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INTRODUCTION

Educational institutions strive to ensure that their curricula are effective by establishing clear
cognitive, skill-based, and affective objectives for each course. Every course taught at any educational
level is designed with specific goals that educational specialists aim to achieve. Mathematics, in
particular, is one of the subjects taught with the intention of fulfilling cognitive, affective, and skill-
based objectives. According to (Russfendi 2010), mathematics is the essence of science, meaning that
itdoes notrely on other fields but rather serves as the foundation for all other applied and theoretical
sciences. Mathematics is also precise and comprehensible because it combines simplicity and
enjoyment through symbols and conditions agreed upon by experts in mathematics education.

In other words, mathematics is the foundation of science education and is more universal than other
sciences due to its abstract nature. As a result, it finds numerous applications in fields such as
commerce, engineering, as well as social and natural sciences (Alshehri. 2022).
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Moreover, mathematics plays a significant role in practical and scientific applications in everyday life.
Its substantial contribution to technological advancements and modern industry is undeniable.
There is no doubt that mathematics is one of the fundamental pillars of any scientific progress.
Without the precision, creativity, and immense efficiency of mathematics, the sciences would not
have reached the heights they have today (Al-Mashhadani, 2011).

Additionally, learning mathematics plays a crucial role in developing students' skills in logical
thinking, problem-solving, reasoning and proof, communication, and imagination (Depdiknas, 2006;
Amelia, 2000).

Hence, it is imperative for researchers to focus on studying the factors that may influence students’
learning of mathematics. Recent research has consistently highlighted differences in mathematics
achievement among students across various educational levels from diverse cultural backgrounds.
This issue has garnered the attention of many educators and psychologists (Shen&Chan, 2002;
House, 2006).

The role of various cognitive and social factors has emerged as critical motivators influencing
students' achievement in mathematics. In light of these findings, studies have indicated that socio-
cognitive factors, such as motivation and interests, serve as decisive elements impacting students’
performance in mathematics (Trujillo et al., 2020; Lim, 2023; Mercader Rubio et al., 2022).

One of these factors is students’ self-confidence in learning mathematics. Thomas (2007) asserts
that without self-confidence, a student may miss many opportunities due to fear of potential
consequences. It is important to note that self-confidence is not innate but rather acquired (Wiliam,
2010).,). A study by (Gulistan et al. 2017) identified self-confidence as a factor influencing students'
achievement in mathematics courses. Several studies have shown that students' self-confidence in
learning mathematics impacts their performance in mathematics courses. Consequently, self-
confidence is believed to play a crucial role in enhancing students' achievement in learning
mathematics. Additionally, a study by (Ganley et al. 2016) revealed some evidence of a reciprocal
relationship between confidence in learning mathematics and overall academic performance in
middle schools.

According to (Ganley & Lubienski 2016), confidence in learning mathematics is considered a
metacognitive variable. It is important to consider whether metacognition is general or domain-
specific. In other words, it is important to clarify the extent to which general points regarding
individuals' metacognitive abilities, potential for error, and the underlying mechanisms across
subject areas reflect the difficulties learners encounter in mathematics.

It is noteworthy that self-confidence in learning mathematics is shaped by various cognitive and
social factors, such as self-regulation, academic self-efficacy, beliefs about the mathematics course,
math anxiety, motivational beliefs—including the intrinsic value of mathematics—and self-concept
in mathematics (Champion, et,al.2010). Additionally, certain academic and social factors, such as
parental education level, academic specialization, prior experience with learning mathematics, and
gender, also play a role (Ganley& McGraw,2016).

The current study focuses on some of these variables to determine their role in predicting self-
confidence in learning mathematics among university students. Among these variables is academic
self-efficacy, which is considered a psychological construct that has garnered attention from
psychologists and educators due to its association with learning motivation and academic
achievement (Johnson, et al.,2024).

Studies (Zkal,et al 2019; Alpacion et al., 2014; Gulistan et al., 2017) have consistently demonstrated
that academic self-efficacy beliefs are strong positive predictors of students' mathematics
achievement and confidence in their ability to learn mathematics across middle, high school, and
university levels. Conversely, behavioral and emotional disaffection towards mathematics has been
identified as a significant negative predictor of both mathematics confidence and achievement.
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Peng et al. (2024) found that despite the inherent challenges of mathematics courses, students with
high levels of self-efficacy are capable of leveraging these courses to enhance their ability to utilize
and apply mathematical concepts.

The influence of gender on mathematics self-efficacy and confidence has been a subject of ongoing
investigation. While initial gender disparities in mathematics interest have often been posited as a
driving force behind subsequent performance gaps, recent studies (Cho, 2017; McMurran etal., 2023;
Nishen et al., 2024; Roncevic et al., 2023; Perez-Arias., 2023; Roberts et al,, 2023)) have consistently
revealed substantial gender differences in mathematics self-efficacy, with males exhibiting higher
levels of confidence.

