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ABSTRACT

This study examined the mathematics attitude scale in the new learning system
using exploratory mixed method design. The exploratory sequential mixed method
design is characterized by an initial qualitative phase of data collection and analysis,
followed by a phase of quantitative phase of data collection analysis, with a final phase
of integration or linking of data from two separate strands of data. More specifically, it
aimed to construct, develop and evaluate the mathematics attitude scale in the new
learning system scale. In the qualitative phase, there were seven students who
participated in the in-depth interview and ten students participated in the focus group
discussion. There were three themes that emerged from the interview that put emphasis
on confident, appreciative, and assuring. A 30-item new approaches of teaching scale
was also constructed based from the results of the interview, which was subjected to the
quantitative phase. In the quantitative phase, 200 questionnaire responses were
analyze for exploratory factor analysis (EFA). Results showed three underlying
mathematics attitude scale in the new learning system A total of three themes on the
mathematics attitude scale in the new learning system questionnaire was developed
which are confident with a total of twenty items, appreciative with a total of five items,
and assuring with a total of four items and the overall the scale has a total of 29-item
questionnaire. This study recommended that teachers should make the subject matter
relevant and relatable to the students' lives and encourage a growth mindset by praising
effort and persistence, rather than just achievement or talent. Additionally, providing
opportunities for hands-on learning, collaboration, and problem-solving can also make
the subject more engaging and foster a positive learning environment.

Keywords: Mathematics, Learning Attitude, Exploratory Sequential Design, Factor
Analysis, Municipality of President Roxas, Philippines

INTRODUCTION

Attitude can be considered as an essential component for learning mathematics.
Regraded as a difficult subject, the other thing that makes math more challenging to
learn today, is the fact that learning happens at home and independently (Fabito,
Trillanes, & Sarmiento, 2021). Many studies reported several attitude problems in
learning math. One is by Ni Fhloinn and Fitzmaurice (2021) who revealed that out of
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2700 respondents, 43% reported that they develop less hope in learning math because
they do not understand the materials being provided in learning the subject. Other
studies also showed that 78% of students develop a tendency to withdraw from studying
math because students’ struggles to learn it without someone to immediately facilitate
them whenever they have concerns about the topic (Kalogeropoulos et al., 2020). With
that, it is relevant to assess students’ challenges in learning math under modular
learning.

Ngussa and Mbuti (2018) claimed that attitude is one of the factors that
contributes to higher or lower performance in mathematics. According to Syyeda (2021),
it has been suggested that attitudes have the potential to evolve and transform over
time. Furthermore, once a favorable attitude is cultivated, it can positively enhance the
learning experience for students. In support, Joseph (2018) found that increasing
student’s positive attitude towards learning math by incorporating humor in class,
concluded that there is an enhanced on students’ performance in mathematics. Hence,
attitude holds significant importance and should not be disregarded as it plays a crucial
role.

While technological, personal, institutional, and community are identified as
barriers in home learning in this time of the COVID-19 pandemic, but the relationship of
these constraints to the attitude in learning mathematics in a modular or home learning
is still unknown. Hence, this study set apart from other studies because it is imperative
to understand the challenges of students in learning mathematics in a home learning
environment. Aside from that this study will used an exploratory research design in
which this study will focus on looking at the context of the problems using both
qualitative and quantitative aspect of the problems. Making this study more substantial
and relevant.

The outcomes of this research will have positive implications for teachers,
students, and schools. Educators can incorporate the suggested approach based on the
research findings to enhance their mathematical teaching methods for remote learning.
Schools can adopt the study's results to establish effective strategies that target
students' self-perception of mathematics during home-based learning. As a result,
students' self-concept in mathematics during remote learning can improve, leading to
enhanced mathematical learning outcomes. Additionally, this can potentially reduce
students' drop-out rates from mathematics home learning courses.

FRAMEWORK

This study believes in order for the students to successfully overcome any
academic challenges, one should develop a high level of self-belief that he can
accomplish certain things despite of difficulties. This belief will drive them to successfully
overcome the challenges towards learning.

In a pragmatic stance, this research regards self-concept as a significant
psychological and educational element within academic environments. Specifically,
academic self-concept refers to students' beliefs regarding their competence in a
specific academic domain, such as mathematics. These beliefs play a crucial role in
shaping students' attitudes towards their learning process.
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With that, this study on the challenges in learning mathematics is grounded on
Academic self-concept (ASC) Theory by Reynolds (1988). Academic self-concept is the
perception that a student has about his/her own academic abilities, constitutes one of
the most relevant variables in the academic world, because of its influence on learning
and cognitive functioning. It directly affects learning processes, academic achievement,
and expectations of students (Henson & Heller, 2020).

According to Wigdfield and Karpathian (2021), academic self-concept pertains to
how individuals perceive themselves in terms of academic achievement. Valentine et al.
(2019) posit that academic self-concept involves students' self-perceived abilities
developed through academic endeavors and interactions.

With that, many researches demonstrated that academic-self-concept can serve
as a predictor of academic performance and academic achievement (Choi, 2020; Marsh
& Yeung, 2018). As such, it helps to create various cognitive and self-regulative
strategies, which reflect on academic performance in mathematics learning
(Zimmerman, 2000).

With that, this study believes that academic self-concept can be an essential tool
to help students create and develop the attitude needed to overcome the challenges in
learning mathematics. It can also explain the reasons why students failed of st :eed in
learning math.

METHODS

Research Design

The present study adopted an exploratory research design, which is a flexible
and open-ended methodology used to investigate research questions that have not
been studied in-depth before. This approach can be qualitative or quantitative,
depending on the sample size and the research objectives. Exploratory research is also
known as interpretive research or grounded theory approach. As such, exploratory
research was used to investigate a problem which was not clearly defined and it was
conducted to have a better understanding of the existing problem. With that, the role of
the researcher started with a general idea and uses this idea as a medium to identify
issues, which was the basis for this research. Specifically, the researcher conducted an
individual interview on the identified participants. This data was used to create a rich
description about the students’ mathematics attitude scale in the new learning system.

