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Abstract

In response to the COVID-19 pandemic crisis, instructors' pedagogy has been modified, and technology-
based educational tools have been implemented. However, little is known about pre-service teachers' self-
efficacy in mathematics and their intentions in implementing such technology. Thus, the objective of this
study is to test if perceived mathematics self-efficacy is significantly related to pre-service teachers’
behavioral intention to utilize virtual math manipulatives. The aim of the study was addressed through the
use of a descriptive-correlational research design with sixty-nine (69) pre-service teachers. Students'
mathematics self-efficacy and behavioral intention to utilize virtual math manipulatives were assessed
using researcher-made questionnaires. It was discovered that a significant association exists between the
respondents' content self-efficacy and their behavioral intention to utilize virtual math manipulatives as to
attitude, subjective norms, and perceived behavioral control. A similar relationship exists between self-
efficacy and behavioral intention to use virtual math manipulatives in terms of attitude and behavioral
control. The results imply that applying virtual manipulatives is anchored on knowledge and confidence
of process and purpose. Therefore, preparing pre-service teachers for the classroom through a variety of
training and seminars will help them improve their mathematics self-efficacy while also increasing their
intention to use virtual manipulatives.
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1. Introduction

As a result of the COVID-19 pandemic, changes were made to the way learning was done
in the Philippines to make sure that both students and teachers were safe (Tria, 2020). Education
institutions have quickly switched to online platforms and distance learning to limit the spread of
the virus and get used to the new normal. The online distance learning platforms allow teachers
to strengthen their pedagogical and technological skills to better serve the students. However,
every educational institution must assess how successfully online learning helps students acquire
high-quality outcomes-based education to keep up with the change to a new normal where
students are no longer constrained to the four walls of the classroom (Basilaia & Kvavadze,
2020). For instance, the teaching of mathematics in schools makes use of a wide variety of
pedagogical approaches, but one of the most prevalent approaches is the utilization of
mathematical manipulatives (Carbonneau et al., 2018). Carbonneau and Marley (2012) describe
manipulatives as "physical or virtual elements that, when first-hand experienced by students,
may link to an abstract mathematical idea". The term was thought up by Moyer-Packenham and
Bolyard (2016) to describe a visual representation of a dynamic mathematical object that is
interactive and made possible by technology. It has all the features that can be programmed and

can be changed, which help students learn.

Since digital platforms are so common in today's world, math lessons should emphasize
the use of virtual manipulatives. Youmans et al. (2018) claimed that the use of manipulatives in
math results to children's positive attitude and high level of conceptual knowledge. Similarly,
math manipulatives allow children to actually experience abstract ideas, which impacts their
cognition in unimaginable ways (Corpus & Salandanan, 2013). However, teachers' beliefs and
manipulatives usability have a big impact on teachers’ willingness to use virtual manipulatives in
the classroom (Kim et al., 2013; Perera & John, 2020). Teachers may not want to use virtual
manipulatives if they do not understand how they help students learn (Osuna et al., 2019). For
this, Kukey et al. (2019) suggest that teachers should get more training on the use of virtual
manipulatives. It is important to remember that future math teachers will have a big impact on
how well the next generation learns. Therefore, giving emphasis on the use of virtual
manipulatives among future math teachers should be prioritized. According to Bates et al.
(2011), even though pre-service teachers say they are good at teaching math, they do not have

enough confidence to help their students learn. This suggests that there is a complicated
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relationship between self-efficacy in math education and the way math is taught. Math education
works best when students are confident in their math skills. However, this self-efficacy does not
always dictate teachers’ choices in selecting their pedagogies for helping students learn basic
concepts in mathematics. Even if teachers are good at using technology, it does not mean that
their students will learn well from them. Teachers should use the right technological innovations
to create learning opportunities that help students learn math the most (Tabach & Trgalova,
2019). But not much research has been done on how to best use manipulatives in the classroom.
Even less is known about teachers acceptance of manipulatives and its effect on their plans to use

them in the classroom (Carbonneau et al., 2018).

