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Background: The choice of a field of study is one of the most important decisions a student makes
in their life. Several factors influence this decision. Given the pivotal nature of this stage in students'
lives, it is essential to scientifically investigate the roles of various factors such as environmental,
cognitive, and motivational factors in the selection of a field of study. However, so far, no study has
been conducted to determine the contribution of each of these factors.

Aims: The aim of this research was to investigate the environmental, cognitive, and motivational
factors influencing the inclination to choose a major in mathematics and physics in Iran.

Methods: The current research employed a descriptive correlational method. The participants
consisted of 400 ninth-grade students from Yasuj city, who were selected through a multi-stage
cluster random sampling method. All of them completed questionnaires on task value and expectancy
of success (Jo et al., 2013), multiple intelligences (McKenzie, 1999), emotional intelligence, locus of
control, previous math achievement, teacher's perception of previous math achievement, parent's
opinion on choosing a math-related major, and a scale measuring the inclination to choose a major
in mathematics and physics (Vaezirifar et al., unpublished). The internal relationships between
variables were tested using structural equation modeling in the Lisrel software.

Results: The social beliefs of the participants had an indirect structural effect on the inclination to
choose a major in mathematics and physics (p < 0.05). Additionally, previous math achievement had
an indirect structural effect on the inclination to choose a major in mathematics and physics, while
multiple intelligences did not have a direct structural effect on the inclination to choose a major in
mathematics and physics. Furthermore, task value had a direct structural effect on the inclination to
choose a major in mathematics and physics (p < 0.05).

Conclusion: Based on these findings, it is possible to design more targeted educational and
counseling programs for students so that they can make better-informed academic decisions.
Furthermore, teachers and parents can benefit from these findings to better understand their role in
guiding students toward mathematics and physics majors and assisting them in making more
successful choices. Ultimately, this research can contribute significantly to promoting mathematical
and physical sciences in society and developing a highly skilled human resource base in these fields.
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Introduction

The process of selecting an academic field of study
represents a pivotal crossroads in an individual's
educational journey, one that profoundly influences
their future career prospects and life choices (Tang et
al.,, 2021). The decision-making landscape is
intricate, influenced by an array of personal
inclinations, environmental contexts, and societal
expectations. Among the diverse fields of study
available to students, the choice to pursue disciplines
within mathematics and physics holds a unique and
significant place. These disciplines not only serve as
the bedrock of scientific inquiry but also lay the
foundation for careers in various STEM (Science,
Technology, Engineering, and Mathematics) fields,
driving technological innovations and scientific
advancements (Wang & Xue, 2022). Comprehending
the complex decision-making process that underpins
students’ choices when selecting a field of study,
particularly in mathematics and physics, requires a
multifaceted exploration of cognitive, motivational,
and contextual factors. Given the far-reaching
implications of this choice in students' lives,
educational researchers have embarked on a quest to
unravel the intricate web of influences that shape
these decisions (Dajani & Abu Hegleh, 2019).

This quest led to the development of theoretical
frameworks, with one prominent contender being the
Expectancy-Value Theory (EVT). Grounded in
psychology and educational psychology, EVT posits
that individuals make choices based on their
expectations of success and the perceived value or
importance they attribute to a particular course of
action. Applying EVT to the context of field of study
selection provides a comprehensive lens through
which to examine the motivations and rationale
guiding the selection of mathematics and physics as
majors (Cao et al., 2022).

However, while EVT offers a promising theoretical
framework, it is imperative to empirically investigate
its applicability and the specific dynamics at play
within the context of selecting mathematical and
scientific fields. Additionally, the decision-making
process is rarely influenced by a single factor in
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isolation. Environmental factors, personal cognitive
attributes, emotional intelligence, and prior academic
experiences all contribute to the final decision (Xu,
2022).

The aim of this research was to investigate the
environmental, cognitive, and motivational factors
influencing the inclination to choose a major in
mathematics and physics in Iran.

This article embarks on a comprehensive exploration
of the underlying structural model that informs the
selection of mathematical and scientific fields, with a
particular emphasis on mathematics and physics. We
delve into the intricate interplay of cognitive factors,
emotional intelligence, academic self-concept,
expectations of success, and task values within the
framework of the Expectancy-Value Theory.
Furthermore, we take into account the influence of
external factors, such as social beliefs, teacher
perceptions, and parental opinions, on the decision-
making process.

Through an empirical examination of these factors,
we aim to contribute to a deeper understanding of
how and why students opt to pursue studies in
mathematics and physics. By uncovering the
underlying structural model, we aspire to offer
educators, policymakers, and institutions valuable
insights that can inform strategies to support and
encourage students' choices in these critical academic
domains. In doing so, we seek to advance not only
theoretical comprehension but also to facilitate more
informed decision-making processes for students as
they embark on their academic journeys in
mathematics and physics.

Method

The present research is a descriptive correlational
study. The population of this study consisted of all
ninth-grade students in Yasuj, which numbered 9,105
individuals. According to Krejcie and Morgan's table,
a sample of 368 individuals was selected for
structural equation modeling analysis. Initially, ten
schools in Yasuj were randomly selected from among
the schools. In the next step, 41 individuals were
randomly chosen to complete the questionnaires in
each school. Finally, a total of 410 questionnaires
were collected, with 10 incomplete questionnaires
being discarded. Ultimately, 400 fully completed
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questionnaires remained for analysis. The inclusion
criteria for the study were the willingness of the
participants to take part, while the exclusion criterion
was incomplete questionnaires. The necessary data
were obtained through students' responses to the
questionnaires on task value, locus of control,
multiple intelligences, parental opinions about the
mathematics major, teacher opinions about previous
math performance, and a scale measuring the
inclination to choose a major in mathematics and
physics. Data analysis was conducted using SPSS 22
and LISREL 8.80 software.