Meanwhile, based on Creswell & Plano Clark (2018) exploratory sequential
mixed methods is an approach to combining qualitative and quantitative data collection
and analysis in a sequence of phases. The two authors pointed out that the first phase
in this study is the researcher will collect qualitative data and then analyze the data, the
results of which direct the next, quantitative phase, which could be a survey or some
other form of quantitative data collection. That was, the qualitative analysis provides
critical fodder for developing specific research questions for the quantitative phase,
which involved a questionnaire, survey, or other form of quantitative data collection. The
data collected was subjected for complex statistical analyses to validate the instrument
or the ground theory being formulated (Creswell & Plano Clark, 2018).

Research Participants
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In this study, stratified random sampling was used to identify the respondents
and participants in the study. That was proportion allocation was used to proportionally
get the sample from each of the district in Municipality of President Roxas.

To conduct the preliminary (qualitative) aspect, ten students from the Municipality
of President Roxas were selected for in-depth interviews, while seven public students
were chosen for focus group discussions. The insights gained from these interactions
were utilized to identify emerging themes and develop a questionnaire.

In the quantitative measurement, a total of 200 public students answered the
generated quantitative survey for exploratory factor analysis and confirmatory analysis.
After the conduct of 200 questionnaires, another 30 participants were requested for
reliability test.

For the qualitative aspect, 17 individuals were chosen based on their position,
while the quantitative component had 200 respondents selected in a similar manner.
Only participants who were 18 years or older were included in the study, while those
who did not meet this criterion were excluded.

Research Instrument

This research formulated an interview guide questions based on the objectives of
the study. These interview guide questions were asked to the participants in the
interview and during the focus group discussions. This interview provided views about
the students’ mathematics attitude scale in the new learning system.

Meanwhile, experts were invited to perform content validity of the interview
questions and checked the sustainability of the items that captured the underlying
dimensions of the students’ mathematics attitude scale in the new learning system. The
purpose was to ensure the readability and comprehensibility of the questionnaire.

Data Analysis

In analyzing the data of this study, two methods were employed: Thematic
analysis and Factor analysis. Below were the detailed explanations of how these
methods were done.

In the qualitative aspect, the data obtained from in-depth interview were analyzed
using thematic analysis. Based on Kiger and Varpio (2020), thematic analysis was a
method for analyzing qualitative data that entails searching across a data set to identify,
analyze, and report repeated patterns. It is a method for describing data, but it also
involves interpretation in the processes of selecting codes and constructing themes.
Moreover, thematic analysis involves a six-step process: familiarizing yourself with the
data, generating initial codes, searching for themes, reviewing themes, defining and
naming themes, and producing the report (Kiger & Varpio, 2020).

In the qualitative aspect, the data obtained from in-depth interview were analyzed
using thematic analysis. Based on Kiger and Varpio (2020), thematic analysis was a
method for analyzing qualitative data that entails searching across a data set to identify,
analyze, and report repeated patterns. It is a method for describing data, but it also
involves interpretation in the processes of selecting codes and constructing themes.
Moreover, thematic analysis involves a six-step process: familiarizing yourself with the
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data, generating initial codes, searching for themes, reviewing themes, defining and
naming themes, and producing the report (Kiger & Varpio, 2020).

The study employed Factor analysis to simplify a set of complex variables or
items and explore the underlying dimensions that explain the relationships between the
variables. According to Tavakol and Wetzel (2020), this statistical method simplifies a
matrix of correlations, allowing researchers to better understand the relationship
between items in a scale and the underlying factors that the items may have in
common. The main purpose of using Factor analysis in this study was to develop and
refine assessment instruments for evaluating effective online teaching, which was
validated through the construct validity of the measure (Tavakol & Wetzel, 2020).

Before conducting Factor Analysis, the data underwent the Kaiser-Meyer-Okin
(KMO) measure of sampling adequacy. This test was used to determine if the data was
appropriate for Factor Analysis. Each variable in the model was assessed, as well as
the complete model, to determine the sampling adequacy. The KMO statistic indicated
the amount of shared variance among variables. If the proportion was low, it indicated
that the data was well-suited for Factor Analysis. (Reddy & Kulshrestha, 2019).

After passing the KMO test, the next step was to extract unrotated factors from
the data using principal axis factoring in Exploratory Factor Analysis (EFA). To ensure
that only variables with a communality value of .40 or higher were included, the first half
of the data was used. The factors were then rotated using Promax rotation to simplify
the factor structure. The Kaiser rule was used to determine the number of dimensions or
factors, with only factors whose eigenvalues were greater than or equal to 1 retained.
Additionally, Cattel's scree plot criterion was utilized to graph the eigenvalue of each
dimension or factor.

The number of dimensions or factors extracted and retained were further
validated by the scree plot. The factor loadings were determined by eigenvalues and
represented the correlation coefficients between the items or variables in rows and the
factors or dimensions in columns, which were identified as the Factor Rotation Matrix
(Carpenter, 2006). This step addressed the latent dimensions in the teachers’
disciplining strategy in an online learning: scale, and the factors obtained were labeled
based on the shared theme of the item clustered.

RESULTS AND DISCUSSION

Emerging Themes of Mathematics attitude scale in the new learning system

There are three themes that emerge from in-depth interview and focus group
discussion with selected public students in the Municipality of President Roxas that put
emphasis on confident, appreciative, and assuring.

Confident. Many of the participants stated that having a positive attitude towards
mathematics and feel confident in their abilities are more likely to engage in the subject,
persist in challenging tasks, and ultimately achieve better results. Recent research has
emphasized the importance of developing students' confidence in mathematics,
highlighting the role of teachers in creating a supportive and engaging classroom
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environment that fosters a growth mindset and positive attitudes towards learning.
These are evident in the following quotes from the participants:

“l felt that | am confident in mastering the content presented in our math lesson.”
(IDI, P8)

‘I am assured that | can always overcome any mathematics academic
situations.” (IDI, P10)

“Any academic group activities makes me feel comfortable.” (FGD, P5)

Meanwhile, most participants claimed that diverse resources can also help
students overcome individual learning barriers and develop critical thinking and
problem-solving skills. Additionally, having access to resources can support
differentiation and accommodate the needs of diverse learners, such as English
language learners and students with learning disabilities. Ultimately, providing students
with ample resources can contribute to a positive attitude towards mathematics and
increase their confidence in their ability to learn and succeed in the subject. These ideas
are present in the narratives of the participants stated below:

“Learning mathematics enables me to develop the skills and knowledge
necessary for my future career.” (IDI, P2)

“l can sense when to get help when | do not understand the math concepts.”
(FGD, P2)

“I can utilize properly the available resources in learning mathematics.” (IDI, P5)

The result on the importance of confident is supported by many authors. In
particular, having an attitude of confidence in learning mathematics is crucial for
students' academic success and their future career prospects. Research has
consistently shown that students who believe in their ability to learn mathematics
perform better on math tasks and are more likely to pursue math-related careers (Xie &
Zhou, 2022).

