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Abstract- The study was conducted to develop and
evaluate a technology-based learning material in
Mathematics 2. The Descriptive-Development-
Evaluative method of research was used in gathering
information to answer the specific questions in this
study. It used document analysis, survey
questionnaire, and evaluation rating sheet for non-
print materials as the main data gathering
instruments. It involved 35 teachers teaching
Mathematics 2 as respondents, 5 Master Teachers,
and 25 ICT Coordinators as evaluators, all in Labo
West District. It was found that there were eight (8)
least ~mastered learning  competencies in
Mathematics 2. Also, the developed technology-
based learning material was named “Aleje’s Fun
Mathematics”. The content along with number
sense, and algebra as well as the skills on
computational skills and problem-solving skills, and
the values of logical reasoning, mental rigor,
carefulness, and accurateness found to be integrated
into the developed technology-based learning
material. The results of the evaluation of the
developed technology-based learning material
gained a Very Satisfactory score which surpassed the
minimum points required to pass a particular
criterion. There were twelve (12) recommendations
given by the evaluators.

Indexed Terms- Integration, Technology-based
Learning, Mathematics, Computational Skills,
Problem-Solving Skills

l. INTRODUCTION

Education is one of the susceptible sectors of society.
Inevitably, adverse occurrences and dilemmas may
cause disruptions or adjustments to education-related
operations. One concrete and evident example of these
shattering phenomena is the crisis caused by a
pandemic. This pandemic has inflicted massive
disruptions against school-based operations and has
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led to temporary closures of schools and restrictions
on face-to-face instruction. Thus, the need for
alternative learning modalities that are non-school-
based becomes more pressing during this pivotal stage
of education (DepEd Order No. 012, 2020).

Among the potential modalities, blended learning was
one of the most prominent and widely utilized across
schools. The ideal combination of pedagogies featured
in blended learning made it capable of reaching out to
diverse groups of learners with unique levels of
learning needs, skills, and demands and, with
discrepant backgrounds, and socio-economic status
(DepEd Order No. 012, 2020). The scenario in the
locale of this study showed that all the teachers in Labo
West District considered the use of blended learning
modality as the bridge that settles the gap in the new
normal education system. This is because students
exposed to distance learning or home-based learning
still need the guidance and assistance of the teachers
even from a distance which is still possible through
blended learning.

However, the District consolidated report on the
parallel tests conducted in Mathematics 2, School
Year 2021-2022 showed that Grade 2 pupils in Labo
West  District  struggled  with  Mathematics
competencies manifesting a below proficiency level of
75%. The researchers observed that the self-learning
modules and learning activity sheets were not
sufficient to supply the needed information to
supplement the mathematical skills being developed.
Thus, integrating technology-based learning materials
in Mathematics 2 learning model may build links
between the necessary resources on the internet and
the real world, and the development of personal
expertise as well as the transformation of the newly
obtained knowledge into elaborate learning. The
technology-based learning material was in the form of
offline resources which could respond to the need for
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learning materials in developing Mathematics skills by
presenting content such as texts, graphics, and audio.
This is based on the idea of Green and Donovan (2018)
that access to technology enables learning anytime,
anywhere with anybody; contextualization of learning;
allows for individual analysis; and real-time
assessment, feedback, and reporting.

The researchers believed that it is high time to develop
this kind of learning material since pupils were also
learning outside the school premises. Making learning
fun motivated pupils to pay attention and stay focused
on the subject. The pupils could use this to supplement
the printed self-learning modules, learning activity
sheets, and online classes in Mathematics 2. Thus, this
study on integrating technology-based learning
material in Mathematics was conducted in Labo West
District for School Year 2021-2022.

1. METHODS OF RESEARCH

The Descriptive-Development-Evaluative method of
research was used in in this study. It involved thirty-
five (35) teacher-respondents who are teaching Grade
2 mathematics. The evaluators were composed of two
sets, the total enumeration of all the 25 Information
Communication Technology (ICT) coordinators of
Labo West District and the purposive sampling
wherein only Master Teachers teaching Mathematics
for Grade 2 were included, having five (5) Master
Teachers. Document analysis, survey questionnaire,
and evaluation rating sheet for non-print materials
served as the main data gathering instruments.