This study focuses on the relationship between the mathematics self-efficacy of pre-
service teachers and their behavioral intention to use virtual manipulatives. Complementing the
study of Carbonneau et al. (2018) where self-efficacy is used as a moderating variable to
examine the relationship between the respondents’ perceptions of manipulatives and their
planned usage, this study explores the perceptions of the pre-service teachers on their math self-
efficacy and their intention to use manipulatives. Specifically, it aims to determine the students’
perceived level of mathematics self-efficacy in terms of content self-efficacy and teaching self-
efficacy and their behavioral intention to use virtual math manipulatives in terms of attitude,

subjective norms, and perceived behavioral control. It also provides an answer to the hypothesis:

Ho: There is no significant relationship between mathematics self-efficacy and the

perceived behavioral intention to use virtual math manipulatives among pre-service teachers.

2. Literature Review

2.1. Mathematics Self-Efficacy

In an academic setting, self-efficacy refers to a student's belief in his or her ability to do
specific tasks (Perez & Ye, 2013). To facilitate the mathematics learning process and enhance
student growth, students need to have a high level of self-efficacy (Fast et al., 2015). This is due
to the fact that mathematical self-efficacy has a major impact on one's ability to perform
mathematically. The ability of teachers to reflect on their previous experiences is associated with
their sense of self-efficacy. More successful experiences will lead to greater self-efficacy and

greater effectiveness in the classroom for teachers. Charalambous et al. (2008) found that pre-
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service teachers' mathematics self-efficacy is influenced primarily by their previous practices,
with mentor and tutor comments and successful fieldwork experiences teaching mathematics.
Simultaneously, instructional failures and negative feedback lessen respondents' self-efficacy
views. Given their limited teaching experience, it seems logical that pre-service teachers' self-
efficacy views would be influenced more by external influences such as comments from

mathematical techniques course instructors or supervisors (Tschannen-Moran & Johnson, 2011).

Ferla et al. (2015) posited that mathematics self-efficacy indicates an individual’s self-
perceived confidence to successfully accomplish a particular mathematics task. Moreover,
researchers distinguish two types of self-efficacy in mathematics teachers. Mathematics content
self-efficacy refers to the subject knowledge and skills of the instructor, while mathematics
teaching self-efficacy denotes the ability of the teachers to execute lessons in mathematics by
applying their knowledge on pedagogies (Unli et al., 2017). Numerous research studies have
revealed a favorable relationship between mathematics self-efficacy and the ability to teach
mathematics successfully among pre-service teachers (Bates et al., 2011; Briley, 2012; Unli et
al., 2018; Zuya et al., 2016). Simply put, as educators' confidence in their mathematical abilities
improves, their self-efficacy as instructors rises as well. Consequently, mathematics courses have
a dual purpose: to increase pre-service teachers' content knowledge of mathematics and advance
their understanding of mathematics teaching approaches. One way to deal with this dual claim is
to teach mathematics with the aid of manipulatives to help students visualize abstract concepts.
Therefore, mathematics methods course help pre-service teachers learn more about the subject
matter while also teaching them how to teach in a standard way. This is a combination that Bates

et al. (2011) affirm could boost the math self-efficacy of pre-service teachers.

Students are found to exhibit a level of motivation that matches the teachers’ confidence
in their abilities (Mojavezi & Tamiz, 2012). Self-efficacy is a primary motivator that influences
how future and current educators perceive themselves (Arnold et al., 2011). According to
Lacobelli (2019), a person who lacks confidence and effectiveness in mathematics instruction
lacks a thorough grasp of the topic. Similarly, Hashmi and Shaikh (2011) claimed that self-
efficacy predicts the success of a teacher's mathematics instruction. As stated by Unlu et al.
(2017), instructors' self-efficacy beliefs affect their students' emotions, social, and educational

status, shaping their academic inclinations. According to Mji and Arigbabu (2012), the high level
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of self-efficacy demonstrated by their mathematics teacher may also contribute to the confidence
of students in mathematics. Even though a person's confidence in their math skills affects how
well they teach math, it does not change everything about how they see math and what they think
is the best way to help students learn.