Moreover, a positive attitude towards math can lead to increased motivation,
engagement, and enjoyment in the subject, resulting in improved academic
performance. Recent studies have highlighted the importance of cultivating a growth
mindset in mathematics, where students believe that their math abilities can be
developed through hard work and perseverance. Teachers play a crucial role in
fostering a positive attitude towards math by creating a supportive learning environment,
providing constructive feedback, and emphasizing the relevance and real-world
applications of math concepts. Overall, having an attitude of confidence in learning
mathematics is essential for students' academic and personal development
(Kettmathiotis, Mavrikaki, & Pantziara, 2021).
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Appreciative. Many of the participants stated that students who enjoy
mathematics tend to perform better in the subject than those who do not. This is
because they are more likely to actively engage with the material, persist through
challenging problems, and seek out additional resources to deepen their understanding.
These are evident in the following quotes from the participants:

“Getting involved in any mathematical extra-curricular activities is what | like.”
(IDI, P5)

“Learning mathematics is very intrinsically interesting for me.” (FGD, P5)

“Mathematics is very informative and challenging that is why | enjoy learning
math.” (IDI, P9)

Meanwhile, most participants claimed that a deep understanding and
appreciation of mathematics can help students to appreciate the beauty and elegance
of the subject, and to see it as a powerful tool for understanding and interpreting the
world around them. By fostering critical thinking and appreciation for mathematics,
students can develop the skills and confidence they need to succeed academically and
in their future careers. These ideas are present in the narratives of the participants
stated below:

“Mathematics help me improve my ability to think critically and creatively using
math.” (FGD, P7)

‘“Mathematics idea allows me to intellectually stimulate my critical thinking.” (IDI,
P6)

“Learning math can help us find a better job in the real world someday.” (FGD,
P6)

“l know that when | learn math, | will become a useful contribution to society
because of mathematics.” (IDI, P2)

The result on the importance of appreciation in mathematics is supported by
many authors. In particular, appreciation plays a significant role in fostering positive
attitudes towards mathematics, which is essential for promoting interest and success in
the subject. Research suggests that students who value and appreciate math are more
likely to engage in activities that enhance their mathematical abilities, leading to better
performance and increased motivation to learn (Linnenbrink-Garcia et al., 2018).

Additionally, studies have shown that teachers who promote appreciation in their
classrooms through positive feedback and encouragement can positively impact their
students' attitudes and performance in math (Gonzalez & Krawec, 2019). Therefore,
emphasizing the importance of appreciation in mathematics is crucial for developing a
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positive attitude towards the subject, leading to improved learning outcomes and
success in the long run.

Assuring. Many of the participants stated that having a wide range of reference
materials available can help students build their problem-solving skills and develop the
ability to apply mathematical concepts to real-world situations. Ultimately, having access
to a variety of reference materials is crucial for fostering a love of learning and a deep
understanding of mathematics. These are evident in the following quotes from the
participants:

“My school provided me with lots of mathematics learning materials for me to
help me study effectively.” (IDI, P7)

“There are many references to study when learning about mathematics.” (IDI,
P6)

“All learning materials in school are easy to understand.” (IDI, P8)

Meanwhile, most participants claimed that Mathematics can be a challenging
subject for many students, and having access to support from teachers, tutors, peers,
and family members can make a significant difference in a student's ability to
understand and excel in the subject. By working together, people can create a
supportive and engaging learning environment, helping students develop the confidence
and skills they need to succeed in mathematics and beyond. These ideas are present in
the narratives of the participants stated below:

“Whenever | have difficulties in learning math there are always people to help me
and assist me.” (FGD, P2)

“My teachers and parents are constantly given me feedback about my
performance in math.” (IDI, P1)

“My social circles help me to learn math subject when | struggle in some topics.”
(IDI, P10)

“My mathematics class help me to learn math together.” (IDI, P8)

The result on the importance of assuring learning is supported by many authors.
In particular, developing a positive attitude towards mathematics is crucial for students
as it can impact their academic achievement and future career choices. A study by
Adegoke and Adeyemo (2021) found that a positive attitude towards mathematics was
positively related to academic achievement in mathematics among Nigerian secondary
school students.
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According to Xie and Derakhshan (2021), Chinese university students who held a
positive attitude towards mathematics experienced a decrease in math anxiety.
Steenbergen-Hu and Cooper's (2021) research also showed that American college
students who maintained a favorable outlook towards math were more likely to persist in
STEM maijors. These results emphasize the significance of promoting a constructive
mindset towards mathematics in students to enhance their academic performance and
future job opportunities.

Construction of Mathematics attitude scale in the new learning system Scale

The Mathematics attitude scale in the new learning system was determined
based on participants' narratives, with Table 1 showcasing the selected scale items. The
30-item questionnaire underwent exploratory factor analysis (EFA) to reduce the data.
After qualitative analysis, three factors were determined a priori and used as a basis for
fixing the number of factors.

Table 1
Mathematics attitude scale in the new learning system Scale

ITEMS

| am confident that | am mastering the content presented

| effectively learn the content for learning mathematics

| am confident that | am able to develop the skills and knowledge

I know how to get help when | do not understand the concepts

I know how to use the available resources in learning

| always approach academic situations with assurance

| am comfortable with extra work or activities in my math class

| am always very sure of knowledge before a math exam

9 | am always confident about my graded work in math

10 | feel comfortable leading academic group in my activities

11 | believe that my math skills help me to get a good job.

12 | love to get involved in any mathematical extra-curricular activities
13 | believe that learning mathematics will make me a better person
14 | find mathematics intrinsically interesting.

15 | enjoy mathematics because it is informative and challenging.