Population, Sample Size and Sampling Technique.
The primary sources of data in this study were the
result of the documentary analysis and the evaluators’
responses in the evaluation rating sheet for non-print
materials. The documentary analysis was conducted to
determine the least mastered skills in Mathematics 2
based on the results of parallel tests as well as the
content, skills, and values needed to address the
identified least mastered competencies. This served as
the main basis for the topics included in the
technology-based learning material.

The document analysis of the parallel test in

Mathematics 2 was based on the identified least
mastered skills in Mathematics 2 sourced from the
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consolidated reports of parallel tests in Mathematics 2
from the district guidance office. Meanwhile, the
content, skills, and values were based on the list of
least mastered skills in Mathematics 2 sourced from
the MELCs consolidated district least mastered
competencies result.

On the other hand, the evaluation rating sheet for non-
print materials as indicated in the LRMDS evaluation
guidelines was used in determining the conformity of
the developed technology-based learning material
with the curriculum and subject matter it is intended to
use. This was evaluated in terms of content quality,
instructional quality, technical quality, and other
findings. If the developed technology-based learning
material failed in at least one of the four factors in this
evaluation rating sheet, it should not be recommended
for possible use in public schools.

Moreover, it was used to reveal the given
recommendations and other findings by the evaluators
to further improve the developed technology-based
learning material. The feedback from the evaluators
served as guide for further enhancement of the
developed technology-based learning material to
better serve its purpose.

o Description of the Respondents

The purposive sampling and total enumeration
methods were used in choosing the respondents and
evaluators in this study. The purposive sampling was
used in determining the target population. The
respondents are chosen based on their knowledge of
the information desired. In the case of the present
study, this was used to determine the thirty-five (35)
teacher-respondents who are teaching Grade 2
mathematics. They answered the survey on the
different learning competencies and each indicator.
Further the least mastered competencies for
Mathematics 2 were taken from the result of the
parallel tests they conducted.

For the evaluators, these were composed of two sets.
The total enumeration of all the 25 Information
Communication Technology (ICT) coordinators of
Labo West District. For the second group, purposive
sampling was used. Only Master Teachers teaching
Mathematics for Grade 2 were included having five
(5) Master Teachers. In all, thirty (30) evaluators
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evaluated the developed technology-based learning
material.

The evaluators of the technology-based learning
material have knowledge of the competencies of
Mathematics 2 and/or have attended seminars and
training on the K to 12 Curriculum and the
competencies included in the subject. They have
knowledge about technology-based learning material
and/or have previously been informed about using the
Kotobee application in teaching. Finally, they have no
conflict of interest like not being a writer, contributor,
consultant, or editor of the developed technology-
based learning material.

Also, two (2) external IT experts were sought to
participate in the study by evaluating the technical
quality of the developed technology-based learning
material. The two IT experts were affiliated with the
education-related sector. One is a college instructor at
AMA and the other is an instructor at Microsystems
College Foundation. They have knowledge about
developing material using the Kotobee application and
are aware of the guidelines and specifications for
developing non-print materials.

e Research Instruments

This study used document analysis, a survey
questionnaire, and an evaluation rating sheet for non-
print materials as the main data-gathering instruments.
The study adopted the LRMDS evaluation rating sheet
for non-print materials to evaluate the acceptability of
the developed technology-based learning material as
to content quality, instructional quality, technical
quality, and other findings. This was used to determine
the total points given by the evaluators. This was also
used to determine the recommendations and other
findings/observations to  further improve the
developed technology-based learning material. This
was interpreted as either passed or failed depending on
the score given by the evaluators.

The documentary analysis was used to determine the
least mastered skills in Mathematics 2. The data was
taken from the District Consolidated Report on the
Least Mastered Competencies in Mathematics 2.

