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ABSTRACT

This study sought to determine the significant influence of grit,
expectancy-value-cost motivation, and self-regulated learning to mathematics anxiety of
senior high school students. The study employed a quantitative approach in its research
design specifically a descriptive-correlational method. The respondents were public
Grade 11 students in the Municipality of Sta. Maria. Moreover, adapted and pilot-tested
questionnaires for each of the variables of interest were utilized in data gathering. Mean,
standard deviation, Pearson product-moment correlation and multiple regression analysis
were employed in the analysis of the data. It was shown that high levels of grit,
expectancy-value-cost motivation, and self-regulated learning and low levels of
mathematics anxiety were exhibited by the respondents. In addition, the study revealed a
significant negative relationship between grit, expectancy-value-cost motivation, and
self-regulated learning and mathematics anxiety. Furthermore, the combined influence of
grit, expectancy-value-cost motivation, and self-regulated learning significantly
influences the mathematics anxiety of the senior high school students.
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INTRODUCTION

The significance of mathematics has become evident through its relative
benefit as a problem-solving tool in scientific contexts and its ability to address
practical issues in everyday situations (Unlu et al., 2017). Nevertheless, despite
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the significance of the aforementioned subject, a considerable number of
students appear to experience feelings of anxiety in relation to it (Delgado &
Kassim, 2019). In addition, 30 percent of students feel anxious or powerless
when doing mathematical problems and performed poorly in mathematics
(Zivkovié et al., 2023).

Educators have been addressing the widespread problem of mathematics
anxiety, as it significantly hinders students' ability to achieve their academic
capabilities (Ramirez et al., 2018). It was reported that 67 percent of educators
said that mathematics anxiety was a challenge for their students in their
classrooms (Sparks, 2022). Also, it is worth noting that mathematics anxiety
significantly impacts the lives of students across different countries and
educational levels (Schillinger et al., 2018). With regards to that, researchers
have estimated that between 6 to 17 percent of the population experience anxiety
towards mathematics (Dowker et al., as cited in Victoria State Government,
2021).

In the United States of America, Ahmed (2018) reported that 21.90
percent of high school students had increasing mathematics anxiety. Another
study by Deieso and Fraser (2018) in secondary schools in South Australia
revealed that students exhibited higher levels of anxiety to mathematics. In
addition to that, Dagdelen and Yildiz (2022) reported that secondary students in
Istanbul exhibited mathematics anxiety levels that exceeded the median
threshold, while their attitudes towards mathematics were below the average
value.

Nationally, Estonanto and Dio (2019) reported that 49.28 percent of the
grade twelve students in Southern Luzon experienced high levels of mathematics
anxiety. Also, Ducay and Alava (2021) examined the mathematics anxiety of
public grade 10 students in Negros Occidental. It indicated that a considerable
number of students experienced high levels of mathematics anxiety. Another
study by Mamolo (2022) revealed high levels of anxiety among high school
students.

In Davao City, Bongcac (2021) revealed that grade seven students had
exhibited mathematics anxiety. A study conducted in Davao Oriental by
Salimaco (2020) reported an average level of mathematics anxiety among senior
high school students. On the other hand, Delgado and Kassim (2019) revealed
moderate levels of mathematics anxiety among junior high school students in
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Zamboanga City.

Nevertheless, studies have stated that there are several factors that can
alleviate the mathematics anxiety of learners. One factor is the grit of the
learners. Studies have reported that students who were gritty in their studies have
shown less mathematics anxiety (Smith, 2021; Yu et al., 2021; Holtby, 2018).
Moreover, another factor, which is motivation, has been regarded as having a
negative correlation with mathematics anxiety (Li et al., 2021; Gunderson et al.,
2018; Wang et al., 2015). In addition, it has been determined that there exists a
negative correlation between self-regulated learning and mathematics anxiety
(Cahyawati et al., 2023; Gabriel et al., 2020; Morsanyi et al., 2019).

