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ABSTRACT

This study aimed to examine the relationship between Technology Utilization, Self-
efficacy and students’ Mathematics Literacy of grade 8 students at Apyao National High
School for the school year 2023-2024. There were 170 students who were chosen as
participants who answered the survey questionnaires. Descriptive- correlation and causal
comparative designs were employed in the study involving mean, correlation and
regression. The study revealed that the level of students’ mathematics literacy did not
meet expectation, technology utilization and self-efficacy were both in moderate level.
Mathematics literacy was significantly correlated with self-efficacy in terms of mastery
experience and vicarious experience. Furthermore, Self-efficacy in terms of mastery
experience was the best predictor of students’ mathematics literacy.

Keywords: Technology utilization, self-efficacy and mathematics literacy

INTRODUCTION

The literacy proficiency development is one of concerns in education generally, so is in
mathematics education as well. The growth of literacy proficiency is one of the issues in
education, because it is very important to problem solving skills in students' real life
(Jailani et al., 2020). A student who is mathematically literate can read, write, discuss,
and reason with numbers and mathematical symbols with the same fluency as written
language. A student who is mathematically literate can apply the broad concepts that



govern the world of mathematics in real-world situations (Jablonka,2003 as cited by
Poyner (2018). Mathematics literacy is a critical skill with far-reaching implications for
students' academic and professional success. Proficiency in mathematics is not only
essential for various disciplines but also plays a fundamental role in problem-solving,
critical thinking, and decision-making. However, persistent challenges in mathematics
literacy continue to hinder students’ educational advancement and limit their
opportunities.

Mathematics literacy was the major domain in PISA 2022 as it was in 2003 and 2012.
Based on the PISA test results, only 16% of Filipino students attained at least the basic
or baseline level of proficiency in mathematics (labeled in the report as “level 2
proficiency”). This means that just about one out of five Filipino students who participated
in PISA “can interpret and recognize, without direct instructions, how a simple situation
can be represented mathematically.” This means that 84% of Filipino students who took
the test do not have sufficient mathematical skills to “(compare) the total distance across
two alternative routes, or converting prices into a different currency” examples given by
PISA of basic math competencies (PISA,2022). Low mathematics literacy levels among
students pose significant concerns for educators and policymakers. Numerous studies
have shown that a substantial proportion of students struggle to comprehend and apply
mathematical concepts, leading to decreased performance and limited achievement in
mathematics. Without a solid foundation in mathematics literacy, students may face
difficulties in pursuing higher education and adapting to the demands of a technology-
driven society.

Technology utilization in education has been considered to be the driving force to the
realisation of effective teaching and learning in the 21st century (Mtebe & Raphael, 2018;
Wright & Akgunduz, 2018). It has been thought to possess an educational potential that
fosters the transformation of the teacher’s role from the traditional one as a knowledge
source or provider to a facilitator of the classroom activities (Kartal & Cinar, 2018; Li et
al., 2018; Paraskeva et al., 2008). One potential solution to improve mathematics literacy
is through the utilization of technology in the teaching and learning process. Technology
integration refers to the deliberate incorporation of digital tools, resources, and
applications into the mathematics curriculum. Research has shown that technology can
enhance students’ engagement, motivation, and understanding of mathematical
concepts. Interactive software, educational apps, and online platforms provide
opportunities for dynamic and personalized learning experiences (Muhammad et al.,
2023). Technology utilization can promote visualizations, simulations, and real-world
connections, enabling students to grasp abstract mathematical ideas more effectively.
The interactive nature of technology allows students to explore, experiment, and receive
immediate feedback, fostering a deeper understanding of mathematical concepts.
Moreover, technology utilization can help bridge the gap between theoretical mathematics
and real-life applications, making the subject more relevant and engaging to students.

In addition to technology utilization, mathematics self-efficacy is another significant factor
influencing students’ mathematics literacy. Self-efficacy is an integral part of personal
factors that contributes substantially to students’ success Iin  mathematics
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(Zakariya,2022). Mathematics self-efficacy refers to students' beliefs in their own abilities
to succeed in mathematics tasks and overcome challenges. Students with high
mathematics self-efficacy demonstrate confidence, persistence, and a positive attitude
towards mathematics. They perceive themselves as capable of mastering mathematical
concepts and solving problems, which contributes to their overall mathematics literacy
development. Research has consistently shown a positive correlation between
mathematics self-efficacy and mathematics achievement. Students with higher levels of
mathematics self-efficacy tend to perform better in mathematics assessments, exhibit
greater problem-solving skills, and demonstrate higher levels of motivation and
engagement. Conversely, students with low mathematics self-efficacy may experience
anxiety, doubt their abilities, and exhibit reduced effort and participation in mathematics-
related activities. Understanding and nurturing mathematics self-efficacy is crucial for
promoting students' mathematics literacy and fostering a positive learning environment.
Hence, this urges the researcher to conduct this study to determine the relationship
between technology integration, mathematics self-efficacy and mathematics literacy
among grade 8 students at Apyao National High School.