The survey questionnaire consisted of indicators that
show the content, skills, and values integrated in the
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technology-based learning material based on
Curriculum Guide for Mathematics 2. This was in the
form of a checklist where the respondents placed a
check mark on the content, skills, and values in
Mathematics 2, which they perceived needed to be
included in the technology-based learning material.

e Data Gathering Procedure

The procedures followed in the conduct of this
research included the following steps: (a) sought
permission to conduct the study from the SDS; (b)
secured consent from the respondents; (c) conducted
document analysis of least mastered skills in
Mathematics 2 based from the district consolidated
report; (d) developed the technology-based learning
material; (¢) document analysis of content, skills and
values integrated in the technology-based learning
material sourced from the MELCs based on the result
of district least mastered competencies; (f) sought
consent from the evaluators; (g) evaluated the
developed technology-based learning material along:
content quality, instructional quality, technical quality
and other findings; (h) determined the
recommendations and other findings/observations
given by the evaluators to further improve the
developed technology-based learning material; and (i)
prepared report writing and results presentation.

The evaluation of the technology-based learning
material was done face—to-face on the most convenient
time of the evaluators and/or online via zoom or
google meet wherein the researcher presented the
salient features of the technology-based learning
material as well as demonstrated how to use it
supported with user’s manual sent to the evaluators
prior to the schedule of the evaluation.

I1l.  ANALYSIS AND INTERPRETATION OF
DATA

The findings of the study revealed that “Aleje’s Fun
Mathematics”, the developed technology-based
learning material which is designed to address the 8
least mastered learning competencies gained very
satisfactory which met the minimum points required to
pass the criterion. There were 12 recommendations
given by the evaluators.
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Table 1 presents the summary of the content, skills,
and values to be integrated in the technology-based

learning material.
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Table 1

Summary of the Content, Skills, and Values
Integrated in the Technology-Based
Learning Material

Least
Mastered
Learning
Competenci
es

Conte
nt

Skills

Values

Reads and
writes
money in
symbols and
in  words
through Php
100.00.
M2NS-If-
20.1
Ilustrates
the
properties
of addition
and apply
each in
appropriate
and relevant
situations.
M2NS-1g-
26.3
Visualizes,
represents,
and add 2-
digit by 3-
digit
numbers
with sum up
to 1000
without and
with
regrouping
Perform
orders  of
operations

Numb
er
Sense

Numb
er
Sense

Algeb
ra

Algeb
ra
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Computatio
nal skills

Computatio
nal skills

Computatio
nal skills

Computatio
nal skills

Carefulnes
S

Logical
Reasoning
Carefulnes
S

Mental
Rigor
Carefulnes
S

Carefulnes
S

involving
addition and
subtraction
of small
numbers.
M2NS-11d-
34.3

Solves
multi-step
routine and
non-routine
problems
involving
addition and
subtraction
of 2- 3- digit
numbers
including
money
using
appropriate
problem-
solving
strategies
and tools
Visualizes,
represents
and
subtracts 2-
3 digit
numbers
with
minuend up
to 999 with
or without
regrouping.
M2NS-Ila-
325
Ilustrates
and writes
related
equation for
each type of
multiplicati
on: repeated
addition,
array
counting by
multiples

Algeb
ra

Algeb
ra

Numb

er
Sense

Computatio
nal skills
Problem-
Solving

Computatio
nal skills

Computatio
nal skills
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Logical
Reasoning
Accuraten
ess

Accuraten
ess

Mental
Rigor
Logical
Reasoning
Carefulnes
S

Carefulnes
S

Logical
Reasoning
Accuraten
€ess

Logical
Reasoning
Carefulnes
S
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and equal enrichment,
jumps  on reinforcement, or
the number mastery of the
line identified learning
Visualize gbjectlc\;/es is 12
commutativn. Numb  Computatio  Accuraten ' ontent s 0
e property er nal skills ess accurate .
4, Contentisupto 96 18
of Sense Carefulnes dat
multiplicati S 5ae Content  is 12
on and use it I. . “or;enl 'j 0
in relevant ogzjlca y .evg ope
situations. Zn Corganlze' ; 19
M2NS-1i- f. ontent |5I rele :
121 rom c_u tural,
gender, racial, or
The findings implied that the content, skills, and ethical bias
. . . . 7. Content 12
values identified are necessary in addressing the least .
. . stimulates and O
mastered learning competencies. The study of Saenz romot ritical
(2019) and Rittle et al. (2019) argues that integration Fhi%kionss critica

of learning areas should be integrated in teaching
Mathematics which showed positive effects on

multiple mathematical ability areas. Meanwhile,

8. Content is 84 27
relevant to real-life

Madosi et al. (2020) regarded the value of hard work ;ltuatlons . »

and effort when doing Mathematics. Their studies i anguage .

affirmed the findings of the present study. (including _
vocabulary) is

e FEvaluation of the Developed technology-based

learning material.