Piper (2023) attributed this disparity to negative expectations held by parents, teachers, and peers,
which can foster negative self-perceptions and attitudes towards mathematics among female
students. These findings underscore the complex interplay between societal expectations, individual
beliefs, and academic outcomes. These negative expectations and attitudes can lead to decreased
performance, further reinforcing the negative perceptions of parents and teachers. Thus, a cycle of
low expectations and underachievement is perpetuated. Several factors contribute to this cycle: (1)
girls, more so than boys, tend to hold a fixed mindset regarding mathematical ability, believing it to
be an inherent trait; (2) females exhibit higher levels of mathematics anxiety compared to males; (3)
girls may doubt their capability to solve mathematical problems; and (4) the belief among girls that
their abilities are so limited that effort is futile can lead to a decrease in persistence.

The current study posits parental education level as a third variable influencing individuals'
mathematics self-efficacy. This influence is particularly evident through parental involvement in
mathematics education, such as assisting children with homework. Such involvement has been
shown to enhance children's confidence in their mathematical abilities.

Research by (Nishen et al. 2024 ,Basak & Ghosh 2014) has substantiated the significant influence of
parental factors on children's mathematics self-efficacy. These studies have revealed marked
differences in both parental involvement in mathematics homework and children's mathematics self-
confidence. Notably, children of parents with higher levels of education, who were more actively
involved in their children's mathematics learning, exhibited significantly higher levels of self-efficacy.

Furthermore, the role of prior experiences in mathematics cannot be overlooked. Zhang,et al (2004)
as well as (Adel-Fattah 2005) contend that low mathematics self-efficacy is not merely a consequence
of insufficient practice, but rather a result of misconceptions about mathematics learning stemming
from negative past experiences.

Numerous researchers have posited that academic major plays a role in mathematics self-efficacy.
However, findings on this issue have been inconsistent. While several studies (Al-Mukhlafi, 2010;
Ryan, 2008; Battin, 2015) have found no significant differences in mathematics self-efficacy between
students in science and humanities majors, other research (Geraci,et al., 2023; Ganley et al., 2016;
Roberts et al.,, 2023) has revealed substantial disparities, with science students exhibiting higher
levels of confidence.

Purpose of the study

Building on the aforementioned findings, this study aims to investigate the predictive roles of
academic self-efficacy (across its various dimensions), academic major, gender, and prior
mathematics experience on Mathematical confidence among a sample of Saudi Arabian university
students. Notably, to the best of our knowledge, no previous studies within the Arab context have
comprehensively examined the predictors of Mathematical confidence among university students.

THEORETICAL FRAMEWORK
Academic self-efficacy

Self-efficacy exerts a profound influence on all human endeavors. It encapsulates an individual's
beliefs, expectations, and confidence in their ability to complete a task. Within the academic realm,
this construct is more specifically termed academic self-efficacy (Forester et al., 2004).
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Within the educational context, self-efficacy serves as a pivotal factor contributing to learners’
success. This is because self-efficacy influences the choices learners make and the pathways they
pursue (Schunk & Pajares, 2005).

The concept of academic self-concept refers to individuals' knowledge and perceptions of themselves
within academic contexts. Academic self-efficacy, a more specific construct, pertains to individuals'
beliefs in their capacity to successfully perform particular academic tasks (Ferla et al., 2009).

Academic self-efficacy, moreover, refers to an individual's belief in their capability to attain a specific
level of performance on an academic task or achieve a particular academic goal (Bandura, 1997;
Wigfield, & Eccles, 2002; Elias & Loomis, 2002; Linenbrink & Pintrich, 2002; Schunk & Pajares, 2005).

Academic self-efficacy is grounded in Bandura's (1977) social cognitive theory. According to this
perspective, self-efficacy is defined as 'an individual's belief in their capacity to organize and execute
courses of action required to produce given attainments' (Eccles & Wigfield, 2002).

The theory of self-efficacy suggests that academic self-efficacy may vary in strength as a function—
some individuals may perceive themselves as more capable of handling difficult tasks, while others
may believe they can only succeed in easier tasks. Moreover, self-efficacy is considered to be
situational in nature, though it is also viewed by some as a stable trait (Linenbrink & Pintrich, 2002).

The importance of academic self-efficacy beliefs lies in their role as intrinsic factors that facilitate
learning. These beliefs influence a student's motivation and performance on academic tasks and
contribute to determining the amount of effort exerted to complete these tasks. The degree of a
student's belief in their ability to carry out the necessary actions to achieve these tasks depends on
their self-efficacy beliefs (Cherian & Jacob, 2013).

This variable is also related to students' confidence in completing tasks that require specific research
knowledge and skills within academic settings. For example, Cheng et al. (2019) identified that
academic self-efficacy was significantly associated with academic resilience. It is important to
recognize that academic self-efficacy is a crucial variable linked to task performance factors,
reflecting the extent of a student's personal capabilities. This, in turn, enables them to exert greater
effort in achieving their academic goals. Additionally, academic self-efficacy represents a student's
actual performance in addressing and overcoming problems related to academic situations.

Mathematics confidence

For many students, learning mathematics in school can be a stressful experience, particularly when
encountering complex and novel mathematical concepts (Maleh, 2010). However, the process of
learning mathematics can also be rewarding and satisfying, especially when successfully solving
challenging mathematical problems.