2.2. Behavioral Intention

Behavioral intention is the behavioral desire to continuously use and integrate technology
into future endeavors (Alharbi & Drew, 2014). There is little doubt that substituting digital
presentation materials for boards and chalk does not adequately cover all parts of the
mathematics disciplines when incorporating technology into mathematics training. Essentially,
the teacher’s desire to embrace technology integration in mathematics education should be the
primary consideration. This factor encompasses the teacher’s expertise and willingness to
provide better access to mathematics among their current students as a way of improving the
delivery of the lesson. In contrast, Grant and Barbour (2013) assert that the sheer appearance of
mobile devices does not imply that they will be used in a practical manner. In order to maximize
the attainment of targeted learning outcomes, teachers' expertise and responsibility play a critical
role in determining how to use technology effectively. Similarly, Solheim (2017) adds
availability of the materials and teachers’ perspective that can also have an impact on student
achievement. For example, schools equipped with innovative teaching tools such as computers
can assist students in performing better. Likewise, engaging and attaining a higher level of
achievement among students are plausible to attain if teachers are effective classroom managers.

According to Varol et al. (2012), educators should provide meaningful tasks that convey
reflection and mathematical understanding to help students improve their existing skills and
knowledge. They highlight the importance of teachers providing early hands-on activities to
develop students’ mathematical proficiency. The exercises used must be appropriate for the
students' mathematics competency levels, and teachers must strive to create a conducive learning
environment. The study shows that teachers who talk about real and virtual manipulatives in
class help their students understand math concepts better. On the other hand, Mailizar (2021)
revealed a number of characteristics that influence teachers' behavioral intention to use e-
learning in their mathematics classroom, with a particular focus on instructors who have previous
experience employing e-learning for professional development. According to the findings, two of

the four factors that influence instructors' behavioral intention to utilize e-learning—specifically,
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their attitude toward and experience with e-learning—have a favorable effect on that behavioral
intention. Teachers' attitudes toward e-learning are critical in determining their behavioral

intentions and are positively and significantly influenced by their e-learning experience.

2.3. Virtual Manipulatives

Over the last ten years, there has been an expansion of technological innovation. The
development of this technology has led to the appearance of virtual manipulatives in a variety of
forms that extend beyond the online world (Moyer-Packenham, 2016). Virtual manipulatives are
technologies, and like any technology, they do not create learning; rather, the quality of
engagement with the technology creates learning opportunities. Bartolini and Martignone (2014)
described virtual manipulatives as essential tools used in math classes. Students use them to
learn, obtain, or engage in problem-solving tasks that are based on perceptual evidence and
mathematical concepts or methods. Tucker et al. (2017) assert that using virtual manipulatives
can help students learn math. Many of the virtual manipulatives that are currently available today
were designed and modelled after their physical counterparts that are commercially available for
the purpose of teaching mathematics (Moyer-Packenham, 2012). Additionally, studies that used
design-based methods (Holgersson et al.,, 2016) and meta-analyses (Moyer-Packenham &
Westenskow, 2016) provide empirical evidence that virtual manipulatives can help students learn
mathematics better. Hakim et al. (2019) emphasized that virtual manipulative media can create
an interactive environment so students can apply or solve mathematical problems to form links
between mathematical concepts and mathematical procedures. Moreover, Moyer-Packham
(2016) explained that proper application of virtual manipulatives can assist students in the
formulation of mathematical ideas and the improvement of their mathematical understanding
while Unamba et al. (2020) demonstrated that virtual manipulatives increased students'
achievement and attitude toward mathematics instruction. These findings indicate that teachers’
effective utilization of virtual manipulatives not only increases students' academic achievement
but also improves comprehension. Chun and Chen (2015) revealed that using non-routine
samples may improve equivalent fraction learning performance. Thus, learning with virtual
manipulatives is described as generally successful, as it could raise positive attitudes and

increase learning enjoyment.
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In a similar study, Tucker et al. (2017) examined the 33 kindergarten kids talked to each
other while using applications with early number sense or quantity in base ten math content. The
results showed that students” math practices were congruent with math skills development and
added new knowledge by showing kids the use of virtual math manipulatives on touchscreens.
For this, Loong (2014) emphasizes that physical and virtual manipulatives can assist students
understand place value, regrouping, multiplying and dividing fractions, area, and perimeter.
These activities can be utilized as corrective measures for difficult students whose middle school
progress is hindered by poor relational understanding. In another study by Sandir (2016), the
conception and application of manipulatives by future math teachers within the context of a
variety of mathematical concepts were assessed. Findings showed that it was difficult for pre-
service instructors to comprehend their mathematical ideas when they were given the opportunity
to do so with manipulatives. Despite the fact that the benefits of employing manipulatives in the
classroom have been explored, evidence has shown that instructors' perceptions of manipulatives
in the classroom are very low (Furner & Worrell, 2017). Although the causes of ineffective use
of manipulatives in education has not been thoroughly investigated, literature indicates that lack
of teaching experience or competence in a particular dimension is the most common reason for