Research Questions

This study determined the relationship between Technology Utilization and
Self-efficacy on students’ Mathematics Literacy.
Specifically, it answers the following questions:
1. Whatis the level of students’ mathematics Literacy?
2. What level of technology utilization in mathematics do students have in terms of:
a. use of Technology in Math Class
b. technology for Communication and Collaboration
c. technology for Visualization and Understanding?
3. What level of self- efficacy do students possess in terms of:
a. mastery experiences
b. vicarious experiences
c. verbal- social persuasion; and
d. physiological and emotional arousal?
4. What relationship exist between mathematics literacy and
a. technology utilization
b. Self-efficacy?
5. Which variable singly or in combination best predict students’ mathematics
literacy?

METHODOLOGY

A descriptive-correlational and causal-comparative design was used in the investigation.
Descriptive method was created to describe the degree of students’ mathematics literacy,
technology utilization and emotional self-efficacy. A correlational research design was
used to explore and determine the degree of relationship exist between the dependent
and independent variables of the study. The researcher’s goal was to determine whether
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technology utilization and self-efficacy, singly or in combination, affected the
mathematical literacy by comprising two or more group of individuals.

The study was conducted at Apyao National High School, consisting 170 Grade 8
students in the school year 2023-2024 taking up Mathematics subject. The respondents
are chosen according to their willingness to participate in the study. Informed consent
forms were given to the parents and participants following the ethical guidelines. These
forms outlined the purpose of the study, the procedures and participants’ rights, including
their right to withdraw from the study at any time without penalty.

This study used a survey method to gather data. This study used three instruments a
mathematical literacy test, technology utilization scale and a self-efficacy questionnaire.

Mathematics Literacy

The students’ mathematical literacy was subjected to a series of expert validations. It was
then pilot-tested to grade 10 students, with a Cronbach Alpha of 0.936, indicating that it
is reliable. To measure the level of mathematical literacy of the students, the following
scale was adapted from the Department of Education Order No. 8 series of 2015 below
will be used.

Percentage Equivalent Transmuted Grade Descriptive rating

84.00- 100 90-100 Outstanding

76.00- 83.99 85-89 Very Satisfactory

68.00- 75.99 80- 84 Satisfactory

60.00- 67.99 75-79 Fairly Satisfactory

0- 59.99 74 and below Did not meet Expectation

Technology Utilization

Technology Utilization Scale was used which comprises of twelve (12) items with a 5-
point Likert Scale and it was adopted from the NETS-S Student Survey [8]. The instrument
was pilot-tested with a Cronbach’s Alpha of 0.811, meaning it is reliable.

Range of Means Description level Interpretation
4.51-5.00 Very Often Very High
3.51-4.50 Often High
2.51-3.50 Sometimes Moderate
1.51-2.50 Rarely Low
1.00-1.50 Never Very Low

Mathematics Self-efficacy

Student’s mathematics self-efficacy questionnaire was adapted from the study of Usher
and Pajares (2006). The mathematics self-efficacy was composed of twenty-four (24)
items and was pilot tested with a Cronbach Alpha of 0.853. The instrument used a 7-
points Likert-type Scale with the following descriptive interpretations:
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Score Range Qualitative Interpretation

7 6.16 — 7.00 Very high self-efficacy

6 5.30-6.15 High self-efficacy

5 4.44 - 5.29 Above average self-efficacy
4 3.58-4.43 Moderate self-efficacy

3 2.72 - 3.57 Below average self-efficacy
2 1.86-2.71 Low self-efficacy

1 1.00-1.85 Very low self-efficacy

The data of the study was summarized, translated and analyzed using the
following statistical tools.

Descriptive statistics, particularly the use of the mean and percentage were
employed to determine the level of students’ mathematical literacy, technology utilization
as well as the students’ mathematics self-efficacy.