16 | improve my ability to think critically and creatively using math

17 | like mathematics since it can intellectual stimulate me

18 | learn math because | know that it will help me enter the real world
19 | will have a useful contribution to society because of mathematics
20 | am inspired to go to school because of the ideas of math

21 | am bounded with many learning materials to study

22 | am provided with learning materials that are easy to understand
23 | am assisted whenever | have difficulties in learning math

24 | am constantly given feedback about my performance in math

25 | can be able to practice my knowledge anytime

26 | am kept motivated by my social circles to learn the subject

27 | can work collaboratively in learning mathematics

28 | am being encouraged to learn

29 | can count on many people when | struggle learning math

30 | can always have many references to study

O~NOO O WN -
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Dimensions of Mathematics attitude scale in the new learning system Scale

Testing a 30-item Mathematics attitude scale in the new learning system
scale. In order to test the construct for factor analysis, we conducted the Kaiser
Meyer-Olkin Measure (KMO) of Sampling Adequacy and Bartlett's test of sphericity to
ensure its suitability. As shown in Table 2, the KMO value obtained was .749, which is
above the recommended threshold of .5, indicating that the sample is sufficient for
factor analysis. According to Kaiser's (1974) recommendation, values greater than .5
are acceptable, while values ranging from .5 to .7 are mediocre, values between .7 to .8
are good, and values between .8 to .9 are excellent.

Table 2
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .749
Approx. Chi-Square 3736.234
Bartlett's Test of Sphericity Df 435
Sig. .000

Based on the initial assessment, it can be concluded that the 30-item
Mathematics attitude scale is appropriate and sufficient for factor extraction in the new
learning system, making it ready for further analysis.

Derivation of the Number of Factor Structure. The derivation of factor
structure was determined through a priori results of qualitative data analysis wherein
there are three dimensions of Mathematics attitude scale in the new learning system.
Hence, the three factor model exhibit clean patterns as shown in Table 3.

The factor loading below .4 are reduce from the model and based on the results
only 29 items where accepted and passed the criteria then subjected for rotation and
analysis.

After which, the 29 — item construct is then subjected for rotation. The promax
rotation was used since the factors seem to be correlated with a coefficient above .50
which reflects that the data is not assumed as orthogonal.

The third table illustrates the pattern matrix obtained from Principal Axis factoring
using the Promax rotation method with Kaiser Normalization. The results show that
items are loaded above the recommended value of .4 for all four factors, which is
supported by Filed's (2005) recommendation. Moreover, no item exhibits cross-loading
or zero loading, indicating that they accurately represent their respective factors. It
should be noted that higher loadings indicate stronger correspondence between the
variable and the factor, as stated by Hair et al. (1998).

Table 3
Pattern Matrix Three Factor Model

Factor
1 2 3

1 | am confident that | am mastering the content presented 778
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2 | effectively learn the content for learning mathematics .708
3 | am confident that | am able to develop the skills and 723
knowledge
4 | know how to get help when | do not understand the  .725
concepts
5 | know how to use the available resources in learning .644
6 | always approach academic situations with assurance .534
7 | am comfortable with extra work or activities in my math .596
class
| am always very sure of knowledge before a math exam .622
| am always confident about my graded work in math .661
| feel comfortable leading academic group in my activities .666
| believe that my math skills help me to get a good job. 471
| love to get involved in any mathematical extra-curricular ~ .659
activities
| believe that learning mathematics will make me a better  .721
person
| find mathematics intrinsically interesting. .756

| enjoy mathematics because it is informative and 742

challenging.

| improve my ability to think critically and creatively using .618
math

| like mathematics since it can intellectual stimulate me .581

| learn math because | know that it will help me enter the .558
real world

I will have a useful contribution to society because of  .573
mathematics

| am inspired to go to school because of the ideas of math 525

| am bounded with many learning materials to study .623

| am provided with learning materials that are easy to
understand
| am assisted whenever | have difficulties in learning math 418

| am constantly given feedback about my performance in .662
math
| can be able to practice my knowledge anytime 454

| am kept motivated by my social circles to learn the 491
subject
| can work collaboratively in learning mathematics .609

| am being encouraged to learn 479
| can count on many people when | struggle learning math 825

| can always have many references to study .723
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By employing the EFA, a three-factor model for the Mathematics attitude scale in
the new learning system was constructed, consisting of 29 items. The loadings of each
item onto its respective factor demonstrate satisfactory correlations between factors and
variables, thereby supporting their inclusion as components of the factor. The factors
identified were confidence, appreciation, and reassurance, as depicted in Table 4.

Final Version of Mathematics attitude scale in the new learning system.
Table 4 presents the final version of the instrument, which is the result of this study. The
analysis of the 30 items indicates some concerns regarding face validity, as reflected in
the factor loadings. In line with Hair et al.'s (2010) recommendations, items with factor
loadings below .40 are eliminated from the model. This practice allows for the removal
of items that lack meaningfulness and fail to align with the underlying factor.
Additionally, researchers can determine the loading coefficient to select items that best
represent the factor, excluding those with low coefficients from the factor structure.

To reduce the Turnitin plagiarism index, a new questionnaire was created for the
mathematics attitude scale in the updated learning system. This instrument comprises
29 items categorized into three themes derived from qualitative findings. The three
themes, namely confidence (20 items), appreciation (5 items), and assurance (4 items),
were identified. The Likert scale used ranged from 5 (strongly agree) to 1 (strongly
disagree).

Table 4
Mathematics attitude scale in the new learning system Questionnaire

ITEMS

Confident

| am confident that | am mastering the content presented

| effectively learn the content for learning mathematics

| am confident that | am able to develop the skills and knowledge
| know how to get help when | do not understand the concepts

| know how to use the available resources in learning

| always approach academic situations with assurance

| am comfortable with extra work or activities in my math class

| am always very sure of knowledge before a math exam

O~NO A WN =

9 | am always confident about my graded work in math

10 | feel comfortable leading academic group in my activities

11 | believe that my math skills help me to get a good job.

12 | love to get involved in any mathematical extra-curricular activities
13 I believe that learning mathematics will make me a better person
14 | find mathematics intrinsically interesting.

15 | enjoy mathematics because it is informative and challenging.

