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Abstract —Computer-Assisted Instruction (CAl) is the use of the computer to help in delivering
the subject matter (Seo & Bryant, 2012). The computers and programs that go along with the
instruction can provide use of many different types of hands-on opportunities with the touch of a
mouse. Using computer assisted instructions, teaching made easier and pupils were motivated to
participate in the teaching-learning process because they were given the chance to manipulate the
computers. Technology based teaching has most used mostly by the teachers in the development
of the lesson. Giving activities using the computers will surely improve the academic achievement
of the pupils. With these, the researcher as computer advocate, is challenge to conduct this study
in order to evaluate the effectiveness of computer assisted instruction in improving the
performance of the Grade I11 learners in Mathematics in Canbantug Elementary, Merida District,
Leyte Division. An intervention plan in Mathematics was formulated based on the result of the
study. It was revealed on the table that the pre-test performance of Grade 3 learners in Math is
moderate for the experimental and control group while the post-test performance is very high for
the experimental group and high for the control group. Moreover, it was also revealed that there is
significant difference between the scores in the pre-test and post-test performance of the Grade 3
learners in Math for both groups and there is also significant difference on the scores in the posttest
performance among the two groups. This means that computer assisted instruction is an effective
intervention in improving the performance of the Grade 3 learners Mathematics. It is
recommended to implement the formulated Intervention Plan in Mathematics to improve or
maintain the performance of the Grade 3 learners.

Keywords — Effectiveness, Computer Assisted Instruction, Performance, Grade 3 Pupils,
Mathematics

l. Introduction

“Education has always been important but perhaps, never more so, in man’s history than
today. In a science-based world, education and research are crucial to the development process of
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a country, its welfare, progress and security” (Ramani, 2012). The 21 century world can be called
a scientific world, advancing rapidly in information technology, medicine, engineering, space
communication, astronomy, astrophysics, artificial intelligence, robotics and many other
disciplines (Ramani, 2012). Our country requires technically skilled manpower. For all disciplines
mathematics is the base.

Mathematics is an abstract subject. The reasoning in mathematics possesses a number of
characteristics, namely, characteristics of accuracy, verification of results, certainty of results,
similarity to reasoning in life, originality (Ramani, 2012). All these characteristics automatically
become a part and parcel of a child when he learns mathematics. Mathematics has a special
language in which symbol occupies an important position. Students find it difficult to understand
mathematics because of symbols and abstractness. Patel (2006) in her study specifies that one of
the reasons for the selection of commerce stream was that students felt science stream to be
difficult, as it requires a lot of hard work to be put in.

Mathematical skills are an essential prerequisite for both school achievement and success
in the workplace. These skills can be develop using traditional method and computer assisted
instruction. Computer-Assisted Instruction (CAl) is the use of the computer to help in delivering
the subject matter (Seo & Bryant, 2012). The computers and programs that go along with the
instruction can provide use of many different types of hands-on opportunities with the touch of a
mouse. Some programs will have tools that are not as user friendly or require a short tutorial on
how to use them correctly. As with most exposure to something new, the more practice with the
tool will allow the students to become more familiar with its concept and application of the tool in
their work (Christensen, 2016).

As in the case in Canbantug Elementary School, learning Mathematics is very difficult
where most of the learners were not able to get the 75% proficiency level during their 1% quarter
examination. Teachers had a hard time in explaining the concept using the traditional method. The
major reason for the failure is that the teachers quite often pay no attention to the basic concepts
and generally adopt methods of solving questions with crammed up formulae.

In order to overcome the difficulties faced by the learners, teacher should adopt different
methodology in teaching of mathematics like drill method, using different audio-visual aids,
computer aided instruction, mathematical club etc. One of the methods is auto-instructional
method. It is a method of individualized instruction. One of its forms is CAl (Computer
Assisted/Aided Instruction) auto instructional teaching.

ICT (Information and Communication Technology) has great potential for teaching and
learning process at all levels. The use of ICT has enriched the teaching learning process with the
help of computer. It has brought a great change, innovativeness, and creativity in teachers in
teaching learning process. Mathematics and computer are both important in today’s life as they
open the gate of ample opportunities in this modern world. Mathematics is widely used in
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computers both in hardware and software. Computer helps in improving the knowledge of
mathematics. Computer helps in making classroom teaching lively.