In traditional mathematics classrooms, students typically work independently on short, single-
answer exercises. While this approach allows students to develop mathematical skills and concepts,
it often neglects the opportunity for students to discover their own learning abilities (Anderson,
2006; Boaler, 2000; Boaler & Greeno, 2000). In fact, students can learn that they are capable of
mastering mathematics when they successfully connect the smaller pieces of the 'mathematical
puzzle' presented by the teacher.

It is noteworthy that fluctuations in students' mathematics achievement can be attributed to one of
the most significant psychological factors: self-confidence or self-efficacy in mathematics. Self-
confidence refers to an individual's belief in their ability to accomplish and complete various tasks.
According to Bandura (1977), "Skills are not a measure of the abilities one possesses but rather a
belief about what one can achieve (Waini et al.,, 2014).

Adler (2013) define it as the psychological components that influence a student's academic level and
describe their behaviors in mathematics learning activities. It determines the student's confidence in
their mathematical conceptual framework and its application in problem-solving, as well as in
reaching correct solutions using procedural knowledge.
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Waini et al. (2014) define confidence in mathematics as the belief or perception that an individual
can organize and execute the necessary procedures to succeed in a specific mathematical task.
Abdou,etal., (2020) describes confidence in mathematics as positive beliefs that influence a student's
behavior towards learning mathematics and serve as a factor in shaping mathematical competence.

The importance of mathematical confidence and how to foster it in students

Mathematical confidence is one of the fundamental pillars on which the concept of mathematical strength is
built. [t represents the affective dimension of mathematical strength, and this strength cannot be fully
realized without the accompanying psychological components that impact a student’s academic
performance and behavior during mathematics teaching and learning activities (Sabri, 2023).

For students to comprehend mathematics, they must believe in their capacity to understand and
learn it. There is a pervasive cultural belief that mathematical ability is an innate gift. However,
researchers such as Carol Dweck have extensively challenged this notion (Dweck, 2007).

According to Su et al.. (2020),, there is a prevailing belief that our abilities and intelligence are fixed
and cannot be changed.

However, others contend that our capabilities can be enhanced through dedicated study, practice,
and hard work. As educators, we must cultivate a growth mindset in our students. Confidence in
mathematics is reflective of cognitive growth, a perseverance mindset, a positive attitude towards
errors, a willingness to take risks, and self-reliance. Moreover, fostering mathematical confidence
supports students' ongoing engagement in mathematics, increases their motivation to learn and
exert effort, and encourages them to take intellectual risks, thereby aiding them in making sound
decisions when confronted with diverse situations and problems (Abdul Aal, 2023).

Conversely, mathematics has a profound impact on bolstering students' self-confidence. Confidence
is the most critical attribute for success in mathematics. Conversely, performance in mathematics
significantly influences self-confidence. Therefore, mathematics provides an excellent opportunity to
cultivate self-efficacy. (Su, et al., 2021).

Conversely, a lack of confidence and fear of making mistakes are among the most significant barriers
to perseverance and self-belief in mathematics. When students fear errors, it hinders their ability to
engage in authentic problem-solving. They become hesitant to experiment with strategies because
they cannot be certain that they will yield the correct answer (Dweck, 2007).

Therefore, fostering students' confidence in mathematics is crucial for helping them develop a
positive attitude towards the subject. Consequently, classroom teachers should:(1) Acknowledge all
contributions positively, encourage learning from mistakes, and welcome incorrect answers as a
starting point for new understanding, (2) employ positive language, (3) promote independent
research and small group work, and (4) value diverse problem-solving approaches
(Recco,et,al,,2022).

STUDY DESIGN AND METHODOLOGY

This study employs a descriptive research approach, chosen for its appropriateness to the objectives
of the investigation. The study aims to elucidate the role of Academic Self-Efficacy in predicting Math
Confidence, as well as to examine the extent to which Math Confidence varies based on gender
(male/female), prior mathematical experience, and academic specialization.

Participants

Participants were selected through random sampling. Ethical approval for the study was obtained
from the Institutional Review Board, and informed written consent was secured from all participants.
The sample comprised 190 students from Imam Muhammad Ibn Saud Islamic University in Riyadh,
Saudi Arabia, including 137 males and 53 females, with a mean age of 17.7 years (SD = 2.6). Table 1
presents the demographic characteristics of the participants.
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Table 1. Demographic characteristics of participants (N = 190)

Item Category Frequency | Percentage
(U] (%)
Gender men 137 %72.10
women ,53 %27.8
Age (years) 17-18 years | 92 %48.8
19-22 years | 98 %51.7
Parents’ educational | Category Frequency Percentage (%)
levels (f)
Father Bachelor 116 %61
Secondary 74 %38.9
Total 190 %100
Mothers Category Frequency Percentage (%)
()
Bachelor 100 %52.6
Secondary 90 47.3%
Total 190 %100
prior mathematical | No 24 %12.6
experience yes 166 %87.3

Measures

The Academic Self-Efficacy Scale (TASES), developed by Sagone and Caroli (2014) through
confirmatory factor analysis (CFA), was employed to assess perceived academic self-efficacy. This
instrument comprised 30 items rated on a 7-point Likert scale ranging from 1 (not at all efficient) to
7 (completely efficient). The TASES delineated four primary dimensions: self-engagement, self-
oriented decision-making, others-oriented problem-solving, and interpersonal climate. Self-
engagement pertains to the capacity to address personal engagement challenges, while self-oriented
decision-making reflects the ability to identify solutions through self-reliance. Others-oriented
problem-solving encompasses the skill of resolving critical issues by leveraging external support, and
interpersonal climate denotes the aptitude for fostering a cooperative and collaborative
interpersonal environment (Sagone & Caroli, 2014).