Pearson Product- Moment Correlation used to validate the relationship between
the technology utilization and self-efficacy and the mathematics literacy and the stepwise
multiple- linear regression used in determining the variable that best predicts mathematics
literacy.

RESULTS

The tables presented in this section are based on the mathematical literacy test,
technology utilization scale and a self-efficacy survey questionnaire gathered by the
researcher on students from Apyao National High School.

Mathematics Literacy of Students

Table 1. Level of Student’s Mathematics Literacy

Grading scale Frequency Percent Descriptive Equivalence
90 - 100 5 2.94 Outstanding
85 -89 19 11.18 Very satisfactory
80-84 16 9.41 Satisfactory
75-79 16 9.41 Fairly Satisfactory
Below 75 114 67.05 Did not meet expectation
TOTAL 170 100
Overall mean 73.74 Did not meet expectation
179

Ignatian International Journal for Multidisciplinary Research Vol 3 No 2 February 2025 www.icceph.com



Technology Utilization

This part presents the technology utilization among grade 8 students in Apyao National
High School. It includes three (3) sub variables, namely; use of technology, technology
for Communication and Collaboration and Technology for Visualization and
Understanding. It shows the mean, descriptive rating and qualitative interpretation of the
data gathered from the 170 student- respondents.

Use of Technology

Table 2. Use Of Technology

INDICATORS

| use technology to
help me solve
problems in math
class.

| use technology in
math to solve
complex, real-life
problems.

| use technology to
create multi-media
presentations
(with pictures,
movies, sound) in
math class.

| use technology to
create Web pages
about math on the
internet.

| use technology in
math class.

Sub - Mean

MEAN
2.98

2.96

2.88

2.87

2.85

2.9062

DESCRIPTIVE
RATING

Sometimes

Sometimes

Sometimes

Sometimes

Sometimes

Sometimes

QUALITATIVE
INTERPRETATION

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate
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Technology for Communication and Collaboration

Table 3. Technology for Communication and Collaboration

INDICATORS MEAN DESCRIPTIVE QUALITATIVE
RATING INTERPRETATION
| work in a team with 3.16 Sometimes Moderate

other students when |
use technology in
math class.
| use technology to 3.01 Sometimes Moderate
communicate with
other students about
math class.
| use technology to 2.87 Sometimes Moderate
communicate with my
teacher about math
class.
Sub- Mean 3.0137 Sometimes Moderate

Technology for Visualization and Understanding

Table 4. Technology for Visualization and Understanding

INDICATORS MEAN DESCRIPTIVE QUALITATIVE
RATING INTERPRETATION
Technology helps 3.10 Sometimes Moderate

understand how the

things we learn in

math relate to real life

situations.

| use technology to 3.05 Sometimes Moderate
access games or

simulation that help

me understand math.

| use technology to 3.04 Sometimes Moderate
help  predict how

things in the real world

might change.
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| use technology to 3.01 Sometimes Moderate
make pictures and
graphs to  better
explain my ideas and
work in math class.
Sub - mean 3.0500 Sometimes Moderate

Summary of Technology Utilization

Table 5. Summary of Technology Utilization

INDICATORS MEAN DESCRIPTIVE QUALITATIVE
RATING INTERPRETATION
a. Use of technology 2.9062 Sometimes Moderate
b. Technology for 3.0137 Sometimes Moderate

Communication and
Collaboration

c. Technology for 3.0500 Sometimes Moderate
Visualization and

Understanding

Total Mean 2.9900 Sometimes Moderate

Students’ self-efficacy in Mathematics

This part presents Students’ self-efficacy in Mathematics among grade 8 students in
Apyao National High School. It includes four (4) sub variables, namely; Self-efficacy in
Mastery Experiences, Mathematics Self- efficacy in Vicarious Experiences, Verbal-Social
Persuasion and Physiological and Emotional Arousal. The table shows the level of self-
efficacy of students through the mean score followed by a qualitative interpretation.

Self-efficacy in Mastery Experiences

Table 6. Mathematics Self-efficacy in Mastery Experiences

INDICATORS MEAN INTERPRETATION
| do well on math assignments. 4.57 Above average self-efficacy
I make excellent grades on math 4.38 Moderate self-efficacy
tests.
Even when | study hard, | do poorly 4.08 Moderate self-efficacy
in math
| got good grades in math on my last 4.01 Moderate self-efficacy
report card.
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| do well on even the most difficult 4.00 Moderate self-efficacy
math assignments.

| have always been successful with 3.94 Moderate self-efficacy
math.
Sub- mean 4.1627 . Moderate self-efficacy

Mathematics Self- efficacy in Vicarious Experiences

Table 7. Mathematics Self- efficacy in Vicarious Experiences

INDICATORS MEAN INTERPRETATION
Seeing adults do well in math pushes me to 4.42 Moderate self-efficacy
do better.
Seeing kids do better than me in math pushes 4.38 Moderate self-efficacy
me to do better.
| compete with myself in math. 4.12 Moderate self-efficacy
When | see how my math teacher solves a 411 Moderate self-efficacy

problem, | can picture myself solving the

problem in the same way.