Table 2
Evaluation of the Developed technology-based
learning material.

appropriate to the

target user level

10. Content 92 21
promotes positive

values that support

formative growth

Subtotal 11 66
12

Factor A. Content VS S/IN P NS 1178+30= 30.3
Quallty 4 ': 2 L Total Points 39.3
1. Content is 12 Note: Resource must
consistent with 0 score at least 30 points out of  Passe
topics/skills  found a maximum 40 points to pass d
in the DepEd this criterion. Please put a
learning checkmark on the Failed
competencies  for appropriate box Legend: 4-
the subject and Very Satisfactory (VS) 3-
grade level it was Satisfactory (S) 2-Poor (P)
intended 1-Not Satisfactory (NS)
2. Concepts 12 Source: LRMDS For
developed to 0 Non-Print Materials
contribute to

IRE 1704978

ICONIC RESEARCH AND ENGINEERING JOURNALS

309



© AUG 2023 | IRE Journals | Volume 7 Issue 2 | ISSN: 2456-8880

Factor B.lnstructional VS SNA P NS . Graphics/colors/sounds

Quality 4 3 ! 1 are used for appropriate 104 12
nstructional reasons

1. Purpose of the material 6. Matenal is enjoyable,

i well deied m simobting challmging 120

2 Mol abers and engaging

defined pupose 7. Material effectively

3. Leaming objectives are stimulates creativity of 120

clearly " sated ad 120 target user

measuravie

4. Lesel of diffcalty i §. Feedback on target

wpoprite  for te 14 D user's respomses 1 120

intended target user effectively employed

9. Target user can control
the rate and sequence of 120
presentation and review
10.  Instraction 1
integrated with target 10
user's previous
expenience
Subtotal
1,168 pL]

119230=39.7

Total Points 3.7

Note: Resource must score at least 30
points out of a maximum 40 ponts to
pass this cnterion. Please put a
checkmark on the appropnate box ~ Failed

-

Factor C. Technical V§ SINA P N§
Quality 4 3 2 1

1. Audio enhances
understanding  of the
concept

120

2. Speech and narration
(correct pacing,
tonation, and
pronunciation) is clear 120
and can be easily
understood

3. There is complete
synchronization of audio 120
with the visuals, if any

4. Music and sound

effects are appropriate

and  effective for 100 13
instructional purposes

5. Screen displays (text)

are uncluttered, easy to

read, and aesthetically 84 2
pleasing
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6. Visual preseatation Total Points 16
(non-text) is clear and :
- 9% 18 Note: Resource must score at least 16 points out
*y of a maximum 16 points to pass this criterion.  Passed n
o o Please put a checkmark on the appropriate box
7. Visuals sustain interest ,
and do not distract the . Failed .
user's aftention
Legend: 4 Not Present  3-Present but Very Minor  2- Present &
. . Required Major Redevelopment  1- Do Not Evaluate
§. Visuals provide an Source: LRMDS For Non-Print Materials
accurate representation of
the concept discussed 10
? The findings were supported by the study of Mamolo
- The user support (2019) on the developed Digital Interactive Math
materials (if any) are N . . . .
effective 120 Comics (DIMaC) as an instructional material. Both
materials used technology which aimed to meet
10. The design allows the learners’ needs to better understand Mathematics
target user to navigate
freely  through the 88 24 concepts.
material
e Recommendations to Improve the Developed
11 The material can Technology-Based Learning Material
easily and independently % 18
be used
Table 3
12. The material will run Recommendations of the Evaluators for the
using minmum system Enhancement of the Technology-Based
requirements . .
Learning Material
13. The program is free
from technical problems 96 18 The evaluators of the developed technology-based
learning material were asked to give their
Sub-Total 1400 120 . . - .
1520:30=50.6 recommendations to further improve the said material.
Total Points 50.6
Note: Resource must score atleast 30 Passed Recommendation Frequenc  Percentag Ran
points out of a maximum 52 poiats to S y e k
pass this criterion. Please put a Failed n=30
checkmark on the appropriate box .
1. Change the 30 100 1
" Factor D, Other Not  Present Present & Do Not font style of one
Findings Present but Requires Major  Evaluate
Note down observations Very  Redevelopment cha.pter of the
about the information Minor digital workbook,
contained in the & Must i
material, where the Be 1 it ShOUId not be
following errors are Fixed cursive
found: 4 3 2 2. Be consistent 23 77 2
1. Conceptual Errors 4 with the font style
2 Factoal emors and font size
4 3. Include the 9 30 3
3. Grammatical and/or values in the
Typographical ervors 4 introduction part
4. Other emors (ig of the dlgltal
computational errors, A workbook  that
obsolete  information, can be inherited
errors in the visual, gff)
IRE 1704978 ICONIC RESEARCH AND ENGINEERING JOURNALS 311