the poor teaching of such materials or topics.
3. Methodology

The study utilized descriptive-correlational research design. According to McCombes
(2020), descriptive research describes a population, condition, or phenomenon systematically
and reliably. It can answer interrogative questions, but not why. On the other hand, Walinga and
Stangor (2014) describes correlational research as calculating two or more related variables and
evaluating the relationship between or among them. This design appropriately describes the
perception of pre-service teachers' mathematics self-efficacy and behavioral intention to use
virtual manipulatives. Furthermore, this study also assesses if a significant relationship exists
between the two variables.

Sixty-nine (69) respondents were chosen using purposive sampling by considering only
the 2nd and 3" year pre-service teachers from a state university in the Philippines who have

taken Teaching Strategies in Mathematics as one of their major subjects. There were 34
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respondents from the 2" year (1 male and 33 females) while 3 year level consists of only 35
females.

The study used researcher-made survey questionnaire divided into three parts:
Demographic Profile deals with the basic information or characteristics of the respondents of the
study; Mathematics Self-Efficacy refers to the respondents’ perceived level of mathematics self—
efficacy in terms of content self-efficacy and teaching self-efficacy and Behavioral Intention
refers to respondents’ behavioral intention to use virtual manipulatives in terms of attitude,
subjective norms, and perceived behavioral control.

Validation. Prior to the conduct of the study, the questionnaire was examined by a panel
of experts, composed of four instructors from different high school institutions and specialists,
made up of three mathematics instructors and one English teacher. Furthermore, the instrument
was subjected to pilot testing in order to evaluate its reliability. Based on the results of the test
reliability, it was ascertained that the questionnaire had an acceptable level of reliability
(Mathematics Content Efficacy=.951; Mathematics Teaching Efficacy=.938; Attitude=.894;
Subjective Norms=.890; Perceived Behavioral Control=.830). Generally, a Cronbach's alpha
score of 0.70 or higher is considered satisfactory in terms of internal consistency (Taber, 2018).

Following the validation of the research instruments and acceptance of the necessary
letter to conduct the study from the university's respected offices, the questionnaire was
disseminated through online questionnaire link to the participants. Respondents were instructed
to complete the survey within a week from receipt thereof. Finally, after the three weeks of
regular communication with respondents, the questionnaire was retrieved. The study ensured the
data and answers provided remained anonymous and the personal information of the participants
confidential.

Self-efficacy and behavioral intention to utilize virtual math manipulatives were assessed
using the mean and standard deviation. Since the data is normally distributed, Pearson Product
Moment Correlation was used to determine whether or not there is a statistically significant
association between pre-service teachers' mathematics self-efficacy and their behavioral

intention to employ virtual math manipulatives in their classrooms.
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4. Findings and Discussions

Table 1
Content Self-Efficacy of the Respondents

Indicators X sd VD

1. I can help my students value Mathematics through the use of virtual manipulatives. 3.01 0.50 High
2. | can use virtual manipulatives to motivate my students who are disinterested in Math )

) 297 0.48 High
in the classroom.

3. | can promote active learning using virtual manipulatives 3.04 0.55 High
4. | can provide examples using virtual manipulatives if my students get confused. 3.12 047 High
5. I can build connections between concepts and representations using virtual

) ) 3.03 051 High
manipulatives.

6. | can use a variety of virtual manipulatives depending on the lessons. 3.06 048 High
7. | can use virtual manipulatives to improve the creativity of the students. 3.09 045 High
8. I can deliver my lessons easier through the use of virtual manipulatives. 297 051 High
9. | can promote fun learning using virtual manipulatives. 3.10 0.46 High

10. | can assist my students in comprehending abstract arithmetic ideas through the use of .
. ] i 297 054 High
virtual manipulatives.