Despite the existence of various studies reporting the influence of
various factors to mathematics anxiety, there remains a gap in the literature
examining the combined influence of grit, expectancy-value-cost motivation,
and self-regulated learning to mathematics anxiety (Gabriel et al., 2020; Yu et
al., 2021; Szucs & Toffalini, 2023). Hence, it fueled the drive of the researcher to
conduct this study in order to fill in the gap. The findings of this study will be
beneficial to teachers as it will serve as a basis of lesson planning and
remediation. Moreover, carrying out this study will benefit learners, teachers,
and institutions as it will launch intervention programs and trainings.

The goal of this study was to investigate the present condition of
students' grit, expectancy-value-cost motivation, self-regulated learning, and
mathematics anxiety. Findings of the study will be presented to learners, parents,
and teachers. The completed study will be presented to school learning action
cells, research conferences, and it is hoped to be submitted to research
publications in order to reach readers around the globe.

METHODS
This study utilized a quantitative research approach specifically a
descriptive-correlational design with the use of adapted questionnaires to gather
data from the respondents in order to assess the levels of grit, motivation,
self-regulated learning, and mathematics anxiety of senior high school students.
It was also examined if the variables of interest were statistically significant in
influencing the dependent variable.

The study was conducted at three public secondary educational
institutions located in Santa Maria, Davao Occidental, referred to as School A,
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School B, and School C. The aforementioned schools are affiliated with the Sta.
Maria West District, which is a constituent unit of the School's Division of
Davao Occidental. Moreover, the three educational institutions offer senior high
school programs within the division. The selection of the three schools as the
research's locale was based on their distinctive standing within the Division of
Davao Occidental, few studies have been made regarding the senior high school
students of the aforementioned schools.

The study identified 251 respondents using Raosoft taken from the three
public secondary schools in Sta. Maria West District. Specifically, these
respondents were students in the Academic Track of the Department of
Education Senior High School program. Moreover, they were enrolled in the
face-to-face classes in the school year 2023 — 2024. Furthermore, those in the
alternative delivery mode and alternative learning system were not part of the
study.

The researcher employed stratified random sampling as the method for
selecting the respondents. In employing this method, the researcher divided the
population into strata based on the school’s location. Then, the researcher
randomly selected respondents to answer the survey questionnaire from each
stratum.

Before the data gathering, the study underwent ethics review with a
protocol code of GS-0064-12-23 and after receiving the letter of
recommendation from the Graduate School, the Schools Division Office of
Davao Occidental responded by sending the researcher a letter of approval. After
that, the researcher gave the school principals of the schools in the target
research area a letter of request. The researcher individually corresponded with
the school administrators of each school to establish a plan for the survey's
implementation after getting confirmation.

The researcher obtained the signatures of the senior high school students
and their parents on the Informed Consent Form (ICF). This also served as the
official documentation of the agreement between the researcher and the
respondents. In order to produce precise and trustworthy data, the researcher
personally conducted and collected the survey. The respondents were given 15
minutes to complete the survey. Hence, the administration of the survey
questionnaire was done face-to-face. Furthermore, data was tallied and analyzed
through computer software and the statistical tools that were used in the data
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analysis are the mean, standard deviation, Pearson product - moment correlation
(r) and multiple regression analysis.

RESULTS

Table 1 reveals the level of grit of Grade 11 senior high school students.
Four indicators of levels of grit of senior high school students are presented on
the table with corresponding mean and standard deviation; these indicators
include adaptability to situation, perseverance of effort, spirited initiative, and
steadfastness in adverse situations. Results show that the overall mean 4.08,
which is described as high, indicates that grit is oftentimes observed. The overall
standard deviation measures at 0.38 implying that the responses are consistent.

Table 1
Level of Grit of Senior High School Students
Indicators Mean SD Description
Adaptability to Situations 3.73 0.56 High
Perseverance of Effort 4.01 0.61 High
Spirited Initiative 4.15 0.44 High
Steadfastness in Adverse Situations 4.45 0.40 Very High
OVERALL MEAN 4.08 0.38 HIGH

The results of the study are similar to the findings of the study
conducted by Mata (2020) where it was revealed that the senior high school
students had high levels of grit. However, it contradicts the findings of the
studies Britto et al. (2023), Advincula (2023), and Quing and Baudin (2021)
which reported moderate levels of grit.