Measure of math confidence

Participants' levels of mathematics confidence were assessed using the Math Confidence Scale (MCS;
Hendy et al., 2014). This self-report measure, completed in approximately five minutes, consisted of
a seven-item Likert-type scale anchored by "strongly disagree" (1) and "strongly agree" (5). Items
tapped into mathematics behaviors where confidence might fluctuate, including comprehending
mathematical concepts, achieving satisfactory grades, and completing homework problems. The MCS
has demonstrated acceptable internal reliability, convergent validity, and test-retest reliability. In a
study involving 368 participants, Hendy et al. (2014) reported a mean self-reported mathematics
confidence score of 3.79 with a standard deviation of .90.

Procedure

Survey instruments comprising the Math Confidence Scale and the Academic Self-Efficacy Scale,
along with demographic questions, were administered to randomly selected participants. Two
research assistants, experienced academic advisors, oversaw the data collection process in
accordance with established protocols. Ample time was allotted for questionnaire completion, and
respondents were encouraged to provide honest and unbiased responses.

Data analysis

Data were coded, entered, and subjected to statistical analysis using SPSS version 26 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics, including means, were calculated to characterize the
sample. Independent sample t-tests were employed to examine the association between socio
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demographic variables and levels of math confidence. A significance level of p <.05 was adopted. To
explore the predictive relationship between multiple variables and math confidence, a multiple
regression analysis was conducted, incorporating gender, parental educational attainment, prior
mathematics course experience, and academic self-efficacy as predictors.

RESULTS
Relationship between academic self-efficacy and math confidence

A primary objective of this study was to investigate the relationship between academic self-efficacy
and math confidence among participants. Pearson correlation coefficients were employed to examine
the association between these two primary variables and their respective dimensions. The results of
these analyses are presented in Table 2.

Table 2: Pearson correlation coefficient of dimensions of academic self-efficacy and math confidence

(N 190)
Dimensions of Academic Self-Efficacy Math Confidence
self-engagement 597"
self-oriented decision making 408"
others-oriented problem solving 446"
interpersonal climate 278"

Table 2 shows that correlation coefficients of all Dimensions of Academic Self-Efficacy with Math
Confidence is significant at p<0.01.

Group differences in math confidence

The study aimed to determine whether statistically significant differences in math confidence existed
among participants based on gender, prior mathematical experience, and academic specialization. To
achieve this, mean math confidence scores and standard deviations were calculated for each group
defined by these variables. Independent sample t-tests were conducted to assess group differences.
Results are presented in Table 3.

Table 3: Differences in Math Confidence Based on gender, prior mathematical experience, and,
academic specialization (N=190)

Gender N Mean Std. t-values Sig.
Deviation

men 137 24.3212 | 7.44483 .63605 -.803- .538
women 53 25.3019 | 7.82153 1.07437

academic N Mean Std. Std.  Error | t-values Sig.
specialization Deviation Mean

, Humanities 107 229533 | 7.81796 .75579 -3.506 .001
Natural science 83 26.7108 | 6.64157 72901

prior mathematical | N Mean Std. Std.  Error | t-values Sig.
experience Deviation Mean

No 24 22.5000 | 6.85248 1.39876 -1.460- 146
yes 166 24.8976 | 7.60991 .59064

Asindicated in Table 3, no significant differences in math confidence were observed between genders
(t=0.803, sig. =.538). Similarly, prior mathematical experience did not significantly influence math
confidence (t = 1.460, sig. = .146). However, a significant difference in math confidence was found
based on academic specialization, with natural science students demonstrating higher levels of
confidence (t = 3.506, sig. =.001).

Predictive influence of academic self-efficacy on math confidence

To assess the predictive influence of academic self-efficacy on math confidence, a multiple
regression analysis was conducted. The findings of this analysis are detailed in Tables 4 and
5.
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Table 4: Summary of multiple regression analysis between the predictor’s variables and the criterion
measure

Multiple R=.616

Multiple R-square =.379

Adjusted R-square =.366.

standard error of the estimate 6.00677.

Model Sum of | df Mean Square | F Sig.
Squares
1 Regression | 4080.748 4 1020.187 28.275 .0002
Residual 6675.047 185 36.081
Total 10755.795 189

a. Predictors: (Constant), interpersonal climate, self-engagement others-oriented problem solving, self-
oriented decision making b. Dependent Variable: Math Confidence

Table 4 presents the results of the multiple regression analysis, indicating that the combined
dimensions of academic self-efficacy accounted for 37.9% of the variance in math confidence (R =
.616, R? =.379). These findings suggest a substantial relationship between academic self-efficacy and
math confidence. Furthermore, the analysis of variance yielded a significant F-ratio (F = 28.275, sig.
=.000), confirming the overall predictive power of the model.