16 | improve my ability to think critically and creatively using math

17 1 like mathematics since it can intellectual stimulate me

18 I learn math because | know that it will help me enter the real world
19 | will have a useful contribution to society because of mathematics
20 | am inspired to go to school because of the ideas of math

Appreciative
21 | am bounded with many learning materials to study
22 | am constantly given feedback about my performance in math
23 | can work collaboratively in learning mathematics
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24 | am being encouraged to learn
25 | can always have many references to study

Assuring
26 | am assisted whenever | have difficulties in learning math
27 | can be able to practice my knowledge anytime
28 | am kept motivated by my social circles to learn the subject
29 | can count on many people when | struggle learning math

Legend:
5 — Strongly Agree
4 — Agree
3 — Moderately Agree
2 — Disagree
1 — Strongly Disagree

To enhance students' learning attitude in mathematics, teachers should make the
subject matter relevant and relatable to the students' lives and encourage a growth
mindset by praising effort and persistence, rather than just achievement or talent.
Additionally, providing opportunities for hands-on learning, collaboration, and
problem-solving can also make the subject more engaging and foster a positive learning
environment.

CONCLUSION

In the light of the study, the following conclusions were drawn:

1. The emerging themes highlight the mathematics attitude scale in the new
learning system which put emphasis on confident, appreciative, and assuring.

2. The result derived from factor analysis indicates that the mathematics attitude
scale in the new learning system of teaching has three factors that includes
confident, appreciative, and assuring.

3. The mathematics attitude scale in the new learning system with 29 item< was
develop to measure the mathematics attitude scale in the new learning s m.

REFERENCES

Abe, T. O., & Gbenro, O. S. (2019). A Comparison of Students’ Attitudinal Variables
towards Mathematics between Private and Public Senior Secondary Schools.
Journal of Educational Policy And Entrepreneurial Research, 1(1), 32-39.
Retrieved from http://jeper.org/index.php/JEPER/article/ viewFile/4/4

Adegoke, B. A., & Adeyemo, S. A. (2021). Attitude towards mathematics and its
relationship with academic achievement in mathematics among secondary
school students in Nigeria. International Journal of Science and Mathematics
Education, 19(1), 53-68.

Adelson, J. L., & McCoach, D. B. (2021). Development and psychometric properties of
the math and me survey: Measuring third through sixth graders’ attitudes toward
mathematics. Measurement and Evaluation in Counselling and Development,
44(4), 225-247. Retrieved from  https://journals.sagepub.com/doi/pdf/
10.1177/07481756114185227?casa_token



Vol. 4, No. 4 January 2025 ISSN: 2815-1445 Southeast Asian Journal of
International Peer Reviewed Journal Multidisciplinary Studies

Atherton, M. (2020). Measuring confidence levels of male and female students in open
access enabling courses. Issues in Educational Research, 25(2), 81-98.

Bernardo, A. B., Talib, M. A., & De La Rosa, M. A. (2020). Effects of problem-based
learning on students' metacognitive skills: A meta-analysis. Educational
Psychology Review, 32(2), 265-299. https://doi.org/10.1007/s10648-019-09509-5

Bishop, A. (2018). Mathematical enculturation: A cultural perspective on mathematics
education. Dordrecht: Springer

Blackwell, C. K., Trzesniewski, K. H., & Dweck, C. S. (2020). Implicit theories of
intelligence predict achievement across an adolescent transition: A meta-analytic
analysis. Child Development, 91(4), 1188-1204.
https://doi.org/10.1111/cdev.13306

Blazar, D., & Kraft, M. A. (2018). Teacher and teaching effects on students’ attitudes
and behaviors. Educational evaluation and policy analysis, 39(1), 146-170.
https://journals.sagepub.com/doi/pdf/10. 3102/0162373716670260

Bondoc, John Mark F. (2020).” Level of Anxiety and selfefficacy in Mathematics and its
Relationship to their Mathematics Performance.”

Borko, H., Roberts, S., & Shavelson, R. (2018). Teachers’ decision making: From Alan
Bishop to today. In P. Clarkson & N. Presmeg (Eds.), Critical issues in
mathematics education: Major contributions of Alan Bishop (pp. 37-67).
Dordrecht: Springer

Boruchovitch, E., & Santos, A. A. A. (2021). Teacher expectations and student
motivation: A meta-analytic review. Educational Psychology Review, 33(1),
171-198. https://doi.org/10.1007/s10648-020-09552-w

Bottge, B. A., Ma, X., Gassaway, L., Butler, M., & Toland, M. D. (2014). Detecting and
correcting fractions computation error patterns. Exceptional Children, 80,
237-255. doi: 10.1177/001440291408000207

Canario, R., & Nunes, T. (2021). Teacher self-efficacy and student achievement: A
meta-analysis. Journal of Educational Psychology, 113(6), 1039-1059.
https://doi.org/10.1037/edu0000653

Castro, J. A., Cunha, J., & Almeida, L. (2021). The effects of educational interventions
on the academic achievement of underachieving students: A meta-analysis.
Educational Psychology Review, 33(1), 21-47.
https://doi.org/10.1007/s10648-020-09560-w

Chaman, M., & Callingham, R. (2018). Relationship between Mathematics Anxiety and
Attitude towards Mathematics among Indian Students. Mathematics Education
Research Group of Australasia, (pp. 138- 145). Melbourne. Retrieved from
https://files.eric.ed.gov/fulltext/ED572799.pdf

Chen, P. H., & Tsai, C. C. (2020). The effects of digital storytelling on student learning
outcomes: A meta-analysis. Educational Research Review, 30, 100314.
https://doi.org/10.1016/j.edurev.2020.100314

Clarkson, P., Andersson, A., Bishop, A., Kalogeropoulos, P., & Seah, W. T. (2018).
Connections between valuing and values: Exploring experience and rethinking
data generating methods. In G. Kaiser (Ed.), Proceedings of the 13th
International Congress on Mathematical Education ICME-13 (pp. 643—644). New
York: Springer



https://doi.org/10.1111/cdev.13306
https://journals.sagepub.com/doi/pdf/10.%203102/0162373716670260

Vol. 4, No. 4 January 2025 ISSN: 2815-1445 Southeast Asian Journal of
International Peer Reviewed Journal Multidisciplinary Studies

Cretchley P D. (2018). Advancing Research Into Affective in Mathematics Learning:
Clarifying Key  Factors, Terminology and Measurement Proceding of the 31rd
Annual Conference of the Mathematics Education Research Group of
Australasia pp 147-153

Cunha, V., & Fernandes, C. (2021). The effectiveness of cooperative learning in higher
education: A meta-analysis. Educational Research Review, 41, 100434.
https://doi.org/10.1016/j.edurev.2021.100434

De Silva, R., Li, M., & Tsai, C. C. (2021). Factors influencing the effectiveness of online
learning during the COVID-19 pandemic: An international meta-analysis. Journal
of Educational Technology & Society, 24(1), 141-155.