© AUG 2023 | IRE Journals | Volume 7 Issue 2 | ISSN: 2456-8880

from the subject

matter

4. Be consistent 7 23 4.5
with the medium

of instruction

used ex. Pre-test

- panimulang

pagsubok, etc

5. Be consistent 7 23 4.5
with the template

used from skill 1

to 8
6. The material 5 17 6
should give

warning indicator

to the user when

there is/are

activity/ies  not

yet answered

7. Provide user- 4 13 7
support material

(user’s manual)

8. Seetoitthatit 3 10 8
can be used in

any windows

9. Make the 2 7 9.5

narration clear in

some parts of the

chapter

10. Make an 2 7 9.5
adjustment or

balance the use of

graphics, sound,

and colors to

augment the

content

11. Change some 1 3 115
of the non-texts

visual

presentation  to

make it clear

12. Limit the 1 3 115
amount of text on

the screen area

The recommendations were integrated in the final
revision of the technology-based learning material.
The results have an impact on the quality assurance
team of the LRMDS. The study conducted by
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Calatrava (2022) affirmed the findings of the present
study. In his study, he also revealed the
recommendations given by the evaluators on his
developed e-learning materials. Both studies
integrated the recommendations given in the final
revision of their developed material.

IV.  SUMMARY, CONCLUSIONS, AND
RECOMMENDATIONS

Based on the findings the study shows that there were
8 least mastered skills in Mathematics 2 as revealed in
the documentary analysis of parallel tests. The
developed technology-based learning material was
named “Aleje’s Fun Mathematics” which uses
kotobee application. There were also content, skills,
and attitude that were found to be integrated in this
material. Furthermore, the developed technology-
based learning material for Mathematics 2 met the
minimum points required to pass all the criteria in the
evaluation rating sheet set in the LRMDS guidelines
in evaluating non-print materials.

There were also recommendations given by the
evaluators to further improve the developed
technology-based material.

V. FINDINGS

The findings of the study were summarized as
indicated below:

1. The least mastered competencies revealed in the
parallel tests conducted were: Solves multi-step
routine and non-routine problems involving addition
and subtraction of 2-3 digit numbers including money
using appropriate problem-solving strategies and
tools; Visualizes, represents and subtracts 2-3 digit
numbers with minuend up to 999 with or without
regrouping; Illustrates and writes related equation for
each type of multiplication: repeated addition, array
counting by multiples and equal jumps on the number
line; and Perform orders of operations involving
addition and subtraction of small numbers; Visualize
commutative property of multiplication and use it in
relevant situations; Visualizes, represents, and add 2-
digit by 3-digit numbers with sum up to 1000 without
and with regrouping; lllustrates the properties of
addition and apply each in appropriate and relevant
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situations; and reads and writes money in symbols and
in words through Php 100.00.