Table 5: relative contribution of the independent variables to the prediction

Predictor Variables Unstandardized Standardize t Sig.

Coefficients d

Coefficients
B Std. Beta
Error

(Constant) 2.071 2.742 .755 451
self-engagement .848 122 .639 6.925 .000
self-oriented decision | -.238- 134 -.184- -1.772- .078
making
others-oriented 279 122 215 2.283 .024
problem solving
interpersonal climate -123- 124 -.081- -.990- 323

The data presented in Table 5 reveal that certain independent variables significantly contribute to
the prediction of Math Confidence.

o -Self-engagement: Academic Self-Efficacy demonstrated a substantial contribution to Math
Confidence through the dimension of self-engagement, with a standardized coefficient
(B\betaf) of .639(t=6.925, sig. =.000)

e -Others-oriented problem solving: Academic Self-Efficacy also made a notable
contribution to Math Confidence via others-oriented problem solving, with a f\betaf} of .215,
t=2.283, sig. =.0.024).

Interpersonal climate and self-oriented decision making: Conversely, the dimensions of
interpersonal climate and self-oriented decision making did not show a statistically significant
relationship with Math Confidence.

DISCUSSION

This section explores the relationship between the independent variables and the dependent
variable.

Academic self-efficacy and math confidence

This study contributes to the ongoing research on the significant role that academic self-efficacy plays
in predicting math confidence among students at Imam Muhammad Bin Saud Islamic University and
Bin Khaldoun Secondary School in Riyadh.
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The overall results of the current study revealed that the dimensions of academic self-efficacy are
capable of predicting confidence in learning mathematics among the study's participants. This is
evident from the findings related to the first and third research questions, which highlighted a
statistically significant positive relationship between the various dimensions of academic self-
efficacy and confidence in learning mathematics. This relationship is further supported by the results
of the third question.

The results of the first and third questions indicate that the beliefs and perceptions of individuals
with high academic self-efficacy in the study sample enhance their confidence, abilities, and
mathematical skills, enabling them to generate a large number of ideas or solutions when it comes to
solving mathematical problems. Moreover, these individuals are quick to produce solutions.
Additionally, the same judgments and beliefs in their academic self-efficacy drive them to easily
diversify and adapt these ideas or solutions according to the specific requirements of the
mathematical problem or situation at hand. When one solution or idea fails, they are able to quickly
generate an entirely different solution.

Consistent with previous research (Ganley et al., 2016; Champion, 2010; Johnson, 2024), the findings
of the first and third questions underscore the multifaceted nature of self-confidence in mathematics.
This construct is influenced by a complex interplay of cognitive and social factors, such as self-
regulatory strategies, beliefs about one's ability in mathematics, and attitudes toward the subject.

In accordance with previous research (Zkal, 2019; Alpacion et al., 2014; Gulistan et al., 2017), the
data from the first and third questions provide further evidence of the robust relationship between
academic self-efficacy and mathematics outcomes. These findings suggest that students' beliefs in
their ability to succeed in mathematics are powerful predictors of their achievement and confidence,
spanning from adolescence to young adulthood.

Differences in mathematics learning confidence according to demographic variables

If we move on to discuss the results of the comparison between sample members in mathematics
learning confidence according to gender, field of study, and prior experience in studying
mathematics, we find that the results of the second question, which addressed this comparison, did
not reveal any significant differences in mathematics learning confidence according to these
variables except for the field of study where the results in this context revealed a significant and
positive impact of studying natural sciences on increasing confidence in mathematics learning. This
result is expected given the existence of knowledge, abilities, and skills in mathematics among
students majoring in natural sciences, as most of their studies depend on mathematics, and
admission to natural science majors requires high grades in mathematics.

CONCLUSION

This paper examines confidence in learning mathematics among high school and university students.
Below, we will discuss some of the weaknesses in our research, outline the conclusion, and offer
observations and potential future directions for research.

One weakness of this study is the relatively low response rate to the online survey among students
enrolled in high schools and Imam Muhammad bin Saud Islamic University. Out of approximately 500
targeted students, only 190 valid responses were received, resulting in a response rate of just 21.6%.
One possible explanation for this low response rate is the timing of data collection. June coincides
with the end of the academic term for students, and therefore, the majority of students—more than
three-quarters—likely preferred to focus on their studies rather than participate in the survey for
the current research.

Another weakness of this study is the verification of prior experience in learning mathematics,
specifically the final grade achieved in mathematics during high school. The results indicate that
there was only a very slight variation in the distribution of grades among the surveyed students.
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Another weakness lies in the distribution of students according to their academic majors. The
collected data shows that a significant portion of the sample—56.7%—consists of students from the
humanities.

In contrast, only 43% of the surveyed students are majoring in natural sciences. There is a possibility
that our statistical results might yield different outcomes if there were a more balanced or varied
distribution of majors among the survey participants. Beyond academic achievement, gender
differences, and study program specialization, it would also be interesting to explore other
backgrounds, including students' hometowns or places of origin (urban or rural) and their socio-
economic status.