The use of PowerPoint is a strategy to help students practice their math skills as an exercise
by following the learning could affect the achievement of students in math classes. As Tienken
and Mabher (2008) researched their study in the use of PowerPoint yielded no positive significant
growth in any of their categories in their Grade Eight Proficiency Assessment (GEPA). This
finding, although somewhat defeating, had some limitations that factored into their results. While
the use of PowerPoint should not stand alone, the students and teachers involved need to have a
structure in which to share and review the concepts being learned. It is possible that the medium
itself was not as conducive to the learning of skills and concepts. Also, worth noting is to narrow
and clarify the topic which is being presented.

One CAI intervention Math Explorer uses four cognitive strategy steps. Seo and Bryant
(2012) listed the steps as: Reading, Finding, Drawing, and Computing. They also continued to list
the metacognitive steps as doing the activity, asking about the situation, and checking to make sure
the students understand (Seo & Bryant, 2012). This program, unlike Merlin’s Math Mill, works to
improve the problem-solving nature of math equations.

Using computer assisted instructions, teaching made easier and pupils were motivated to
participate in the teaching-learning process because they were given the chance to manipulate the
computers. Technology based teaching has most used mostly by the teachers in the development
of the lesson. Giving activities using the computers will surely improve the academic achievement
of the pupils. Many research studies conducted on how computer assisted instruction effective and
helps improve the performance of the learners most specifically in Mathematics lessons.

Among the studies which are similar to the present study, Pilli and Aksu (2013) employed
a quasi-experimental research design to examine the impact of educational software for
mathematics on 4th grade pupils’ achievements in mathematics, the pupils’ attitudes towards
mathematics and computer-assisted teaching and learning as well as the retention of mathematical
knowledge. They found that the educational software is an effective tool for teaching and learning
mathematics in the sense that pupils who used the software in the classrooms achieved higher test
scores and had more positive attitudes towards mathematics.

Roschelle et al. (2010) focus in an experimental design on a software tool that was
developed with the purpose of enabling a large group of pupils to learn more advanced
mathematical concepts and skills in Texas. They identified a positive significant impact of the use
of the program on pupil’s mathematics achievements. Roschelle et al. conclude that the CAl-tool
is an effective tool to enhance pupil knowledge of more advanced mathematics.

These are some of the related studies undertaken by researchers which motivated the
researcher to conduct. Hence, it was shown that computer can play vital role in learning process
as it can work with the imagination of students. Any concept in mathematics can be explained with
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the help of pictures and this visual image can help in understanding the concept at ease. In paper
pencil method student can get bored easily and can find it difficult to practice the sum again and
again. CAIl works as a change and increases the curiosity of students and they can learn
interestingly without any difficulty. Also, whatever is learnt through computer aided instructions,
the contents can be retained for longer time as they use more senses of the students.

It is in this premise that the researcher decided to come up with this study in order to
evaluates the effective of computer assisted instructions in improving the mathematics
performance of the Grade 3 learners in Canbantug Elementary School. With the result of the study,
the researcher was able to formulate intervention plan in Mathematics.

This study evaluates the effectiveness of computer assisted instruction in the performance
of Grade 3 learners in Mathematics of Canbantug Elementary School, Merida District, Leyte
Division. The findings of the study were bases for the proposed intervention plan.

Specifically, this study sought to answer the following questions:

1. What is the pre-test performance of Grade 3 learners in Math in the control and
experimental group?

2. What is the post-test performances of Grade 3 learners in Math in the control and
experimental group?

3. Is there a significant difference between the pre-test and post-test performances of Grade
3 learners in Math in the two groups?

4. s there a significant difference between the post-test performances of Grade 3 learners in
Math in the two groups?