2. The developed technology-based learning material
is named “Aleje’s Fun Mathematics” designed to
address the least mastered learning competencies in
Mathematics 2. Basically, it used the Kotobee
application. It has five major parts, such as
Introduction,  Discussion,  Practice  Exercise,
Application, and References. Also, it has audio, a chat
mechanism, an auto-correct feature, and exit
confirmation.

3. There were content, skills, and values found to be
integrated into the technology-based learning material.
Along with content, the number sense, and algebra.
Along skills, computational skills, and problem-
solving skills. Along with values, logical reasoning,
mental rigor, carefulness, and accuracy. The results of
the evaluation of the developed technology-based
learning material gained a Very Satisfactory score
which surpassed the minimum points required to pass
a particular criterion. Along with content quality, it
gained a total score of 39.6 as rated by the Master
Teachers and 39.2 as rated by the ICT Coordinators
out of a maximum of 40 points to pass this criterion.
Along with instructional quality, 39.8 as rated by the
Master Teachers and 39.72 as rated by the ICT
Coordinators out of a maximum of 40 points to pass
this criterion. Along technical quality, 50.8 as rated by
the Master Teachers and 50.64 as rated by the ICT
Coordinators out of a maximum of 52 points to pass
this criterion. Along with other findings, 16 points
were rated by the Master Teachers and ICT
Coordinators, respectively out of a maximum of 16
points to pass this criterion.

4. There were twelve (12) recommendations given by
the evaluators. The recommendations given were:
Change the font style of one chapter of the digital
workbook, it should not be cursive, 30; Be consistent
with the font style and font size, 23; Include the values
in the introduction part of the digital workbook that
can be inherited from the subject matter, 9;
Consistency with the medium of instruction used, 7;
Consistency with the template used from skill 1 to 8,
5; The material should give warning indicator to the
user when there is an activity not yet answered, 5;
Provide user-support material (user’s manual), 4; See
to it that it can be used in any windows, 3; Make the
narration clear in some parts of the chapter, 2; Make
an adjustment or balance the use of graphics, sound,
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and colors to augment the content, 2; Change some of
the non-texts visual presentation to make it clear, 1;
and Limit the amount of text on the screen area, 1.

CONCLUSION

Based on the results of this research, the following
conclusions were stated by the researchers:

1. There are eight (8) least mastered learning
competencies in Mathematics 2 as revealed in the
documentary analysis of parallel tests. This implies
the need to be engaged in the appropriate and
relevant application of technology that may help
pupils enhance skills on the least mastered skills.

2. The development of the technology-based learning
material is based on the District consolidated
report on least mastered learning competencies in
Mathematics 2 for School Year 2021-2022 such as
visualizing commutative property of
multiplication and solves multi-step routine and
non-routine  problems using addition and
subtraction including money. The design and
features of the technology-based learning material
can contribute towards addressing the least
mastered learning competencies in Mathematics 2.

3. All the content, skills, and values in Mathematics
2 for the first and second quarter are to be
integrated into the developed technology-based
learning material.

4. The developed technology-based learning material
for Mathematics 2 met the minimum points
required to pass all the criteria in the evaluation
rating sheet set in the LRMDS guidelines in
evaluating non-print materials.

5. There are recommendations given by the
evaluators to further improve the developed
technology-based  learning  material.  The
recommendations are integrated in the final
revision of the technology-based learning material.

RECOMMENDATIONS

Based on the conclusions cited by the researchers, the

following recommendations were provided:

1. The researcher suggests that the developed
technology-based learning material may be
uploaded to the LRMDS and catalog for future
access by DepEd personnel via the LRMDS portal.
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2. The technology-based learning material for
Mathematics 2 may be uploaded in the LRMDS
portal since it has already been evaluated and may
be run for trials in the field to test its quality to
address the least mastered learning competencies
in Mathematics of Grade 2 pupils.

3. Itisrecommended to include positive values in the
technology-based learning material.

4. The developed technology-based learning material
may be recommended for use at the school level as
intervention material to address the least mastered
learning competencies in Mathematics 2.

5. Future researchers may consider the variables not
included in this study such as the effectiveness of
the developed technology-based learning material
in improving the performance of grade 2 pupils in
Mathematics using experimental research design.
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