In conclusion, the present study suggests that future research could delve more deeply into these
interactions. For instance, exploring how academic self-efficacy and confidence in learning
mathematics interact with focus and enthusiasm in various learning settings could reveal nuanced
effects.

Additionally, examining how interventions aimed at improving the learning environment may
enhance students' confidence in learning mathematics would be valuable.

Academic self-efficacy and academic self-concept: Reconsidering structural relationships.
Acknowledgment:

This work was supported and funded by the Deanship of Scientific Research at Imam Mohammad Ibn
Saud Islamic University (IMSIU) (grant number IMSIU-RG23080).

REFERENCES

Abdou, R. M., Hamouda, N. H., & Fawzy, A. M. (2020). Validity and reliability of the Arabic dyscalculia
test in diagnosing Egyptian dyscalculic school-age children. The Egyptian Journal of
Otolaryngology, 36, 1-5.

Adler, ]. (2017). Mathematics in mathematics education. South African Journal of Science, 113(3-4),
1-3.

Al-Mekhlafi, Abdel-Hakim (2010). Academic self-efficacy and its relationship to some personality
traits: A field study on a sample of Sana’a University students. Damascus University Journal,
Volume 26-482.514

Alpacion, N. D., Camafian, C. T., Gregorio, A. ]. L., Panlaan, ]. M. R,, & Tudy, R. A. (2014). Attitude, self-
efficacy and students’ academic performance in mathematics. IAMURE International Journal
of Social Sciences, 12(1), 21-34.

Alshehri ,S.(2022).A Proposed Training Program Based on the International Student Assessment
(PISA) To Develop the Teaching Practices of High School Mathematics Teachers and Its
Impact on the Develop. Journal of Mathematics Education - (24 (4) April 2222 AD Part One.

Amelia, S. (2015). Pengaruh accelerated learning cycle terhadap kemampuan pemecahan masalah
matematis siswa SMP. Jurnal Pengajaran Matematika Dan [lmu Pengetahuan Alam, 20(2),
122-124.

Anderson, |., & Moore, M. (2006). Evaluating the professional learning of secondary mathematics
teachers: Reflecting on their reflections. In annual conference of the Australian association
for research in education.

Arias, 0., Canals, C.,, Mizala, A., & Meneses, F. (2023). Gender gaps in Mathematics and Language: The
bias of competitive achievement tests. Plos one, 18(3), e0283384

Ascd. Elias, S. M., & Loomis, R. ]. (2002). Utilizing need for cognition and perceived self- efficacy to
predict academic performance 1. Journal of Applied Social Psychology, 32(8), 1687-1702.

Ayotola, A, & Adedeji, T. (2009). The relationship between mathematics self-efficacy and
achievement in mathematics. Procedia-Social and Behavioral Sciences, 1(1), 953-957.

Bandura A (1997) Self-efficacy: the exercise of control. New York, Freeman. Cheng, Y. H,,

graduate studies. Higher education research & development, 38(5), 907-921.

Bandura, A., & Wessels, S. (1997). Self-efficacy (pp. 4-6). Cambridge: Cambridge University Press.

5451


https://armin.journals.ekb.eg/article_328422.html
https://armin.journals.ekb.eg/article_328422.html
https://armin.journals.ekb.eg/article_328422.html

Alnaimi et al. The Role of Academic Self-Efficacy in Predicting Mathematical Confidence

Basak, R., & Ghosh, A. (2014). Perception of mathematics self-efficacy and achievement of primary
school students. Journal of the Indian Academy of Applied Psychology, 40(1), 113-120.

Battin, L. M. (2015). Achievement in Mathematics and Self-Concept Among Gifted Female High School
Seniors.

Boaler, J., & Greeno, J. G. (2000). Identity, agency, and knowing in mathematics worlds. Multiple
perspectives on mathematics teaching and learning, 1, 171-200.

Champion, D. J., Hobbs, G. B., Manchester, R. N., Edwards, R. T., Backer, D. C., Bailes, M., ... & Yardley,
D. R. B. (2010). Measuring the mass of solar system planets using pulsar timing. The
Astrophysical Journal Letters, 720(2), L201.

Champion, J. K. (2010). The mathematics self-efficacy and calibration of students in a secondary
mathematics teacher preparation program. University of Northern Colorado.

Cheng, Y. H,, Tsai, C. C., & Liang, J. C. (2019). Academic hardiness and academic self-efficacy in
graduate studies. Higher education research & development, 38(5), 907-921.

Cherian & Jacob. (2013). Impact of Self Efficacy on Motivation and Performance of Employees.
International Journal of Business and Management, Vol. 8, No. 14.

Cho, S. Y. (2017). Explaining gender differences in confidence and overconfidence in math. Available
at SSRN 2902717.

Ciftci, S. K, & Yildiz, P. (2019). The Effect of Self-Confidence on Mathematics Achievement: The
Metaanalysis of Trends in International Mathematics and Science Study
(TIMSS). International Journal of instruction, 12(2), 683-694.

Depdiknas.,] (2006). Jurikulum Tingkat Satuan Pendidikan. Jakarta : Depdiknas

Dweck, C. S. (2007). The perils and promises of praise (Vol. 65, No. 2, pp. 34-39).