5. What intervention plan can be proposed based on the findings of this study?
1. Methodology

Design. This study employed a quasi-experimental research design to evaluate the
effectiveness of computer-assisted instruction in improving the performance of the Grade 3
learners in Mathematics. Canbantug Elementary School, Merida District, Leyte Division is the
main locale of the study. The respondents of this study were the twenty (20) learners enrolled in
Grade 3 under the advisory of the researcher. The research instrument used in this study was a
researcher-made Mathematics Test which covered the 3™ Quarter List of Competencies stipulated
in the Curriculum Guide for the grade. This was a 30-item multiple choice test. This was validated
and submitted to the District Mathematics Coordinator and the School Head for critiquing and
adjustment of test items or choices. This test was conducted before and after the integration of
computer assisted instructions in teaching Mathematics. This research is focused in evaluating the
effectiveness of computer assisted instruction in the performance of Grade 3 learners in
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Mathematics and its relationship. A Proposed Intervention Plan based on the findings of the study
is the output.

Sampling. There are twenty (20) Grade 3 learners involved in this study. The research was
conducted personally by the researcher with consent from the parents of the pupils.

Research Procedure. The researcher prepared the research design and tools to be utilized
in the study. Approval and recommendation from the Panel of Examiner of the Graduate Studies
and permit from the Schools Division Superintendent of Leyte Division, District Supervisor of
Merida District and school head of the said locale was sought. A letter request to conduct this study
was forwarded to the Office of the Schools Division Superintendent. Upon approval, permission
from the District Supervisor, District Math Coordinator and School Head was secured before the
actual gathering of data. Validation of the instruments through the School Head, District Math
Coordinator and District Supervisor was sought. Orientation of the participants and administration
of the pre-test and post-test was done in the classroom by the researcher. Permission from the
parents of the respondents was secured. The present study involved two groups, the experimental
group which used computer assisted instruction in teaching Mathematics while the control group
used traditional method of instruction. A pre-test and post-test were used to determine the
significant difference on pupil’s performances in Mathematics. The two classes were taught by the
researcher during the period in which they were assigned. Hence, the present locale has only one
section for the grade level, teaching using the mother tongue based and English instruction for
Mathematics lessons were given on specific date. After given intervention, post-test was
conducted. Results of the tests were collected. Data were tallied and submitted for statistical
treatment. Analysis and Interpretation of Data. Making of Proposed Improvement Plan followed.

Ethical Issues. The right to conduct the study was strictly adhered through the approval of
the Schools Division Superintendent of Leyte Division, District Supervisor, of Merida District and
school head of Canbantug ES. Orientation of the respondents with their parents or guardians was
done during the parent conference. In the orientation, issues and concerns were addressed and
consent to be included in the study were signed.

Treatment of Data. The Simple Percentage and Weighted Mean was employed to
determine and evaluate the pretest and posttest performance in Mathematics of the Grade 3
learners. t-Test of Mean Difference was used to determine the significant difference between the
pretest and posttest pupil’s performance in Mathematics before and after the utilization of
computer assisted instruction in teaching Mathematics. This formula proved or disproved what
was postulated in the hypothesis.
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I11.  Results and Discussion
Table 1
Pre-Test Performance of Grade 3 Learners in Mathematics (N=20)
Data Experimental Interpretation Control Interpretation
Group Group
No. of Pupils 20 20
No. of Items 30 30
Total Score 329 329
Mean 16.45 16.45
MPS 54.83 Moderate 54.83 Moderate

Table 1 presents the pre-test performance of the Grade 3 learners in Mathematics for the
control and experimental groups. It was revealed on the table that the pre-test performance of
Grade 3 learners in Math for the control and experimental group has a total score of 329 with an
average mean of 16.45 and mean percentage score of 54.83 which is interpreted as moderate. This
means that both groups performed moderately in Mathematics. This implies that these pupils need
intervention in order to improve their performance in Mathematics. From observation,
mathematics is considered one of the core subjects of curriculum universally. Hence, globally,
mathematics is compulsory from Kkindergarten to college (Ding, Song, & Richardson,
2007). Brothen and Wambach (2000) stated that the complex nature of mathematics supports a
constructivist theory of learning, which makes it suitable for computer-aided instruction.
Fundamental to the understanding of constructivism is that pupils in mathematics classes should
be active knowledge seekers and constructors. This pursuit of knowledge is fueled by natural
innate curiosity.
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Table 2
Post-Test Performance of Grade 3 Learners in Mathematics (N=20)
Data Experimental Interpretation Control Interpretation
Group Group
No. of Pupils 20 20
No. of Items 30 30
Total Score 526 438
Mean 26.30 21.90
MPS 87.67 Very High 73.00 High

Table 2 presents the post-test performance of the Grade 3 learners in Mathematics for the
control and experimental groups. It was revealed on the table that the post-test performance of
Grade 3 learners in Math for the control group has a total score of 438 with an average mean of
21.90 and mean percentage score of 73.00 which is interpreted as high. This means that even
without the intervention in teaching Math still this groups of learners were able to improve their
performance. This implies that teachers had employed activities for the learners to work on and
there were also learners who really were good in numbers.