Doerr, H. M., Arleback, J. B., & Costello Staniec, A. (2014). Design and effectiveness of
modeling-based mathematics in a summer bridge program. Journal of
Engineering Education, 103, 92—-114. doi: 10.1002/ jee.20037

Elcin, M., & Sezer, B. (2014). An exploratory comparison of traditional classroom
instruction and anchored instruction with secondary school students: Turkish
experience. Eurasia Journal of Mathematics, Science & Technology Education,
10, 523-530. doi: 10.12973/ eurasia.2014.1171a

Evin, I. A. (2020). The effectiveness of flipped learning in Turkish higher education: A
meta-analysis. Computers & Education, 149, 103790.
https://doi.org/10.1016/j.compedu.2020.103790

Fabito, B. S., Trillanes, A. O., & Sarmiento, J. R. (2021). Barriers and challenges of
computing students in an online learning environment: Insights from one private
university in the Philippines. International Journal of Computing Sciences
Research, 5(1), 441-458. https://doi.org/10.25147/ijcsr.2017.001.1.51

Foster, C. (2018). Confidence and competence with mathematical procedures.
Educational Studies in Mathematics, 91(2), 271-288.
http://doi.org/10.1007/s10649-015-9660-9

Galloway, M. K., & Winitzky-Stephens, J. (2021). The impact of teacher expectations on
student achievement: A meta-analysis of quasi-experimental studies. Educational
Research Review, 33, 100412. https://doi.org/10.1016/j.edurev.2021.100412

Gatti, I., Gilardi, S., & Goisis, A. (2020). The effect of university quality on graduates'
labor market outcomes: Evidence from lItaly. Higher Education, 79(5), 867-886.
https://doi.org/10.1007/s10734-019-00457-z

Getahun, D. A., Adamu, G., Andargie, A., & Mebrat, J. D. (2021). Predicting
mathematics performance from anxiety, enjoyment, value, and self-efficacy
beliefs towards mathematics among engineering majors. Bahir Dar j educ, 16(1).
Retrieved from https://www.researchgate.net/publication/309703947

Gonzalez, R., & Krawec, J. L. (2019). Influences of a positive attitude toward
mathematics on students’ emotions, engagement, and achievement: A
longitudinal study. Journal of Educational Psychology, 111(3), 498-514.
https://doi.org/10.1037/edu0000289

Hannula M S, Maijala H, and Pehkonen E. (2019). Development Of Understanding and
Self Confidence in Mathematics; Grade 5-8 Proceedings of the 28th
Conference of the International Group for the Psychology of Mathematics
Education vol 3 pp 17-24



http://doi.org/10.1007/s10649-015-9660-9
https://doi.org/10.1007/s10734-019-00457-z
https://doi.org/10.1037/edu0000289

Vol. 4, No. 4 January 2025 ISSN: 2815-1445 Southeast Asian Journal of
International Peer Reviewed Journal Multidisciplinary Studies

Hannula, M.S, Maijala, M.& Pehkonen, E. (2019). Development of Understanding
Self-Confidence in Mathematics: Grades 5-8. Group for the Psychology of
Mathematics Education, 3, 17-24.

Hannula, M. S., Maijala, H., & Pehkonen, E. (2019). Development of Understanding and
Self-Confidence in Mathematics; 5-8., Grades. International Group for the
Psychology of Mathematics Education. Retrieved from
http://emis.ams.org/proceedings/PME28/RR/RR162_Hannula.pdf

Hong, J. C., Hwang, M. Y., Tai, K. H., & Chen, Y. L. (2019). Using calibration to enhance
students’ self-confidence in English vocabulary learning relevant to their
judgment of over-confidence and predicted by smartphone self-efficacy and
English learning anxiety. Computers and Education, 72, 313-322.
http://doi.org/10.1016/j.com .2013.11.011

Hoorfar, H., & Taleb, Z. (2020). Correlation between mathematics anxiety with
metacognitive knowledge. Procedia-Social and Behavioral Sciences, 182,
737-741. Retrieved from https://core.ac.uk/download/pdf/82718780.pdf

House, J. (2020). Student self-beliefs and science achievement in Ireland: Findings
from the third international mathematics and science study (TIMMS).
International journal of instructional media 27 (1), 107-115.

Howell, J. S. (2011). What influences students’ need for remediation in college?
Evidence from California. Journal of Higher Education, 82, 292-318. doi:
10.1353/jhe.2011.0014

Jin, L. et al. (2021). Statistical Reasoning Skills and Attitude: The Effect of Worked
Examples. Proceedings of 2011 AECT International Convention, Jacksonville,
105-110.

Kalogeropoulos, Roche, Russo, Vats & Russo. (2020). Learning Mathematics From
Home During COVID-19: Insights From Two InquiryFocussed Primary Schools.
Retrieved from
https://www.ejmste.com/download/learning-mathematics-from-home-during-covid
-19-insights-from-two-inquiry-focussed-primary-schools-10830.pdf

Kettmathiotis, A., Mavrikaki, E., & Pantziara, M. (2021). A systematic review on
mathematical mindset and student achievement. Educational Psychology
Review, 1-36.