Average Mean 3.04 040 High

Legend: 3.50-4.00 = Very High, 2.50-3.49 = High, 1.50-2.49 = Low, 1.00-1.49 = Very Low

The table indicates that the respondents have a high level of perceived content self-
efficacy, with an overall mean of 3.04 and a standard deviation of 0.40, demonstrating excellent
subject-matter knowledge and abilities in using virtual manipulatives. This implies that the pre-
service teachers are confident in incorporating virtual manipulatives into their math classes based
on their skills and knowledge of the subject. The majority of them stated that if students were
confused, they could give examples using virtual manipulatives (x =3.12, sd = 0.47). Learning
concepts in math is quite hard. One example is not enough for students to understand the lesson;
thus, the teacher needs to provide further examples. It only indicates that, given the abstract
nature of mathematics, virtual manipulatives could help students visualize the problems and
examples to ease their confusion. Plute (2016) asserts that manipulatives may be a valuable tool
for assisting pupils in picturing a word problem. Through virtual math manipulatives, they would
understand the concepts easier and have a clearer picture of the problems given to them. Kang
(2012) stated that a teacher's ability to give students real examples and situations could affect

how well they do in school.
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Correspondingly, despite having the lowest mean of 2.97, teacher candidates demonstrate
a very satisfactory level of content self-efficacy when motivating students who are disinterested
in math, delivering lessons easily, and assisting students in comprehending math concepts
through virtual manipulatives. These pre-service teachers took Technology for Teaching and
Learning, which helped them gain confidence in using virtual manipulatives to engage learners
and motivate students to learn math. This provides them an avenue to understand its use and
purpose. Solheim's (2017) affirms that the availability of resources to use and understand virtual
manipulatives could make a difference in student performance. Thus, it contributed to their self-

efficacy through the aforementioned course.

Table 2
Teaching Self-Efficacy of the Respondents

Indicators

I am confident enough to teach... X = Vb
1. the four basic operations. 3.22 0.51 High
2. value and place value. 3.25 0.55 High
3. fractions. 3.03 0.64 High
4. decimals. 3.07 0.60 High
5. ratio and proportion. 2.96 0.65 High
6. plane figures and plane mensuration. 2.99 0.65 High
7. solid figures and solid mensuration. 3.01 0.61 High
8. measurement. 3.01 0.61 High
9. integers. 2.99 0.65 High
10. graphs. 2.97 0.64 High
Average Mean 3.05 0.49 High

Legend: 3.50-4.00 = Very High, 2.50-3.49 = High, 1.50-2.49 = Low, 1.00-1.49 = Very Low

The table suggests that pre-service teachers had a high degree of perceived teaching self-
efficacy, with an overall mean of 3.05 and a standard deviation of 0.49, showing that they are
more confident in their abilities to use their content knowledge to teach children mathematics. In
light of their knowledge of mathematics, this demonstrates that these pre-service teachers have a
high level of confidence in presenting mathematics lessons. With a mean score of 3.25, the
respondents exhibit the greatest confidence in their capacity to teach value and place value to
their students. This is attributable to the fact that these topics, together with the four basic

processes, should be taught to students from the very beginning of their academic careers.
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Developing a conceptual understanding of the mathematical principles underpinning value and
place value can be difficult for primary students. Student uncertainty, which can linger until the
fourth and fifth grades if not addressed early (far earlier than the first or second grade), is
preventable by providing them with the fundamental information they need to understand value
and place value (Fraivillig, 2018; McGuire & Kinzie, 2013). It has been reported that classroom
teachers are interested in cultivating place values by utilizing a variety of established methods
with varying degrees of success. A threefold increase in the proportion of pupils who correctly
recognized base-ten number concepts compared to the control group was observed when math

manipulatives were used (Fraivillig, 2018).

While this is regarded as a high level of teaching self-efficacy, teaching ratio and
proportion has the least mean of 2.96 and a standard deviation of 0.65. Based on the researcher's
observation, the 2nd and 3rd-year BEED students have difficulty with fractions that are very
relevant to ratio and proportion. To support this claim, the researcher asked the respondents’
current teachers in mathematics. Based on the records, it is apparent that they have low scores in
ratio and proportion, particularly in problem-solving. Additionally, Bentley and Bosse (2018)
assert that college students share the same misconceptions about fraction operations as primary
school pupils on fraction operations. If this issue is not fixed immediately, it is more likely to

have an adverse effect on their ability to deliver the lessons effectively.

Noteworthy is that all indications of mathematics self-efficacy, both in terms of content
and in terms of teaching, were evaluated as high by the respondents. This could be linked to the
courses they took, which included courses such as Teaching in the Primary and Teaching in the
Intermediate, among others. These topics have equipped them with sufficient knowledge and

confidence.