Zhao, Valcke, Desoete, & Verhaeghe (2011) posited that an examination of Piaget’s theory
of learning is essential to the understanding of constructivism. His central idea is that knowledge
proceeds neither solely from experience of objects or phenomenon nor from an innate
programming performed in the subject but from successive constructions. From observation, in
mathematics classes where traditional instructional strategies have been the dominant method of
instruction, the pupils might not internalize the vast amount of knowledge or content that is
presented by the teacher.

Moreover, this table also shows the post-test performance of the grade 3 learners in Math
for the experimental group. It was revealed on the table that the post-test performance of the grade
I11 learners in Math after the integration of computer-assisted instruction, the total score reached
to 526 with average mean of 26.30 and mean percentage score of 87.67 which is interpreted as
very high. This means that their performance had increased after the integration of computer-
assisted instruction. This implies that computer-assisted instruction is an effective intervention in
improving the performance of the learners in Mathematics.

Computer-Assisted Instruction (CAl) is the use of the computer to help in delivering the
subject matter (Seo & Bryant, 2012). The computers and programs that go along with the
instruction can provide use of many different types of hands-on opportunities with the touch of a
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mouse. Some programs will have tools that are not as user friendly or require a short tutorial on
how to use them correctly. As with most exposure to something new, the more practice with the
tool will allow the students to become more familiar with its concept and application of the tool in
their work (Christensen, 2016).

Table 3
Test of Difference Between the Scores in the Pre-Test and
Post-Test Performances of Grade 3 Learners in Mathematics

itical . .
Aspects Test Scores Com_lp_)uted Crl_trlca Decision Interpretation
Experimental Pre 54.83 . L
Group Post 87 67 0.03 0.05 Reject Ho Significant
Pre 54.83 -
Control Group | oy 73.00 0.03 0.05 Reject Ho Significant

Table 3 presents the test of difference between the scores in the pre-test and posttest
performance of the grade 3 learners for both groups. It was revealed on the table that for the
experimental group, the pre-test was 54.83 and posttest of 87.67 with p value of 0.03 at .05 level
of significance, so null hypothesis is rejected. This means that there is significant difference
between the scores in the pre-test and posttest performance of the grade 3 learners in Mathematics.
This implies that based on the data, computer assisted instruction is an effective intervention in
improving the performance of the grade 3 learners in Mathematics.

Christmann and Badget (2000) examined the difference in achievement levels between
pupils who were taught by the traditional instruction approach (control group) and pupils who had
classes in which a CAl tool was used as a supplement to the traditional classes (the experimental
group). In doing so, they compiled data from 26 studies. The overall results suggested a mean
effect size of 0.127. Hence, pupils who were taught and who learned mathematics via an
educational software as supplement to traditional teaching displayed higher achievement levels
compared to the other pupils in the control group. Moreover, as denoted by Christmann and Badget
(2000), the achievement level of the typical pupil in the experimental group increased from the
50th percentile to the 55th percentile.

Moreover, it was also revealed on the table that in the control group, the pre-test was 54.83
and posttest of 73.00 with p value of 0.03 at .05 level of significance, so null hypothesis is rejected.
This means that there is significant difference between the scores in the pre-test and post-test
performances of the grade 3 learners in Mathematics for the control group. This implies that based
on the data, traditional method of teaching Math is also effective in improving the performance of
the grade 3 learners in Mathematics but in minimal increased. Satsangi and Bouck (2015) stated,
“When compared alongside concrete manipulatives increased skill attainment for each student
using virtual manipulatives.” The cognitive load theory presents that it is lacking a link to the
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physical movements of concrete manipulatives and the ideas taught. Using manipulatives materials
in teaching Math will also help in improving the performance of the pupils.