When | see how another student solves a 4.02 Moderate self-efficacy
math problem, | can see myself solving the

problem in the same way.

| imagine myself working through challenging 3.93 Moderate self-efficacy
math problems successfully.
Sub- mean 4.1635 Moderate self-efficacy

Mathematics Self-efficacy in Verbal-Social Persuasion

Table 8. Mathematics Self-efficacy in Verbal-Social Persuasion

INDICATORS MEAN QUALITATIVE
INTERPRETATION
My math teachers have told that | 4.08 Moderate self-efficacy
am good at learning math.
My classmates like to work with me 3.79 Moderate self-efficacy
in math because they think I'm
good at it.
| have been praised for my ability in 3.58 Moderate self-efficacy
math.
Other students have told me that 3.55 Below average self-efficacy
I’'m good at learning math.
People have told me that | have a 3.52 Below average self-efficacy

talent for math.
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Adults in my family have told me 3.52 Below average self-efficacy
what a good math student | am.
Sub- mean 3.6731 Moderate self-efficacy

Mathematics Self- efficacy in Physiological and Emotional Arousal

Table 9. Mathematics Self- efficacy in Physiological and Emotional Arousal

INDICATORS MEAN QUALITATIVE
INTERPRETATION

| use technology to make pictures and graphs 3.98 Moderate self-efficacy
to better explain my ideas and work in math
class.
| use technology to help predict how things in 3.94 Moderate self-efficacy
the real world might change.
| use technology to access games or 3.82 Moderate self-efficacy
simulation that help me understand math.
Technology helps understand how the things 3.75 Moderate self-efficacy
we learn in math relate to real life situations.
| use technology to make pictures and graphs 3.73 Moderate self-efficacy
to better explain my ideas and work in math
class.
Technology helps understand how the things 3.59 Moderate self-efficacy
we learn in math relate to real life situations.

Sub- mean 3.8020 . Moderate self-efficacy

Summary of Students mathematics self-efficacy

Table 10. Summary of Mathematics Self-efficacy

INDICATORS MEAN QUALITATIVE
INTERPRETATION
a. Mastery Experiences 4.1627 Moderate self-efficacy
b. Vicarious Experiences 4.1635 Moderate self-efficacy
c. Verbal-Social Persuasion 3.6731 Moderate self-efficacy
d. Physiological and Emotional 3.8020 Moderate self-efficacy
Arousal
Total Mean 3.8795 Moderate self-efficacy
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Relationship between Mathematics Literacy, Technology Utilization and Self-
efficacy of Students

Table 11. Correlation analysis between the independent variables and mathematics
literacy.

Mathematics Literacy

VARIABLES CORRELATION PROBABILITY (p)
COEFFICIENT (1)
Technology utilization -.001 991
Use Of Technology .050 519
Technology For -.004 .958

Communication and
Collaboration
Technology For -.049 .528
Visualization and
Understanding

Self-efficacy 112 .145
Mastery Experiences 217 .005™
Vicarious Experiences 215 .005™
Verbal-Social Persuasion .054 483
Physiological And -.035 .647

Emotional Arousal
**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Regression Analysis of Students’ Mathematics Literacy

Table 12. Regression analysis between mathematics literacy, technology
utilization and self-efficacy.

Coefficients?
Unstandardized Standardized

Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 65.291 2.985 21.876 .000
Mastery 2.030 .706 217 2.876 .005
Experiences

R=0.217 R2=0.047 F-Value = 8.273 p = 0.005

Regression Equation model:
Y= 65.291 + 2.030 X1
Where: Y = Mathematics Literacy
X1 = Mastery Experiences (Self-efficacy)
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DISCUSSION

Mathematics Literacy of Students

Mathematics Literacy refers to the ability of the students to read, write, speak and listen
effectively and had competencies or knowledge on mathematics. It is the students
average mean score in the assessment that was administered by the researcher which
in lined with the curriculum guide in mathematics 8 by DepEd.