Table 3 reveals that the majority of respondents support the use of virtual manipulatives
to engage students during discussion, with the highest mean rating of 3.32. These pre-service
teachers want to employ virtual math manipulatives for a variety of reasons, including attracting
students' attention and encouraging them to participate in meetings. Student engagement,
according to Cockett and Kilgour (2015), is higher when manipulatives are used in the classroom

than when they are not used. It would appear that the vast majority of children like interacting
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with manipulatives, and there is evidence to suggest that manipulatives are beneficial to the

formation of mathematical ideas.

Table 3
Behavioral Intention of the Respondents to Use Virtual Math Manipulatives in Terms of Attitude

Indicators

I intend to use virtual manipulatives to... X s Vb
maximize the use of technology. 3.16 0.58 Agree
motivate my students. 3.26 0.61 Agree
engage my students during discussion. 3.32 0.61 Agree
introduce new topics. 3.20 0.58 Agree
foster student creativity. 3.26 0.61 Agree
give clarification whenever the students are confused. 3.23 0.55 Agree
implement alternative strategies in the classroom. 3.17 0.59 Agree
build routines that will allow activities to flow smoothly. 3.16 0.58 Agree
improve student comprehension. 3.17 0.62 Agree
give more examples when students find it hard to cope with the lesson. 3.29 0.57 Agree

Average Mean 3.22 0.52 Agree

Legend: 3.50-4.00 = Strongly Agree, 2.50-3.49 = Agree, 1.50-2.49 = Disagree, 1.00-1.49 = Strongly Disagree

On the other hand, they placed a lower value on the use of virtual manipulatives to
optimize the use of technology and the establishment of routines to ensure that activities ran as
smoothly as possible. Zilinskiene and Demirbilek (2015) emphasized that due to technological
advancement, innovations in instructional materials and tools will become more prevalent. These
resources will be of great help in providing assistance to teachers in improving and enhancing
their math instruction. There is little doubt that substituting digital presentation material for
board and chalk does not adequately cover all parts of the mathematics disciplines when
incorporating technology into mathematics training. One of the most important criteria for
integrating technology into mathematics instruction is the behavior of the instructor, which
includes the knowledge, willingness, and desire to enrich lessons in order to make mathematics
more accessible to current students.

In general, respondents agreed that virtual manipulatives should be used because they
consider them to be beneficial, as evidenced by an overall mean of 3.22 and a standard deviation
of 0.52. They believe that utilizing it would be advantageous to them in the long run. According
to Youmans et al. (2018), teachers strongly advocated for the use of manipulatives to aid
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conceptual comprehension and believed it was critical to instill positive attitudes and dispositions
toward mathematics at a young age when asked about their views on early mathematics
education. Additionally, in the fields of Number Sense and Numeration, Patterning, Geometry,
and Spatial Sense, educators assumed that their students excelled because they received a higher
frequency of instruction/exposure, used manipulatives, and were interested in or enjoyed the area
of mathematics.

As shown in table 4, the majority of the pre-service teachers agreed that their desire to
use virtual manipulatives is based on whether the majority of people support or oppose their use,
with an overall mean of 2.99 and a standard deviation of 0.47. As more and more of their
colleagues advocate for the use of virtual manipulatives in education, their desire to implement
them grows as well. Using an experimental design, Ursavas et al. (2019) discovered that
subjective norms had a statistically significant overall effect on pre-service and in-service
teachers' behavioral intentions to use technology. Pre-service instructors, on the other hand, were
far less affected by this phenomenon. In addition to this, pre-service teachers' perspectives of

how technology is used in the classroom were affected by the existence of subjective standards.