Table 4
Test of Difference Between the Scores in the Post-test Performance of Grade 3 Learners
Aspects Test Scores p value Le\slf; of Decision Interpretation
Post Test Control 73.00 . o
Scores Experimental 87,67 0.04 0.05 Reject Ho Significant

Table 4 presents the test of difference between the scores in the post-test performance of
the grade 3 learners for both groups. It was revealed on the table that the posttest performance in
the control group has mean percentage score of 73.00 and experimental group of 87.67 with p
value of 0.04 at .05 level of significance, so null hypothesis is rejected. This means that there is
significant difference between the scores in the post-test performance of the grade 3 learners in
Mathematics for both groups. This implies that post-test results show that there is significant
difference, for the post-test of the experimental group is higher with that of the control group. This
implies further that integration of computer-assisted instruction is more effective than the
traditional method of teaching the subject.

Pilli and Aksu (2013) employed a quasi-experimental research design to examine the
impact of educational software for mathematics on 4th grade pupils’ achievements in mathematics,
the pupils’ attitudes towards mathematics and computer-assisted teaching and learning as well as
the retention of mathematical knowledge. They found that the educational software is an effective
tool for teaching and learning mathematics in the sense that pupils who used the software in the
classrooms achieved higher test scores and had more positive attitudes towards mathematics.

Roschelle et al. (2010) focus in an experimental design on a software tool that was
developed with the purpose of enabling a large group of pupils to learn more advanced
mathematical concepts and skills in Texas. They identified a positive significant impact of the use
of the program on pupil’s mathematics achievements. Roschelle et al. conclude that the CAl-tool
is an effective tool to enhance pupil knowledge of more advanced mathematics.

V. Conclusion

The data revealed that there is significant difference in the pre-test and post-test
Mathematics performance of the Grade 3 learners for both groups and there is significant
difference in the post-test scores in Math for the two groups. This means that computer-assisted
instruction is an effective intervention in improving the performance of the grade 3 learners in
Mathematics for it is child-friendly and easy to understand due to the pictures used in the activities
and learners at the same enjoy answering the activities.
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\2 Recommendations
The researcher offered the following recommendations based on the result of the study:
1. The Math intervention plan formulated should be utilized,

2. School Heads should allocate funds for the procurement of IT equipment and software
including maintenance on internet connectivity;

3. School Heads should provide technical assistance to the teachers in formulating different
computer assisted instruction activities;

4. Teachers should enhance their teaching competencies in ICT through attending LAC
sessions, trainings and seminars;

5. School Heads should encourage teachers for further learning on computer assisted
instruction in teaching like joining the Microsoft Education and other IT related courses;
and

6. Future researchers should replicate this study to include different locale, and include
different variables aside from the mentioned in this study.

ACKNOWLEDGMENT

This study is in partial fulfillment of the requirements for the Degree Master of Arts in
Education major in School Administration and Supervision. Special thanks are extended: To Dr.
Jasmine B. Misa, thesis adviser, for her competence, patience, insights, knowledge and consistent
guidance in giving valuable comments and suggestions for the improvement of the manuscript;
Dr. Bryant C. Acar, Dr. Annabelle A. Wenceslao, Dr. Elvin H. Wenceslao, panel of examiners;
special thanks is given to the DepEd Family, Dr. Manuel P. Albano, Schools Division
Superintendent, Mr. Guillermo S. Bande Jr., Public Schools District Supervisor, Dr. Genevieve G.
Sabino, former school principal, and the new School Head, Mrs. Janeth A. Posas , and teachers of
Canbantug Elementary School, Merida District, for accepting her to conduct the study and for the
assistance given during the data gathering process and lastly, the writer’s sincere appreciation is
deeply given to her family, loved ones, friends and comrades, her supportive husband Ronie T.
Wenceslao and sons, Ronie Jr., Ronwenn, and Ronn Raven, for their unending love and
understanding especially during the crafting of this research and his support in order to make this
book a reality and all people whom she asks for advices and prayers and To God, her deepest and
sincerest gratitude.