Table 1 presents the students mathematics literacy with score percentage, mean,
frequency, descriptive equivalence and overall mean of 73.74. It means that the
mathematical literacy of the students from Apyao National High School did not meet
expectation. This implies that students are illiterate and not fluent in the language of
mathematics, they are incapable of reading, discussing, and practicing complex
mathematical concepts (Buehl, 2017).

This is consistent with the study conducted by Lumanta (2021) that the level of students’
mathematical literacy is very poor and described as did not meet expectation which is
very far from the desired level of proficiency based on DepEd’s standard. In addition,
Murtiyasa (2016) supports the findings of this study that mathematical literacy is still a
major challenge in basic mathematics education and it is a key issues and trend in
mathematics education researches. This is because a person must be able to prepare
his role as a subject who studies independently for his or her whole life (Trilling & Fadel,
2009) and to solve real world problems that requires him to use the skills and
competencies acquired through experiences in schools and daily lives.

Moreover, the study of Rizki and Priatna (2019) also supports the findings of this study
when they said that mathematical literacy is a skill that is becoming increasingly
necessarily as problems in everyday life get more difficult and intricate. It is critical for
each individual to comprehend the function of mathematics in real life so that they can
adequately evaluate and consider the use of mathematics to satisfy the needs of being a
contributing, caring, and willing to think member of society.

Technology Utilization

This part discusses the technology utilization among grade 8 students in Apyao National
High School. It includes three (3) sub variables, namely; use of technology, technology
for Communication and Collaboration and Technology for Visualization and
Understanding.

Use of Technology

As shown in Table 2, two (2) items with the highest means are “I use technology to help
me solve problems in math class.” (2.98), and “| use technology in math to solve complex,
real-life problems.” (2.96). However, the two (2) items with the lowest means are “| use
technology to create Web pages about math on the internet.” (2.87), and “| use technology
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in math class.” (2.85). The overall sub-mean score of technology integration in
mathematics is 2.90 that indicates a moderate in terms of the use of technology. Which
means that they often use technology to solve math problems and tackle real-life math
challenges.

According to Gui et al. (2017), technology can assist with many tasks, so knowing how to
use it well can benefit in many areas, such as learning and teaching processes. Similarly,
technology literacy development and implementation in the classroom is likely to be a
complex combination of epistemic and pedagogical views, interpersonal factors, social
factors and environmental advances (Ertmer,2005). Technology makes for an immersive
and engaging experience that supports students’ learning.

Technology for Communication and Collaboration

Table 3 shows that students have moderate technology utilization on Technology for
Communication and Collaboration in all indicators. The highest mean is “l work in a team
with other students when | use technology in math class.” (3.16) and the lowest mean is
“l use technology to communicate with my teacher about math class” (2.87). The overall
sub-mean score of students’ technology utilization in mathematics in terms Technology
for Communication and Collaboration is 3.01 which indicates a moderate level of
technology integration.

Students moderately use technology for communication and Collaboration. According to
Gondalia (2024), collaboration and creativity are fundamental skills that play a pivotal role
in mathematics learning and problem-solving. They empower students to delve deeper
into mathematical concepts, communicate their ideas effectively, and apply their
knowledge flexibly to diverse situations. Also, Avid (2024) states that integrate digital
whiteboards, graphing tools, and screen recording software to increase communication,
collaboration, and feedback in your math classroom. Students strengthen their learning
when they use academic language to explain the math they are using. The benefits of
this type of “math talk” can be amplified even more when they do this in collaboration with
others. The interaction allows them to practice using academic math vocabulary in context
while engaging in authentic problem-solving with others. It can increase the opportunity
for metacognition, improve retention, and allow for discourse around differences of
opinion about how to best solve problems. While you will want students to frequently
engage in face-to-face discourse, tech tools can expand your options for facilitating
communication between peers, between teacher and students, and through self-
reflection. In addition, the social aspect of communicating and collaborating while
applying math can add interest and motivation for many students who thrive on the social
aspects of education. Furthermore, incorporating technology in mathematics classrooms
enables educators to craft powerful collaborative learning experiences that support
problem solving and flexible thinking (Picha, 2018).