Table 4
Behavioral Intention of the Respondents to Use Virtual manipulatives in Terms of Subjective Norms

Indicators

I intend to use virtual manipulatives... . = vb
due to some recommendations. 3.04 050 Agree
for the reason that my former teachers find it compelling. 3.06 059 Agree
since most people in my field would push me to. 2.86 0.67  Agree
since most of my friends are using it as well. 296 0.60  Agree
for researchers suggest its use to enhance students' skills and performance. 3.12  0.63  Agree
because it is part of the trend. 294 0.64 Agree
if most of my colleagues will use them. 291 0.61 Agree
if my students are expecting me to do so. 291 0.66  Agree
if my co-teachers ask me to. 2.83 0.62  Agree
if my students will find it helpful. 3.23 055  Agree

Average Mean 299 047  Agree

Legend: 3.50-4.00 = Strongly Agree, 2.50-3.49 = Agree, 1.50-2.49 = Disagree, 1.00-1.49 = Strongly Disagree

According to the respondents, they aim to use virtual manipulatives if the students

believe them to be beneficial, as seen by the highest mean of 3.23. This demonstrates that the
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perspectives of students are valued by these pre-service teachers. Suh et al. (2016) underscored
that with the various highlights of virtual manipulatives, the teacher can make use of this to help
students using teacher scaffolding. The students then have a greater chance of grasping the
lessons easily with the aid of virtual manipulatives and the guidance of their instructors.
Meanwhile, they agreed to use virtual manipulatives if their co-teachers asked them to do so,
with the lowest mean score of 2.83 indicating their agreement. This supports the claim of
Tschannen-Moran and Johnson (2011), given their limited teaching experience, pre-service
teachers' self-efficacy views should be influenced more by external inputs, such as comments
from mathematical techniques course instructors or course supervisors. Although they place a
high value on the viewpoints of others, there are occasions when they make the conscious

decision to avoid being swayed by the perspectives of particular individuals.

Table 5

Behavioral Intention of the Respondents to Use Virtual Manipulatives in Terms of Perceived Behavioral Control

Indicators X sd VD
I am confident that | can use virtual manipulatives effectively in my class. 3.22 0.57 Agree
I will find ease in using virtual math manipulatives. 3.17 0.62 Agree
I am confident in providing multiple representations through virtual manipulatives. 3.14 055 Agree
I am fully aware of the positive effects of the use of virtual manipulatives. 3.29 0.55 Agree

I am knowledgeable enough about the different virtual manipulatives that could be used in
) 3.00 0.66 Agree
teaching Math.

It is up to me to use virtual manipulatives depending on the topics. 3.19 0.55 Agree
I am prepared for the possible negative effects of using virtual manipulatives. 3.10 0.67 Agree
It will take a lot of time and effort to use visual manipulatives. 3.16 0.61 Agree
It would be hard to facilitate my students if | allowed them to use virtual manipulatives. 2.81 0.62 Agree

There may be complications with the availability of materials and resources needed in using
. ] ] 3.06 0.57 Agree
virtual manipulatives.

Average Mean 3.11 0.42 Agree

Legend: 3.50-4.00 = Strongly Agree, 2.50-3.49 = Agree, 1.50-2.49 = Disagree, 1.00-1.49 = Strongly Disagree

Delving deeper into the table 5, it could be gleaned that most respondents agreed that
their intention to use virtual manipulatives is affected by their perceived ease and difficulty of
using the tool, with an overall mean of 3.11 and a standard deviation of 0.42. These pre-service
teachers believe that it would be easy for them to use virtual manipulatives because they already
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took Teaching Strategies in Mathematics, which provided them with enough knowledge
regarding this strategy. Nonetheless, the majority of respondents indicated that they are
completely aware of the good effects of virtual manipulatives (x = 3.29, sd= 0.55). Several
subjects, including Technology for Teaching and Learning 1 and Teaching Strategies in
Mathematics, may have offered sufficient information about the favorable impacts of virtual
manipulatives. According to Sulistyaningsih et al. (2017), pre-service teachers should continue to
develop their knowledge and abilities by implementing and developing relevant resources,
materials, and technological techniques during their time at university.

It is apparent that the respondents agreed with all indicators in the behavioral intention to
use virtual math manipulatives. They enjoy the concept of utilizing such materials since it would
benefit not just the kids but the instructors as well. Taking online education has provided them
with ideas for maximizing the use of technology in the classroom. Moreover, since they see
mathematics as a complex topic, they use virtual manipulatives to mitigate its abstract character

while creating an engaging and educational teaching atmosphere.