Copyright © 2022 1JAMS, All right reserved
200

Volume I, Issue 6 June 2022, eISSN: 2799-0664



O

N

§

> IJAMS

[1]
[2]
[3]
[4]

[5]

[6]

[7]

[8]

[9]

REFERENCES

Christensen, S. R. (2016). Computer-Assisted Instruction in the Mathematics Intervention
Classroom. Culminating Projects in Teacher Development. 10 https://repository.stcloudstate.edu/ed_etds/10
Christmann, E. P., & Badgett, J. L. (2000). The comparative effectiveness of CAI on
collegiate academic performance. Journal of Computing in Higher Education, 11(2), 91-103.
Christmann, E. P., & Badgett, J. L. (2000). The comparative effectiveness of CAIl on
collegiate academic performance. Journal of Computing in Higher Education, 11(2), 91-103.
Patel, M. E., (2006). Factors Influencing Higher Secondary Students for Selection of
Commerce and Rejection of Science Stream in Vadodara City: An Unpublished M.Ed
Dissertation, Vadodara: CASE, The Maharaja Sayajirao University of Baroda.VVadodara.
Pilli, O. & Aksu, M. (2013). The effects of computer-assisted instruction on the achievement,
attitudes and retention of fourth grade mathematics students in North Cyprus. Computers &
Education, 62, 62-71.

Ramani, P & Patadia, H., (2012). Computer Assisted Instructions in Teaching Mathematics.
IOSR Journal of Humanities and Social Sciences.

Roschelle, J., Shechtman, N., Tatar, D., Hegedus, S., Hopkins, B., Empson, S., Knudsen, J.,
Gallagher, L. (2010). Integration of technology, curriculum, and professional development
for advancing middle school mathematics: Three large-scale studies. American Educational
Research Journal, 47(4), 833- 878.

Satsangi, R., & Bouck, E. C. (2015). Using virtual manipulative instruction to teach the
concepts of area and perimeter to secondary students with learning disabilities. Learning
Disability Quarterly, 38(3), 174-186. do0i:10.1177/0731948714550101

Seo, Y., & Bryant, D. (2012). Multimedia cai program for students with mathematics
difficulties. Remedial and Special Education, 33(4), 217-225.

[10] Tienken, C. H., & Mabher, J. A. (2008). The influence of computer-assisted instruction on

eighth grade mathematics achievement. Research in Middle Level Education Online, 32(3),
1-13.

[11] Zhao, N., Valcke, M., Desoete, A., Verhaeghe, J. (2011). The quadratic relationship between

socioeconomic status and learning performance in China by multilevel analysis: Implications
for policies to foster education equity. International Journal of Educational Development,
2011.

Copyright © 2022 1JAMS, All right reserved
201

INTERNATIONAL JOURNAL OF ADVANCED MULTIDISCIPLINARY STUDIES
Volume I, Issue 6 June 2022, eISSN: 2799-0664


https://repository.stcloudstate.edu/ed_etds/10

)

INTERNATIONAL JOURNAL OF ADVANCED MULTIDISCIPLINARY STUDIES
/\\\% I JA M S Volume I, Issue 6 June 2022, eISSN: 2799-0664
v

AUTHOR’S PROFILE

MRS. ROWENA T. WENCESLAO

The author is Mrs. Rowena T. Wenceslao. She was born on December 17, 1979 at Brgy.
Canbantug Merida, Leyte. She was married for almost 21 years with Mr. Ronie P. Wenceslao Sr.
and has three children. She’s presently residing at Brgy. Canbantug Merida, Leyte. She finished
her elementary education at Canbantug Elementary School, Brgy. Canbantug Merida, Leyte in the
year 1991-1992 and continue her quest for education and able to finish her secondary education at
MVS Puerto Bello Annex, Puerto Bello Merida, Leyte in the year 1995-1996. She enrolled and
finished her Bachelor of Elementary Education at Western Leyte College, Ormoc, City in the year
2001-2002. She took up Master of Arts in Education major in Supervision and Administration with
complete academic requirements at Western Leyte College of Ormoc City, Inc.

She is a Teacher 111 of Canbantug Elementary School — Merida District, Division of Leyte.
She is handling grade 3 class for twelve years and enjoyed her job in making a difference in her
pupils’ life. She also attended series of National and Division Levels of webinars/seminars and
trainings to increase her professional growth as a teacher.

Copyright © 2022 1JAMS, All right reserved
202