Technology for Visualization and Understanding

As shown in Table 4, two (2) items with the highest means are “Technology helps
understand how the things we learn in math relate to real life situations.” (3.10), and ‘I
use technology to access games or simulation that help me understand math” (3.05). On

187

Ignatian International Journal for Multidisciplinary Research Vol 3 No 2 February 2025 www.icceph.com



the other hand, the two (2) items with the lowest means are “I use technology to help
predict how things in the real world might change.” (3.04), and “I use technology to make
pictures and graphs to better explain my ideas and work in math class” (3.01). The overall
sub-mean score of technology integration in mathematics is 3.05 that indicates a
moderate in terms of Technology for Visualization and Understanding.

Modern technology, mathematical representations and visualization are closely related
research issues in mathematics education. Computer technology and mathematical
software increase the ability to use and analyze multiple related representations
(Yerushalmy & Shternberg, 2001) and can help students gain a better understanding of
the use of representations and build a thorough understanding of mathematical concepts
and ideas. Moreover, In order to comprehensively understand and solve problems related
to the teaching and learning of mathematics, researchers in mathematics education pay
significant attention to mathematical representations, visualization and modern
educational technologies, their role and importance for the learning process. Multiple
representations, visualization and educational technology, recognized as necessary
components of mathematics education, need to be implemented in all segments of
teaching, due to their potential to promote mathematical insight and understanding and
improve the learning process. These aspects are especially important for the study of
functions, the fundamental concept of teaching mathematics (Tiwari et al., 2021).

The overall mean of technology utilization of the students in mathematics is 2.99 and
interpreted as moderate. It is supported by the study of Karagul et al.,(2021) that stated
that majority of the participants’ digital literacy levels are either moderate or high.
Furthermore, this finding may also have to do with the fact that all of the study participants
live in a society where almost everything is done digitally and may easily identify as
digitally literate because technology is a part of their everyday lives.

Students’ self-efficacy in Mathematics

Self-efficacy refers to the student’s beliefs or perceptions in their ability to accomplish
tasks and achieve desired outcomes in a mathematics.

Self-efficacy in Mastery Experiences

As shown in Table 6, three (3) items with the highest means are “| do well on math
assignments” (4.57), “I make excellent grades on math tests” (4.38), and “Even when |
study hard, | do poorly in math” (4.08). However, the three (3) items with the lowest means
are “| got good grades in math on my last report card” (4.01), “I do well on even the most
difficult math assignments” (4.00), and “I have always been successful with math” (3.94).
The overall mean score of students’ self-efficacy in mathematics is 4.1627. This suggests
that, on average, students possess a moderate level of self-efficacy in terms of mastery
experiences in mathematics.

The result of the studies (Arslan,2013; Kaya & Bozda, 2016; Kesan & Kaya, 2018; Loo &
Choy, 2013; Kontas & Ozcan, 2017) support these findings. According to studies on the
influence of sources of self-efficacy on the growth of self-efficacy belief, the most effective
predictor of mathematics self-efficacy was mastery experience.
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Mathematics Self- efficacy in Vicarious Experiences

Table 7 shows that students have moderate self-efficacy on vicarious experiences in all
the indicators. Three (3) items with highest means are “Seeing adults do well in math
pushes me to do better” (4.42), “Seeing kids do better than me in math pushes me to do
better.” (4.38) and “I compete with myself in math” (4.12). On the other hand, three (3)
items with lowest means are “When | see how my math teacher solves a problem, | can
picture myself solving the problem in the same way” (4.11), “When | see how another
student solves a math problem, | can see myself solving the problem in the same way”
(4.02) and “I imagine myself working through challenging math problems successfully”
(3.93). The overall mean score of students’ self-efficacy in mathematics is 4.1635 that
indicates a moderate self-efficacy in terms of vicarious experiences.

The result is supported by the study of Lau et al., (2018), that girls report more strongly
vicarious experience compared to other factors of mathematics self-efficacy. In addition,
Usher and Pajares (2006) found that across a range of reading skill levels in Grade 6
students, vicarious experience predicted reading self-efficacy beliefs (i.e., above level, on
level and below level). In a qualitative investigation of Grade 8 middle school students’
sources of math self-efficacy, Usher (2009) found that all students depended on vicarious
knowledge to understand their mathematical ability, regardless of math self-efficacy level.

Mathematics Self-efficacy in Verbal-Social Persuasion

As shown in Table 8, the three (3) items with highest means are “My math teachers
have told that | am good at learning math” (4.08), “My classmates like to work with me in
math because they think I'm good at it” (3.79), and “I have been praised for my ability in
math” (3.58). However, the three (3) items with lowest means are “Other students have
told me that I'm good at learning math” (3.55) and the two items with the same means of
3.52 are “People have told me that | have a talent for math” and Adults in my family have
told me what a good math student | am”. The overall mean score of students’ self-efficacy
in mathematics is 3.6731 that indicates a moderate self-efficacy in terms of Verbal-Social
Persuasion.