Results

To examine the normal distribution in the research
variables, following the assessment of outliers and
data skewness, we initially tested the absence of
deviation from the normal distribution in the scores
of the research-dependent variables using the
Kolmogorov-Smirnov test, and the results indicated
the fulfillment of this assumption. The linearity of the
relationships between the research variables was
assessed through scatter plots of variables and
residuals. The scatterplot matrices obtained were
nearly elliptical, signifying the linearity of the
relationships between the variables. Furthermore, in
the scatterplot of residuals, a distribution that was
almost rectangular was observed, indicating the
presence of a linear relationship.
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To assess both the linearity and Pearson correlations
between variables, Pearson correlation coefficients
were calculated. Since a correlation above 0.90
between independent variables indicates
multicollinearity (Tabachnick & Fidell, 2007), this
was not observed in the research data. Furthermore,
tolerance and variance inflation factor (VIF) indices
were computed to examine multiple linearity. The
results indicated that the tolerance values for all
variables ranged from 0.15 to 0.59, exceeding the
predefined threshold of 0.10, and their VIFs ranged
from 1.70 to 5.06, remaining below the specified
threshold of 10. Therefore, there was no evidence of
multicollinearity among the mentioned variables.
Correlation coefficients were calculated for a sample
size of 400 individuals. Significant coefficients at the
0.05 level are indicated with one asterisk (*) and
those at the 0.01 level with two asterisks (**). To
assess the goodness of fit of the hypothetical model,
path coefficients and their significance were
examined. In the initial model, some of the indices
were satisfactory, but some, such as the root mean
square error of approximation (RMSEA), were not
within an acceptable range. Additionally, some
indicators shared common errors. By modifying the
paths and specifying covariances for them, the fit
indices of the overall model improved, and all paths
in the model became significant at a minimum level
of 0.05 (Table 1).

Table 1. Fit Indices of the Structural Model for Inclination to Choose a Major in Mathematics

Model X? Df df/x? NFI

IF| CFlI GFI AGFI RMSEA

Initial model ~ 1769 498 3.55 0.88
Final model 1067 448 2.30 0.93

090 090 0.87 0.83 0.094
095 095 094 0.89 0.036

As seen in Table 3, for the final model (DF = 30.2 /
X2), the goodness-of-fit indices indicate a well-fitting
structural model. The normed fit index (NFI) is 0.93,
the comparative fit index (CFI) is 0.95, the goodness-
of-fit index (GFI) is 0.94, the adjusted goodness-of-
fit index (AGFI) is 0.89, and the root mean square
error of approximation (RMSEA) is 0.036. These
results confirm the adequacy of the structural model
fit.

Conclusion
The aim of the present research was to investigate the
environmental, cognitive, and motivational factors

influencing the inclination to choose a major in
mathematics and physics in Iran. The direct path
coefficient of task value on the inclination to choose
the mathematics and physics major was found to be
0.626, which is statistically significant at the p < 0.05
level, with a t-value of 8.596. This indicates a
significant and direct effect of task value on the
inclination to choose this field of study.

Another finding of this study was that the direct path
coefficient of expectancy of success on the inclination
to choose a major in mathematics and physics was
0.049, which is not statistically significant at the p <
0.05 level, with a t-value of 0.891.
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Another finding of this study was that the indirect
path coefficient of multiple intelligences on the
inclination to choose a major in mathematics and
physics was 0.010, which is not statistically
significant at the p < 0.05 level, with a t-value of
0.065.

The indirect path coefficient of social beliefs on the
inclination to choose a major in mathematics and
physics was found to be 0.320, which is statistically
significant at the p < 0.05 level, with a t-value of
4.804.

Another finding of this study was that the indirect
path  coefficient of previous mathematical
achievement on the inclination to choose a major in
mathematics and physics was 0.170, which is
statistically significant at the p < 0.05 level, with a t-
value of 3.713.

Based on these findings, it is possible to design more
targeted educational and counseling programs for
students so that they can make better-informed
academic decisions. Furthermore, teachers and
parents can benefit from these findings to better
understand their role in guiding students toward
mathematics and physics majors and assisting them in
making more successful choices. Ultimately, this
research can contribute significantly to promoting
mathematical and physical sciences in society and
developing a highly skilled human resource base in
these fields.

In general, providing conducive research conditions,
especially in the field of behavioral sciences, is a
challenging task. This study, like many others, faced
certain limitations, one of which was relying
significantly on self-report questionnaires for data
collection. Students may not always provide precise
information about their motivations and decisions.
Adding additional data sources, such as interviews or
observations, could mitigate this limitation.
Furthermore, this study adopted a cross-sectional
design, collecting data at a single point in time.
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Following a long-term approach and tracking
students' educational decisions over time can provide
a deeper understanding of the decision-making
process and its effects. Therefore, it is recommended
to design and conduct long-term studies to track
students' educational decisions over several years.
Such studies can contribute to a broader
understanding of the evolution of motivational factors
and their effects on educational choices. Additionally,
further research is suggested to include diverse
samples of students from various educational levels,
different geographic regions, and multiple cultural
backgrounds to enhance a more comprehensive
understanding of the factors influencing educational
major selection.
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