Elias, S. M., & Loomis, R. J. (2002). Utilizing need for cognition and perceived self-efficacy to predict
academic performance 1. Journal of Applied Social Psychology, 32(8), 1687-1702.

El-Maleh, A. F. A. 1. (2020). The Effect of Using Field Trips Method on Developing Achievement and
Satisfaction through English Instruction for Students with Special Needs Course Al-Arish
Faculty of Education, English Majors. College of Education Journal. Banha, 31(123), 1-54

Emmons,S&Thomas,A.(2007).Power performance for Singers.Oxford University press,UsA.Rab 11 27,
1419 AH - Music - 320 pages

Ferla, ., Valcke, M., & Cai, Y. (2009). Academic self-efficacy and academic selfconcept: Reconsidering
structural relationships. Learning and individual differences, 19(4), 499-505.

Forester, M., Kahn, ]. H., & Hesson-McInnis, M. S. (2004). Factor structures of three measures of
research self-efficacy. Journal of Career Assessment, 12(1), 3-16

Ganley, C. M., & Lubienski, S. T. (2016). Mathematics confidence, interest, and performance:
Examining gender patterns and reciprocal relations. Learning and Individual Differences, 47,
182-193.

Ganley, C. M., & McGraw, A. L. (2016). The development and validation of a revised version of the
math anxiety scale for young children. Frontiers in psychology, 7, 1181.

Gettinger, M., & Seibert, J. (2011) Best practices in increasing academic learning time. Best Practices
in School Psychology.

Gulistan, M., Athar Hussain, M., & Mushtaq, M. (2017). Relationship between Mathematics Teachers'
Self Efficacy and Students' Academic Achievement at Secondary Level. Bulletin of education
and research, 39(3), 171-182.

Geraci, A., Di Domenico, L., Inguglia, C., & D’Amico, A. (2023). Teachers’ emotional intelligence,
burnout, work engagement, and self-efficacy during COVID-19 lockdown. Behavioral
Sciences, 13(4), 296.

House, J. D. (2006). Mathematics beliefs and achievement of elementary school students in Japan and
the United States: Results from the Third International Mathematics and Science Study. The
Journal of genetic psychology, 167(1), 31-45.

John, J. E., Insouvanh, K., & Robnett, R. D. (2023). The roles of gender identity, peer support, and Math
anxiety in Middle School Math Achievement. Journal of Research on Adolescence, 33(1), 230-
250.

Johnson, D. W., Johnson, R. T., & Smith, K. A. (2024). Cooperative learning: Improving university
instruction by basing practice on validated theory

5452


https://www.google.com.sa/search?tbo=p&tbm=bks&q=subject:%22Music%22&source=gbs_ge_summary_r&cad=0

Alnaimi et al. The Role of Academic Self-Efficacy in Predicting Mathematical Confidence

Johnson, T. C. (2024). Faith Believes, Hope Expects: The Impact of Calvin's Theology on the
Mathematics of Chance. arXiv preprint arXiv:2407.13312.

Khairum, H., etal. (2014). Engineering Technology Students’ Attitudes towards Engagement in
Mathematics. Journal of Research and Method in Education, 4(5), 76- 78 8.

Lim, W,, Yoon, H., Bae, Y., & Kwon, 0. N. (2023). The development of sociomathematical norms in the
transition to tertiary exam-oriented individualistic mathematics education in an East Asian
context. Educational Studies in Mathematics, 113(1), 57-78.

Linenbrink EA, Pintrich PR (2002). Achievement goal theory and affect: An asymmetrical
bidirectional model. Educ. Psychol. 37(2):69-78.

Maclellan, E. (2014). How might teachers enable learner self-confidence? A review study.
Educational Review, 66(1), 59-74

Mashhadani,A. (2011). Teaching concepts and skills in mathematics. Al-Yazouri Sc1ent1f1c

McMurran, M., Weisbart, D., & Atit, K. (2023). The relationship between students' gender and their
confidence in the correctness of their solutions to complex and difficult, mathematics
problems. Learning and Individual Differences, 107, 102349.

Mercader Rubio, I, Oropesa Ruiz, N. F., Angel, N. G., & Fernandez Martinez, M. M. (2022). Motivational
profile, future expectations, and attitudes toward study of secondary school students in
Spain: Results of the PISA report 2018. International Journal of Environmental Research and
Public Health, 19(7), 3864.

Nishen, A. K., Streck, H., Kessels, U., & Steinmayr, R. (2024). Feeling joy x feeling competent: Predicting
math-related occupational aspirations from math grades, gender, and parents’ occupational
background via motivational beliefs. Journal of Educational Psychology, 116(5), 785-804

Nishen, A. K,, Streck, H., Kessels, U., & Steinmayr, R. (2024). Feeling joy x feeling competent: Predicting
math-related occupational aspirations from math grades, gender, and parents’ occupational
background via motivational beliefs. Journal of Educational Psychology, 116(5), 785-804

Peng et al. (2024) found that despite the inherent challenges of mathematics courses, students with
high levels of self-efficacy are capable of leveraging these courses to enhance their ability to
utilize and apply mathematical concepts.