These results imply that students’ interpretations of their ideas about their mathematical
ability depend on the influence of peers, parents, and teachers, as well as their mental
and physical health such as anxiety, arousal, and mood (Lau et al., 2018).

Mathematics Self- efficacy in Physiological and Emotional Arousal

Table 9 shows that students have moderate self-efficacy on Physiological and Emotional
Arousal in all indicators. The three (3) items with highest means are “I use technology to
make pictures and graphs to better explain my ideas and work in math class” (3.98), “I
use technology to help predict how things in the real world might change” (3.94) and “I
use technology to access games or simulation that help me understand math” (3.82).
Results also shows that the three (3) items with lowest means are “Technology helps
understand how the things we learn in math relate to real life situations” (3.75), “l use
technology to make pictures and graphs to better explain my ideas and work in math
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class” (3.73) and “Technology helps understand how the things we learn in math relate
to real life situations” (3.59). The overall mean score of students’ self-efficacy in
mathematics in terms of Physiological and Emotional Arousal is 3.802 that indicates a
moderate self-efficacy.

These results imply that, in addition to accomplishments, peer, parent, and teacher
influence, as well as emotional and physiological well-being (such as anxiety, arousal,
and mood) are crucial for secondary students to interpret views (Usher & Pajares, 2006).

Summary of Students mathematics self-efficacy

The table 10 shows the summary of the students’ sources of self-efficacy towards
mathematics in terms of Mastery Experiences, Vicarious Experiences, Verbal-Social
Persuasion and Physiological and Emotional Arousal. The source of self-efficacy with the
highest mean is Vicarious Experience (4.1635) while the lowest is Verbal-Social
Persuasion with 3.6731 mean score. As shown in table 10, the overall mean of self-
efficacy of the students is 3.8795 which indicates a moderate self-efficacy in terms of
Mastery Experiences, Vicarious Experiences, Verbal-Social Persuasion and
Physiological and Emotional Arousal among Grade 8 students in Apyao National High
School.

In addition, as presented in the table 10 the students build their self-efficacy in
Mathematics through the vicarious experience which involves in observing other
individuals being successful in completing task. As they measure their own mathematical
competence, they are comparing their performance with their peers and adults. It also
implies that students also need other individuals to be their guide and model in doing
mathematics activities. The findings of this study are supported by the study of Lau et al.,
(2018) when they stated that girls report more strongly vicarious experiences compared
to other factors of mathematics self-efficacy. According to Britner and Pajares (2006), the
most effective way to increase a student’s self-efficacy through vicarious experience is to
provide a peer model with comparable traits.

Relationship between Mathematics Literacy, Technology Utilization and Self-efficacy of
Students

Pearson product-moment correlation was used to assess the degree of relationship
between continues variables explored. Particularly, Pearson r was run to find out the
relationship between dependent variable which is the students’ mathematics literacy and
the independent variables which are the technology utilization ad self-efficacy. The result
is presented in Table 11 with Pearson’s correlation coefficient a significance value as
reflected of the scores reported by 170 student- participants.

The correlation results that Students’ Self efficacy in Mastery Experiences revealed
significant relationship with their mathematics literacy r = 0.217 (p<0.005). Since the
correlation is significant, this indicates that as the Self-efficacy in mastery experiences
increases, so does the mathematics literacy of the students. Moreover, the self-efficacy
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in vicarious experiences showed the same strength of significant correlation r= 0.215
(p<0.005) towards mathematics literacy. Subsequently, the correlation is significant, this
implies that as the self-efficacy in vicarious experiences of the students’ increases, so
does the mathematics literacy.

This is supported by the study of Schweinle & Mims (2009) which states that Self-efficacy
can affect academic achievement, one of the most critical factors in the school
environment. A remarkable change, an increase or a decrease, in self-efficacy promotes
the prediction of learning and academic performance (Phan, 2012b). Furthermore, Arslan
(2013) showed that although mastery experience and vicarious experience increased the
self-efficacy level of students with high and low performance, mastery experience and
social persuasions increased the self-efficacy level of students with moderate
performance. Phan and Ngu (2016) stated that mastery experience and vicarious
experience progressively affect learners’ self-efficacy beliefs.