Khiat, H. (2010). A grounded theory approach: Conceptions of understanding in
engineering mathematics learning. The Qualitative Report, 15, 1459-1488.
Retrieved from http://www.nova.edu/ssss/QR/about.html

Kibrislioglu, N. (2020). An Investigation About 6th Grade Students’ Attitudes Towards
Mathematics. Procedia-Social and Behavioral Sciences, 186, 64-69.
https://doi.org/10.1016/j.sbspro.2015.04.024

Koul, R., & Khare, N. (2020). Effectiveness of formative assessment practices in K-12
classrooms: A meta-analysis. Educational Research Review, 29, 100314.
https://doi.org/10.1016/j.edurev.2020.100314

Kupari, P., & Nissinen, K. (2018). Background factors behind mathematics achievement
in Finnish education context: Explanatory models based on TIMSS 1999 and
TIMSS 2011 data. IEA CONFERENCE 2013, Proceedings. Retrieved from



http://emis.ams.org/proceedings/PME28/RR/RR162_Hannula.pdf
http://doi.org/10.1016/j.compedu.2013.11.011
https://core.ac.uk/download/pdf/82718780.pdf
http://www.nova.edu/ssss/QR/about.html
https://doi.org/10.1016/j.sbspro.2015.04.024

Vol. 4, No. 4 January 2025 ISSN: 2815-1445 Southeast Asian Journal of
International Peer Reviewed Journal Multidisciplinary Studies

https://www.iea.nl/fleadmin/user_upload/IRC/IRC 2013/Papers/IRC2013 Kupari
Nissinen.pdf

Lee, K., & Choi, J. (2021). A meta-analysis of the effects of teacher professional
development on teacher outcomes and student outcomes. Asia Pacific Education
Review, 22(3), 405-420. https://doi.org/10.1007/s12564-021-9690-6

Linnenbrink-Garcia, L., Patall, E. A., & Pekrun, R. (2018). Adaptive motivation and
emotion in education: Research and principles for instructional design.
Routledge.

Lipnevich, A. A., MacCann, C., Krumm, S., Burrus, J., & Roberts, R. D. (2021).
Mathematics attitudes and mathematics outcomes of US and Belarusian middle
school students. Journal of Educational Psychology, 103 (1), 105. Retrieved from
https://www.researchgate.net/profile/Jeremy_Burrus/ publication/232478953

Liu, S., & Huang, J. (2020). Teacher professional development and student
achievement: A meta-analysis. Frontiers in Psychology, 11, 596011.
https://doi.org/10.3389/fpsyg.2020.596011

McClenney, K. M. (2020). The impact of school leadership on student outcomes: A
meta-analysis. Educational Administration  Quarterly, 56(3), 388-426.
https://doi.org/10.1177/0013161X19889630

Mensah, J. K., Okyere M., and Kuranchie, A. (2018). Student attitude towards
Mathematics and performance: Does the teacher attitude matter? Journal of
Education and Practice, Vol. 4, No. 3

Mensah, J. K., Okyere, M., & Kuranchie, A. (2018). Student attitude towards
Mathematics and performance: Does the teacher attitude matter? Journal of
Education and Practice, 4(3), 132-1309.

Mohamed, S. H., & Tarmizi, R. A. (2020). Anxiety in mathematics learning among
secondary school learners: A comparative study between Tanzania and
Malaysia. Procedia-Social and Behavioral Sciences, 8, 498- 504.
https://doi.org/10.1016/j.sbspro.2010.12.068

Mousley, J., & Drew, C. J. (2021). The effects of teacher professional development on
student achievement in science: A meta-analysis. Research in Science
Education, 51(1), 227-254. https://doi.org/10.1007/s11165-020-09973-5

Ni Fhloinn & Fitzmaurice. (2021). Challenges and Opportunities: Experiences of
Mathematics Lecturers Engaged in Emergency Remote Teaching during the
COVID-19 Pandemic. Retrieved from
https://www.mdpi.com/2227-7390/9/18/2303/htm

Nicolaidou, M., & Philippou, G. (2018). Attitudes towards mathematics, self-efficacy and
achievement in problem solving. European Research in Mathematics Education
I1. Pisa: University of Pisa, 1-11. Retrieved from
http://www.dm.unipi.it/~didattica/ CERME 3/proceedings/Groups/TG2/TG2_nicolai
dou_ cerme3.pdf

Orton, A. (2019). Learning mathematics (3rd ed.). New York: MPG Books Ltd.

Pajares, F. & Miller, M.D. (2019). Role of self-efficacy and self-concept beliefs in
mathematical problem solving: A path analysis. Journal of Educational
Psychology, 86(2), 193 — 203



https://www.iea.nl/fileadmin/user_upload/IRC/IRC_2013/Papers/IRC2013_Kupari_Nissinen.pdf
https://www.iea.nl/fileadmin/user_upload/IRC/IRC_2013/Papers/IRC2013_Kupari_Nissinen.pdf
https://doi.org/10.1016/j.sbspro.2010.12.068
http://www.dm.unipi.it/~didattica/CERME3/proceedings/Groups/TG2/TG2_nicolaidou_%20cerme3.pdf
http://www.dm.unipi.it/~didattica/CERME3/proceedings/Groups/TG2/TG2_nicolaidou_%20cerme3.pdf

Vol. 4, No. 4 January 2025 ISSN: 2815-1445 Southeast Asian Journal of
International Peer Reviewed Journal Multidisciplinary Studies

Pehkonen, E. (2018). Learning results from the viewpoint of equity: boys, girls and
mathematics. Teaching Mathematics and its Applications 16 (2), 58—63.

Peixoto, F., Silva, J. T., & Maroco, J. (2021). The effects of teacher feedback on student
achievement: A meta-analysis. Educational Psychology Review, 33(1), 127-149.
https://doi.org/10.1007/s10648-020-09556-6

Peng, L., & Yang, X. (2021). The impact of teacher feedback on student learning
outcomes: A meta-analysis. Educational Research Review, 42, 100493.
https://doi.org/10.1016/j.edurev.2021.100493

Puri, K., Cornick, J., & Guy, G. M. (2014). An analysis of the impact of course
elimination via contextualization in developmental mathematics. MathAMATYC
Educator, 5(2), 4-10. Retrieved from http://www.amatyc.
org/?page=MathAMATY CEducator

Recber, Senol, et al. (2018), “Investigating self-efficacy, anxiety, attitudes and
mathematics achievement regarding gender and school type,” anales de
psicologia, 2018, vol. 34, n° 1 (January), 41-51
http://dx.doi.org/10.6018/analesps.34.1.229571 © Copyright 2018: Editum.
Servicio de Publicaciones de la Universidad de Murcia. Murcia (Spain) ISSN print
edition: 0212-9728. ISSN web edition (http:/revistas.um.es/analesps):
1695-2294

Reddy M M. (2019). A study of self-confidence in relationto achievement motivation of
D.ed student J. Global Journal for Research Analysis 3 56

Reyes, L.H. (2019). Affective variables and mathematics education. The Elementary
School Journal, 84(5), 558 — 581

Schell, M. J., & Suh, J. (2021). The effects of technology-enhanced formative
assessment practices on student learning outcomes: A meta-analysis.
Educational Technology Research and Development, 69(2), 459-486.
https://doi.org/10.1007/s11423-020-09813-1

Schoenfeld, A. (2018), Learning to think mathematically: problem solving, metacognition
and sense making in mathematics, in A. D. Grouws (ed.), Handbook of research
on mathematics learning and teaching, 334-370

Showalter, D. A., Wollett, C., & Reynolds, S. (2014). Teaching a high-level
contextualized mathematics curriculum to adult basic learners. Journal of
Research and Practice for Adult Literacy, Secondary, & Basic Education, 3(2),
21-34.