Perez-Arias, M. E. (2023). Elementary Science Teachers’ Self-Efficacy: A Case Study (Doctoral
dissertation, Northcentral University).

Pintrich, P. R. & Schunk, D. H. (2002). Motivation in education: Theory, research and applications.
Upper Saddle River. NJ: Person Education

Pintrich, P. R. & Schunk, D. H. (2002). Motivation in education: Theory, research and applications.
Upper Saddle River. NJ: Person Education

Piper, A. (2023). An Exploration of Teachers' Conceptualisations and Implementatlon of Social and
Emotional Learning: A Multiple Case Study of Seven Australian Primary Teachers (Doctoral
dissertation, University of Canberra).

Piper, B. D. (2008). Attitudes, confidence, and achievement of high-ability fifth grade math students.
7(29). : https://digitalcommons.unl.edu/mathmidsummative.

Rayyan, Adel (2008) Student teachers’ beliefs towards learning and teaching mathematics. Journal of
the Islamic University for Human Research, 18(2(12).751-719

Recco, D. P, Roy, N,, Gregory, A. ]., & Lobdell, K. W. (2022). Invasive and noninvasive cardiovascular
monitoring options for cardiac surgery. JTCVS open, 10, 256-263.

Roberts, M., Shah, N. S., Mali, D., Arquero, J. L., Joyce, ]., & Hassall, T. (2023). The use and measurement
of communication self-efficacy techniques in a UK undergraduate accounting
course. Accounting Education, 32(6), 735-763

Roncevi¢ Zubkovi¢, B, Pahljina-Reini¢, R., & Koli¢-Vehovec, S. (2023). Age and gender differences in
mathematics learning during school transition. International journal of school & educational
psychology, 11(1), 20-33.

Roncevic, ]. M., Morales-Rodriguez, F. M., Rodriguez-Gobiet, J. P., & Martinez-Ramoén, J. P. (2023).
Attitudes toward mathematics/statistics, anxiety, self-efficacy and academic performance:
An artificial neural network. Frontiers in Psychology, 14, 1214892

Russfendi E T .(2010). Dasar-dasar Penelitian Pendidikan & Bidang Non-Ekstra Lainnya (Bandung:
Tarsito).

5453


https://digitalcommons.unl.edu/mathmidsummative

Alnaimi et al. The Role of Academic Self-Efficacy in Predicting Mathematical Confidence

Sabri, N. B, Nordin, N. B, & Mohamed, S. B. (2023). Exploration of Teaching Methods in the
Implementation of Early Mathematics Teaching and Learning (PdP). International Journal of
Academic Research in Business and Social Sciences, 13(1), 700-713.

Sagone, E& De Caroli, M. (2014). Generalized self-efficacy and well-being in adolescents with high vs.
low scholastic self-efficacy. Procedia-Social and Behavioral Sciences, 141, 867-874.

Schunk, D. H., & Pajares, F. (2002). The development of academic self-efficacy. In Development of
achievement motivation (pp. 15-31). Academic Press .

Shen, ], & Chan, T. F. (2002). Mathematical models for local nontexture inpaintings. SIAM Journal on
Applied Mathematics, 62(3), 1019-1043.

Su C,, Xu Z., Pathak ]., Wang F. (2020). Deep learning in mental health outcome research: A scoping
review. Translational Psychiatry, 10, 116.

Su, A, Wan, S., He, W., & Dong, L. (2021). Effect of intelligence mindsets on math achievement for
Chinese primary school students: Math self-efficacy and failure beliefs as mediators.
Frontiers in psychology, 12, 640349.

Trujillo-Torres, ]J. M., Hossein-Mohand, H., Gomez-Garcia, M., Hossein-Mohand, H., & Hinojo-Lucena,
F. ]J. (2020). Estimating the academic performance of secondary education mathematics
students: A gain lift predictive model. Mathematics, 8(12), 2101.

Tsai, C. C., & Liang, . C. (2019). Academic hardiness and academic self-efficacy in graduate studies.
Higher education research & development, 38(5), 907-921.

Waini, ., Hamzah, K., Mohd, R. S., Miswan, N. H., Amira, N. Z., & Ahmad, A. (2014). Self-confidence in
mathematics: A case study on engineering technology students in FTK, UTeM. International
journal for innovation education and research, 2(11), 10- 13.

Wigfield, A., & Eccles, J. S. (2002). The development of competence beliefs, expectancies for success,
and achievement values from childhood through adolescence. Development of achievement
motivation, 91-120.

Wiliam, D. (2010). What counts as evidence of educational achievement? The role of constructs in the
pursuit of equity in assessment. Review of Research in Education, 34(1), 254-284.

Zhang, D., Lj, S., & Tang, R. (2004). The" Two Basics": Mathematics Teaching and Learning in Mainland
China. In How Chinese learn mathematics: Perspectives from insiders (pp. 189-207).

Zhang, S., Zeng, Q., Shang, Y., & Wu, Y. (2019, December). An overview of antenna reconfiguration
technologies: Overview of Reconfigurable Antenna. In 2019 International Conference on
Information Technology and Computer Application (ITCA) (pp. 25-28). IEEE.

5454