Regression Analysis of Students’ Mathematics Literacy

This part deals with the regression analysis of the dependent and predictor variable. Table
12 presents the stepwise multiple regression analysis on variables under technology
utilization (Use of Technology, Technology for Communication and Collaboration,
Technology for Visualization and Understanding) and self-efficacy (Mastery Experiences,
Vicarious experiences, Verbal-Social Persuasion and Physiological and Emotional
Arousal). Among seven (7) variables included in the regression analysis, one (1) of them
which is mastery experiences (self-efficacy) is found to be significant predictor of the
dependent variable which is mathematics literacy.

The seven (7) independent variables included in the regression analysis influence grade
8 students’ mathematics literacy. However, Only one(1) of them were found to be
significant predictor of the dependent variable — students’ mathematics literacy. This is as
follows: Mastery experience B = 0.217, t- value of 2.876.

The result of the regression equation model revealed that mastery experience has a
significant positive relationship with mathematics literacy. It implies that for every increase
of one percent in students’ self-efficacy in mastery experience, the students’ mathematics
literacy score increases by 2.030, while all other factors are equal.

These findings support the findings of the study (Britner & Pajares, 2006; usher & Pajares,
2006,2009; Zimmerman, 2000) which states that Mastery experience is not only crucial
for the growth of self-efficacy, but it also significantly improves achievement performance.
In addition, Mastery experience and physiological state are the most reliable predictors
of students’ self-efficacy in primary and middle schools, and in high school, self-efficacy
is often affected by mastery experience and social persuasions (Pajares et al., 2007).
Furthermore, Loo & Choy (2013) states that Mastery experience has a high predictive
power over mathematics achievement.
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Conclusions
Based on the results of the study, the following conclusions were derived:

The level of Grade 8 students’ mathematic literacy at Apyao National High School is very
poor and described as did not meet expectation, far from the desired level of literacy
based on DepEd’s standard.

Technology utilization of the students falls in moderate level. It means Students
moderately utilize technology in terms of the use of technology, Technology for
Visualization and Understanding and Technology for Communication and Collaboration.

Students’ mathematics self-efficacy falls in moderate level. It implies that students had a
moderate belief in their own ability to succeed in mathematics.

Furthermore, there is a significant relation on mathematics literacy, self-efficacy in terms
of mastery experience and vicarious experience. It implies that when the level of mastery
and vicarious experience increases, the mathematics literacy of the students also
increases.

It also found out that Mathematics self-efficacy in terms of mastery experience best
predict mathematics literacy. This indicated that students’ mathematics literacy is best
explained by this variable.

Recommendations

Based on the summary, findings and conclusions of the study, the following
recommendations are given:

Teachers may prioritize improving students' mathematics literacy by implementing
effective instructional strategies. This can involve using engaging teaching methods,
providing clear explanations, and offering ample opportunities for students to practice and
apply math concepts.

Teachers may incorporate technology into math instruction to enhance student
engagement and understanding. This can involve utilizing educational apps, interactive
software, and online platforms that support math learning. It can create more dynamic
and interactive learning environments that cater to different learning styles and promote
active student participation.

Students' self-efficacy in math is crucial. Teachers may strive to create a supportive and
encouraging classroom environment where students feel confident in their abilities.
Providing opportunities for students to experience success in math and offering
constructive feedback can help build their confidence and motivation to excel in the
subject.
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Teachers may give students tasks that are challenging but achievable and offer helpful
feedback. It is also beneficial to expose students to positive role models in math, like
guest speakers or peers who are good at math, so they can learn from their experiences.

Teachers may create a supportive and encouraging learning environment where students
feel capable of succeeding in math. They can offer math tasks that challenge students
but are still achievable, provide helpful feedback, and acknowledge students'
achievements. It's also important to address any negative thoughts or worries that
students may have about math by providing extra support.

Compliance with Ethical Standards

To ensure ethical research standards, a letter request was sent to the office of the
principal of Apyao National High School, asking for permission for the conduct of the
research and to gather data for the study. A consent letter for the parents and express
consent was also obtained. Once the consent is clearly approved by the
principal/administrator, parents and respondents, the data gathering will then start. All the
data gathered is subjected to the opinions and answers of the respondents. Rest assured
that all the answers by them will be remained confidential. Data will be scored and
evaluated as to its significance and used in the study. And the researcher made sure to
provide clear instructions to avoid incomplete responses. The research was conducted in
line with ethical guidelines and principles, emphasizing honesty, integrity, and respect for
participants’ rights and welfare.
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