Looking closely at the results, it can be observed that adaptability to
situations has the lowest mean of 3.73 with a standard deviation of 0.56 among
the indicators, but it is still described as high. It shares the same findings with
the results of the studies of Li and Lin (2024) and Datu and Fincham (2021)
where it showed high levels of adaptability to situations among the respondents
of their study of grit. However, it differs from the study of Ting and Datu (2020)

ISSN: PRINT 1656-0604 | ONLINE 2244-6532 |5



IJERHL Vol. 30, No. 2

where they reported moderate levels of adaptability to situations among
secondary school students.

Perseverance of effort got a mean of 4.01 with a standard deviation of
0.56, which is described as high. The results confirmed the studies of Britto et al.
(2023) and Datu and Fincham (2021), which revealed high levels of
perseverance of effort. On the other hand, spirited initiative got a mean of
4.15 with a standard deviation of 0.40, which is described as high. The findings
confirm the studies of Agrawal et al. (2022), Winandari and Naqiyah (2022), and
Morell et al. (2021) where the results showed high levels of spirited initiative.

The indicator steadfastness in adverse situations got the highest mean of
4.45 with a standard deviation of 0.40, described as very high. Results confirm
the study of Agrawal et al. (2022) that showed high levels steadfastness to
adverse situations. In addition, it yielded similar findings to the research
conducted by Winandari and Nagiyah (2022), which reported high levels of
steadfastness to adverse situations.

Level of Expectancy-Value-Cost Motivation of Senior High School Students

Table 2 reveals the level of expectancy-value-cost of Grade 11 senior
high school students. Three indicators of levels of expectancy-value-cost
motivation of senior high school students are presented on the table with
corresponding mean and standard deviation; these indicators include expectancy,
value, and cost. Results show that the overall mean 3.80 which is described as
high indicating that expectancy-value-cost motivation is oftentimes manifested.
The overall standard deviation measures at 0.42 implying that the responses are
consistent.

Table 2
Level of Expectancy-Value-Cost Motivation of Senior High School Students

Indicators Mean SD Description
Expectancy 3.68 0.61 High
Value 3.98 0.66 High
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Cost 3.75 0.53 High

OVERALL MEAN 3.80 0.42 High

Similarly, the results align with the findings of the studies of Kryshko et
al. (2022), Schnettler et al. (2020), and Putwain et al. (2019) where high levels
of expectancy-value-cost motivation were reported. The indicator expectancy
got the lowest mean of 3.68 with a standard deviation of 0.61, which can be
described as high. This confirms the study of Perez et al. (2019), Putwain et al.
(2019), and Guo et al. (2015) where it reported high levels of expectancy.

On the other hand, the indicator cost got a mean of 3.75 with a standard
deviation of 0.53, which can be described as high. High levels of the indicator
cost were also reported in the findings of Gaspard et al. (2017) of motivation
among students in grades 5 to 12. However, it contradicts the findings of Hess et
al. (2018) and Perez et al. (2014) where low levels of cost were observed on the
respondents of their study.

The indicator value got the highest mean of 3.98 with a standard
deviation of 0.66, which is described as high. The findings confirm the result of
the study of Perez et al. (2019) and Guo et al. (2015) where high levels of value
were revealed among the respondents. However, it differs from the findings of
the study of Gaspard et al. (2017) where respondents reported low levels of
value.

Level of Self-Regulated Learning of Senior High School Students

Table 3 reveals the level of self-regulated learning of Grade 11 senior
high school students. Six indicators of levels of self-regulated learning of senior
high school students are presented on the table with corresponding mean and
standard deviation; these indicators include planning, self-monitoring,
evaluation, reflection, effort, and self-efficacy. Results show that the overall
mean 4.06 which is described as high, indicates that self-regulated learning is
oftentimes demonstrated. The overall standard deviation measures at 0.45
implying that the responses are consistent.
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Table 3
Level of Self-Regulated Learning of Senior High School Students

Indicators Mean SD Description
Planning 4.00 0.56 High
Self - Monitoring 4.10 0.55 High
Evaluation 4.18 0.57 High
Reflection 4.16 0.57 High
Effort 3.95 0.56 High
Self - Efficacy 3.96 0.55 High
OVERALL MEAN 4.06 0.45 High

Similarly, the results of this study align with the findings of Goffena and
Horn (2021), Cakiroglu and Oztiirk (2017), and Lucieer et al. (2016), where high
levels of self-regulated learning were observed on the respondents. The indicator
planning got the lowest mean of 4.00 with a standard deviation of 0.56, which
can be described as high. It yielded similar findings to the studies of Guven and
Babayigit (2020), Losenno et al. (2020), and Leana-Tascilar (2016) where it
reported high levels of planning.