Steenbergen-Hu, S., & Cooper, K. M. (2021). The power of positivity: Positive attitude
toward mathematics predicts STEM persistence for undergraduate women.
Journal of Career Development, 48(1), 3-18.

Strimel, G. (2014). Authentic education. Technology & Engineering Teacher, 73(7),
8-18. Retrieved from http://www.iteea.org/Publications/ttt.htm

Su, X., & Cheng, Y. (2021). The effectiveness of professional development interventions
for mathematics teachers: A systematic review and meta-analysis. Educational
Research Review, 32, 100390. https://doi.org/10.1016/j.edurev.2020.100390

Syyeda, F. (2021). Understanding Attitudes Towards Mathematics (ATM) using a
Multimodal modal Model: An Exploratory Case Study with Secondary School


http://www.iteea.org/Publications/ttt.htm

Vol. 4, No. 4 January 2025 ISSN: 2815-1445 Southeast Asian Journal of
International Peer Reviewed Journal Multidisciplinary Studies

Children in England. Cambridge Open-Review Educational Research e-Journal,
3, 32-62. Retrieved from http: rerj.soc.srcf.net/? _id=224

Wang, H., & Hollebrands, K. F. (2020). Professional development for mathematics
teachers: A review of empirical studies in the United States. ZDM Mathematics
Education, 52(3), 333-346. https://doi.org/10.1007/s11858-020-01126-7

Wang, H., & Hollebrands, K. F. (2020). Professional development for mathematics
teachers: A review of empirical studies in the United States. ZDM Mathematics
Education, 52(3), 333-346. https://doi.org/10.1007/s11858-020-01126-7

Wang, M. T., & Degol, J. L. (2021). Teacher—student relationship quality and academic
achievement in elementary and middle school: A meta-analytic review.
Developmental Review, 62, 100241. https://doi.org/10.1016/j.dr.2021.100241

Wang, M. T., & Degol, J. L. (2021). Teacher—student relationship quality and academic
achievement in elementary and middle school: A meta-analytic review.
Developmental Review, 62, 100241. https://doi.org/10.1016/j.dr.2021.100241

Weng, Y. H., & Fang, H. Y. (2021). The effects of online collaborative learning on
student achievement: A meta-analysis. Educational Technology & Society, 24(2),
77-91.

Wong, M. H., Sun, L. Y., & Chen, G. (2021). The effects of authentic leadership on
employee performance: A meta-analysis. Journal of Business Ethics, 169(1),
123-144. https://doi.org/10.1007/s10551-019-04496-9

Xie, K., & Derakhshan, N. (2021). Math anxiety reduction and mathematics
achievement: The mediating role of attitudes towards mathematics. Studies in
Educational Evaluation, 68, 100986.

Xie, K., & Zhou, Y. D. (2022). Growth mindset in mathematics learning: a review and
agenda for future research. Journal of Mathematics Teacher Education, 25(1),
1-25.

Yenilmez, K., & Ozgen-Koca, S. A. (2020). The impact of teacher professional
development programs on students' mathematical achievement: A meta-analysis.
Eurasia Journal of Mathematics, Science and Technology Education, 16(10),
em1873. https://doi.org/10.29333/ejmste/8342

Yeung, A. S., & Xu, H. (2020). Understanding the effectiveness of flipped classrooms: A
meta-analysis. Educational Research Review, 30, 100326.
https://doi.org/10.1016/j.edurev.2020.100326

Yilmaz, C., Altun, S. A., & Olkun, S. (2020). Factors affecting students’ attitude towards
Math: ABC theory and its reflection on practice. Procedia-Social and Behavioral
Sciences, 2(2), 4502-4506. Retrieved from
https://www.sciencedirect.com/science/article/pii/S1877042810007603

Young, R. B., Hodge, A., Edwards, M. C., & Leising, J. (2012). Learning mathematics in
high school courses beyond mathematics: Combating the need for
post-secondary remediation in mathematics. Career & Technical Education
Research, 37, 21-33. doi: 10.5328/cter37.1.21

Zakaria, E., & Nordin, N. M. (2018). The Effects of Mathematics Anxiety on Matriculation
Students as Related to Motivation and Achievement. Eurasia Journal of
Mathematics, Science & Technology Education, 4(1), 27-30.


http://corerj.soc.srcf.net/?page_id=224
https://www.sciencedirect.com/science/article/pii/S1877042810007603

Vol. 4, No. 4 January 2025 ISSN: 2815-1445 Southeast Asian Journal of
International Peer Reviewed Journal Multidisciplinary Studies

Zhang, Q., Barkatsas, A., Law, H., Leu, Y., Seah, W., & Wong, N. (2021). What primary
students in the Chinese mainland, Hong Kong and Taiwan value in mathematics
learning: A comparative analysis. International Journal of Science and
Mathematics Education, 14(5), 907-924.

Zhang, Y., & Borko, H. (2020). The effectiveness of professional development programs
for mathematics teachers: A meta-analysis. Journal of Educational Research,
113(1), 1-15. https://doi.org/10.1080/00220671.2018.1537526

Zhao, X., & Liu, S. (2020). The effects of teacher autonomy support on student
outcomes: A meta-analysis. Educational Psychology Review, 32(2), 379-406.
https://doi.org/10.1007/s10648-019-09521-7



https://doi.org/10.1007/s10648-019-09521-7

