concepts. For male students,
teaching methods centered on competition, games,
and challenging problems can increase their interest
in math and promote deeper understanding of the
concepts.
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