In addition, self-monitoring got a mean of 4.10 with a standard deviation
of 0.55, which can be described as high. The results confirm the findings of Guo
(2022), Bartulovic et al. (2017), and Fabriz et al. (2014) where they have shown
high levels of self-monitoring among athletic groups. Also, reflection got a mean
of 4.16 with a standard deviation of 0.57, which can be described as high. The
findings of this study are similar with results of Zheng et al. (2020) and Naeimi
et al. (2019) where it indicated a high level of reflection among students.
However, it contradicts with the findings of Gaupp et al. (2018), which showed
moderate levels of reflection.

Apart from that, evaluation got a mean of 4.18 with a standard deviation
of 0.57, interpreted as high. The findings are consistent with the studies of
Rakovi¢ et al. (2022) and Guven and Babayigit (2020) that revealed high levels
of evaluation among students. On the contrary, Losenno et al. (2020) indicated
low levels of evaluation. In addition, effort got a mean of 3.95 with a standard
deviation of 0.56. It can be described as high. It confirms the findings of
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Broadbent et al. (2021) where respondents demonstrated high levels of effort.
However, it contradicts the results of the study of Biwer et al. (2023) and Turan
et al. (2022) where it revealed moderate levels of effort. The indicator
self-efficacy got the highest mean of 3.96 with a standard deviation of 0.55,
described as high. The results corroborate with the findings of
Fokkens-Bruinsma et al. (2021) where it showed high levels of self-efficacy
among the respondents. However, it is different from the study of El-Adl and
Alkharusi (2020) and Grijalva-Quifionez et al. (2020), which reported moderate
levels of self-efficacy among their respondents.

Level of Mathematics Anxiety of Senior High School Students

Table 4 reveals the level of mathematics anxiety of Grade 11 senior high
school students. Three indicators of levels of mathematics anxiety of senior high
school students are presented on the table with corresponding mean and standard
deviation; these indicators include everyday life’s math anxiety, math learning
anxiety, and math test anxiety. Results show that the overall mean 1.88,
mathematical concepts and activities. The overall standard deviation measures at
0.22 implying that the responses are consistent.

Table 4
Level of Mathematics Anxiety of Senior High School Students
Indicators Mean SD Description
Everyday Life’s Math Anxiety 1.28  0.06 Very Low
Math Learning Anxiety 2.06 032 Low
Math Test Anxiety 2.31 0.40 Low
OVERALL MEAN 1.88 0.22 Low

The study's results align with the findings of Xin et al. (2023) and
Szczygiel and Pieronkiewicz (2022), where it revealed low levels of
mathematics anxiety. However, it differs from the results of the study of Ryan et
al. (2023) where it reported high levels of mathematics anxiety.

The indicator, everyday life’s math anxiety, got the lowest mean of 1.28
with a standard deviation of 0.06. This can be described as very low. The
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findings confirm the studies of Szczygiet (2022), Yurt (2022), and Rolison et al.
(2020) which showed low levels of everyday life’s mathematics anxiety.

Moreover, the indicator, math learning anxiety, got a mean of 2.06 with
a standard deviation of 0.32. It can be described as low. It confirms the findings
of Shimizu (2022) and Szczygiel (2022), which showed low levels of
mathematics learning anxiety in high school students. However, it contradicts
the findings of Pirrone et al. (2022), which revealed high levels of mathematics
learning anxiety. On the other hand, math test anxiety got the highest mean of
2.31 with a standard deviation of 0.40, still described as low. The findings of this
study share the same results of the study of Szczygiet (2022), which showed low
levels of mathematics test anxiety among the respondents. However, it
contradicts the findings of Pirrone et al. (2022) and Shimizu (2022), which
reported high levels of mathematics test anxiety.