Table 6

Relationship Between the Mathematics Self-Efficacy and Behavioral Intention to Use Virtual Manipulatives

. L Perceived Behavioral
Attitude Subjective Norms

Control
Content Self-efficacy 4817 400" 577
Teaching Self-Efficacy 435™ 0.151 A8T™

**_Correlation is significant at the 0.01 level (2-tailed).

On the basis of attitude, subjective norms, and perceived behavioral control, Table 6
demonstrates a statistically significant association between respondents' assessed level of content
self-efficacy and their perceived behavioral intention to employ virtual manipulatives. There is
evidence to suggest that as pre-service teachers' content self-efficacy increases, so does their
behavioral intention to use virtual manipulatives. It is more likely that respondents will take the
initiative to employ virtual manipulatives in the class discussion if they are aware of the basic
method and core purpose of incorporating virtual manipulatives. It is critical that the respondents
are aware of the content knowledge required for applying virtual manipulatives, as this is highly

associated with the intention to employ virtual manipulatives in a classroom discussion setting.
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Szabo et al. (2022) emphasized that ICT tools and online teaching methods must be prioritized in
teacher training and in-service training in order to develop their digital literacy. With this skill,
there would be a certainty with respect to the instructor’s ability to carry out virtual

manipulatives, assuming they would be in the field.

Conversely, pre-service teachers' belief in their own ability to instruct has a strong
relationship with their intention to use virtual manipulatives purely for the purposes of attitude
and perceived behavioral control. When pre-service teachers have high levels of teaching self-
efficacy, their desire to employ virtual manipulatives increases. This is related to their attitudes
toward ease and complexity, as well as their perceptions of behavioral control, among other
factors. Mailizar (2021) discovered characteristics that influence teachers' behavioral intention to
incorporate e-learning into their mathematics classroom, with a particular emphasis on teachers
who have prior experience utilizing e-learning for professional development. The findings of this
study confirmed the notion that teachers' attitudes toward and experiences with e-learning have a
favorable impact on their behavioral intention to use e-learning in the classroom. The
perspectives that educators hold with regard to e-learning are extremely important in the process
of molding their behavioral intentions, which in turn are decided by the behavioral goals that

educators have.

In contrast, there is no statistically significant association between pre-service teachers'
teaching self-efficacy and the subjective norms. There is no correlation between whether or not
pre-service teachers are confident in their abilities to teach mathematical topics and their desire
to use virtual manipulatives in reaction to other people's opinions. Pre-service teachers do not
exhibit sufficient level of confidence to effectively foster student learning despite professing
efficacy in teaching Mathematics (Bates et al., 2011). This suggests that, while believing in one's
ability to choose the best teaching methods to help students learn has an effect on mathematics
teaching efficacy, believing in one's perceived ability to choose the best teaching methods to help
students achieve does not always have an effect on mathematics teaching efficacy.

5. Conclusion
This study described the perceived level of mathematics self-efficacy among pre-service
teachers, as well as their behavioral intention to employ virtual math manipulatives in their

classrooms. It was discovered that the respondents are confident in their knowledge and abilities
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in the field of mathematics, as well as in their ability to integrate virtual manipulatives into their
math classes. Additionally, it was revealed that they intended to use virtual manipulatives based
on the benefits of the tool, the majority of individuals in their immediate vicinity who use the
same tool, and the ease with which it could be used. As a result, it is recommended that pre-
service teachers be exposed to training and seminars that will escalate their mathematics self-

efficacy while also increasing their intention to use virtual math manipulatives.

Students' perceived mathematics self-efficacy as compared to content self-efficacy and
behavioral intention to utilize virtual math manipulatives as compared to attitude, subjective
norms, and perceived behavioral control were found to be positively significant in the study. It is
more likely that respondents will take the initiative to employ virtual manipulatives in the class
discussion if they are aware of the basic process and basic purpose of incorporating virtual
manipulatives. However, the teaching self-efficacy of pre-service teachers is found to be highly
correlated with their behavioral intention to use virtual manipulatives merely in terms of attitude
and perceived behavioral control. In contrast, there is no statistically significant association
between pre-service teachers' teaching self-efficacy and the subjective norms. There is no
correlation between whether or not pre-service teachers are confident in their abilities to teach
mathematical topics and their desire to use virtual manipulatives in reaction to other people's
perspectives. It is highly suggested that preparing pre-service teachers for the classroom through
a variety of training and seminars should be implemented to help them improve their
mathematics self-efficacy while also increasing their intention to use virtual manipulatives.
Likewise, future researchers may involve a more significant number of respondents to verify the

results and conduct similar studies on students with disabilities.
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