Significance of the Relationship of Grit, Expectancy-value-cost motivation,
and Self-regulated learning to Mathematics anxiety

Table 5 shows the relationships of grit, expectancy-value-cost
motivation, and self-regulated learning to mathematics anxiety of grade 11
learners. It shows that grit has a significant moderate, negative relationship with
mathematics anxiety with the correlation value at r =-.676 and with a p-value of
.000 that is less than the alpha set at .05. It means that as grit of the grade 11
students increases, their mathematics anxiety significantly decreases. The results
share the same findings with the studies of Yu et al. (2021) and Holtby (2018)
that grit has a significant negative relationship with mathematics anxiety.

On the other hand, expectancy-value-cost motivation has a significant
moderate, negative relationship with mathematics anxiety with the correlation
value at r = -.683 and with a p-value of .000 that is less than the alpha set at .05.
It means that as expectancy-value-cost motivation of the grade 11 students
increases, their mathematics anxiety significantly decreases. The findings align
with the results of the study of Szucs and Toffalini (2023), Putwain and Wood
(2023), and Li et al. (2021) that expectancy-value-cost motivation has a negative
relationship with mathematics anxiety.

Table 5
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Significance of the Relationship of Grit, Expectancy-value-cost motivation, and
Self-regulated learning to Mathematics anxiety

Mathematics Anxiety
r p-value remarks
Grit -676 .000 Significant
Expectancy-Value-
Cost Motivation -.683 .000 Significant
Self-Regulated
Learning -.685 .000 Significant

Furthermore, it also shows that self-regulated learning has a significant
moderate, negative relationship with mathematics anxiety with the correlation
value at r = -.685 and with a p-value of .000 that is less than the alpha set at .05.
It means that as self — regulated learning of the grade 11 students increases, their
mathematics anxiety significantly decreases. It confirms the studies of Gabriel et
al. (2020), Tashtoush et al. (2020), and Tham and Lua (2022) where they
reported that self-regulated learning has a negative relationship to mathematics
anxiety.

Significance of the Influence of Grit, Expectancy-value-cost motivation, and
Self-regulated learning to Mathematics anxiety

Presented in Table 6 is the result of the multiple regression analysis that
determined the significance of the influence of grit, expectancy-value-cost
motivation, and self-regulated learning on the mathematics anxiety of senior
high school students. The results reveal that self-regulated learning significantly
influences the mathematics anxiety of senior high school students having a
p-value that is less than the 0.05 level of significance and a negative
standardized beta value of -1.024.

This indicates that for every unit increase in the value of self-regulated
learning, there is a corresponding decrease of -1.024 in the mathematics anxiety
of senior high school students. In addition, test of multicollinearity revealed that
grit, expectancy-value-cost motivation, and self-regulated are multicollinear,
meaning, they are correlated to one another. This explains why the results show
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that grit and expectancy-value-cost motivation are not significant predictors of
mathematics anxiety. The results share the same findings with Balali et al.
(2023), Fajri and Amir (2022), and Kaphesi (2017) where it was reported that
self-regulated learning influences the mathematics anxiety of high school
students.

Table 6
Significance of the Influence of Grit, Expectancy-value-cost motivation, and
Self-regulated learning to Mathematics anxiety

. Mathematics Anxiety
Variables B t p-value Remarks

Grit .896 1.769 .078  Not Significant
Expectancy-value-cost motivation -.559  -1.653 .100 Not Significant
Self-regulated learning -1.024 -2.280 .023 Significant

Holistic Model
1’ 477
F-value 75.061
p-value .000
Remarks Significant

Finally, the computed 12 value of 0.477 indicates that grit,
expectancy-value-cost motivation, and self-regulated learning contributed
significantly to the variability of the mathematics anxiety of the senior high
school students by 47.7 percent from the total variability. Therefore, the
difference of 52.3 percent can be attributed to other variables or factors that are
not included in this study. The p-value of .000 which is less than 0.05 level of
significance further shows a significant impact of self-regulated learning to
mathematics anxiety. The results align with the findings of Balali et al. (2023),
Fajri and Amir (2022), and Kaphesi (2017), where self-regulated learning was
accounted for the variability in mathematics anxiety.
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