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ABSTRACT 
 

Learning a new lesson is sometimes difficult. A student must apply some knowledge and skills before learning a 

particular topic. Some students cannot learn the present topic due to low levels of particular knowledge and skills. To resolve 

this, the teacher should conduct an intervention. One way of intervention is to provide a Strategic Intervention Material 

(SIM) to students. Nowadays, there are innovations made in SIM like making it as electronic for the intervention to be more 

effective and interactive. However, students study alone most of the time when using the E-SIM. To resolve this, the 

researcher incorporated video lessons in E-SIM. In learning a particular topic in Mathematics, the E-SIM with video lessons 

can be injected and utilized. For uniqueness and applications, the researcher incorporated in E-SIM the important skills of 

the MATATAG curriculum. To be more novel and interactive, the researcher will integrate the Damath app into the E-SIM. 

 

The researcher used the descriptive and developmental research design. The sampling techniques used by the 

researcher was purposive sampling. The selected grade 10 students as participants came from San Joaquin Kalawaan High 

School. The selected master teachers in Mathematics as other participants came from different junior high schools under 

the Schools’ Division Office- Pasig City. A diagnostic test is used to identify the learning needs of students in solving basic 

operations in integers. The first survey form is utilized to identify the acceptable criteria to be considered in designing 

(planning) the E-SIM. The second survey form is utilized to evaluate the quality level of the developed E-SIM based on the 

expert review. After data gathering, the researcher analyzed and interpreted the results using the weighted mean as 

statistical tool. 

 

Findings from the study revealed the following: (1) The mean of the total scores and basic operations scores of students 

in the diagnostic test are 13.68 and 10.38; (2) The mean acceptance ratings of each criterion in the first survey form falls 

under the interval 3.26 to 4; (3) The mean satisfaction rating of the overall quality of the developed E-SIM based on the 

second survey form result is 3.6486. These findings implied the following: (1) The level of skills of students in solving bas 

According to experts, all criteria stated in the survey form are very acceptable to be considered in designing the E-SIM in 

solving basic operations on integers is unsatisfactory; (2) According to experts, all criteria stated in the first survey form are 

very acceptable to be considered in designing the E-SIM in solving basic operations on integers; (3) The quality level of the 

developed E-SIM in solving basic operations on integers based on the experts’ review is very satisfactory. This study 

concludes the following: (1) Most students in junior high school do not know how to solve basic operations on integers; (2) 

All criteria stated in the first survey form are very acceptable to be considered in designing the E- SIM in terms of 

development, implementation, and evaluation plan. (3) The developed E-SIM in solving basic operations on integers is ready 

for implementation. This present study thereby recommends the following: (1) Students should use the developed E-SIM in 

their study; (2) Teachers should implement the developed E-SIM during the intervention process; (3) School administrators 

should conduct a seminar or workshop for the teachers about developing an E-SIM; (4) Researchers should conduct further 

study about the development and implementation of an E-SIM as well its effectiveness. 
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CHAPTER ONE 

THE PROBLEM AND ITS BACKGROUND 
 

This section presents the ff: (1) the introduction and background of the study, (2) the review of related literature and studies, 

(3) the theoretical frameworks, (4) the conceptual frameworks, (5) the statement of the problem (SOP), (6) the significance of the 

study, (7) the scope and delimitation of the study, and (7) the definition of terms. 

 

 Introduction and Background of the Study 

Learning a new lesson is sometimes difficult. A student must apply some knowledge and skills before learning a particular 

topic. For example, the operations in whole numbers should be applied in learning the addition of similar fractions. Another example 

is determining the meaning of different words to understand the meaning of a sentence. 

 

Some students cannot learn the present topic due to low levels of particular knowledge and skills. For example, some students 

cannot solve the value of a variable in a linear equation. One reason is the incapability of students to solve basic operations on 
integers. According to the study of Candido in 2023, the one of the topmost least mastered competencies in Math is to perform 

fundamental operations on integers. One of the stated reasons is the confusion of students with the applying of signs and PEMDAS. 

In solving the mathematical expression “2 – 5”, some students will answer 3 instead of -3. Another example is solving the 

mathematical expression “2(3) + 4”. There are some students who will solve first the “3 + 4” instead of “2(3)”. Moreover, according 

to one of the laws in Mathematics, the basic operations on integers are always involve when solving a linear equation. These are 

always used when applying the different properties of equality. Hence, learning it is a prerequisite indeed. Students who cannot 

learn these particular knowledge or skills tend to get a failing grade in a quarter. 

 

To resolve this, the teacher should conduct an intervention. One intervention method is to provide students a Strategic 

Intervention Material (SIM). The students at home will study the SIM. Teachers are already provided with the discussion regarding 

the SIM for successful intervention. The Department of Education (DepEd) has already launched the DepEd memo 117 Series of 

2005. It provides seminars and workshops for teachers to improve or enhance their skills in developing effective intervention 
materials for the learning of students. 

 

Nowadays, there are innovations made in SIM for the intervention to be more effective. One of the innovations is the creation 

of Electronic Strategic Intervention Materials (E-SIM). Here, the SIM is in the form of a digital soft copy. It may be in the form of 

PPT, Canva, etc. Since it is in digital form, students tend to be more motivated in studying lessons. This is evident in the study of 

Cañeda and others in 2024. Here, they integrate audio visuals in the E- SIM to make it more interactive. 

 

However, students study alone most of the time when using the E-SIM. After the teacher developed an E-SIM, it will be given 

to students. Then, they will study that SIM at home.  Hence, students will not know the solutions of different answers to particular 

questions found in activity, assessment, or enrichment card. Moreover, they will not understand how and why those solutions are 

the correct way. Students will just verify their answers from the answer card if they are correct or not. 
 

To resolve this, the researcher incorporated video lessons in the E-SIM. Here, the teacher is discussing the solutions from the 

examples relevant to the questions in the activity card. The teacher is the researcher itself. Students will watch each integrated video 

lesson before they proceed to the activity card. Hence, they will learn the solving process needed for answering the real questions. 

In creating the video lessons, the researcher recorded itself while discussing the solutions from the examples. These video lessons 

are in the form of MPEG file. The researcher converted the Power Point Presentation file to MPEG. The questions from each 

example are written in slides from the PPT Presentation. The recording voice button from the PPT was used by the researcher. The 

recorded audios were converted by the researcher to AI voice using a website to make the discussions more interactive. 

 

For novelty and application, the researcher incorporated in E-SIM the important skills of the MATATAG curriculum in the 

video lessons and other parts of the E- SIM. These important skills are the following: (1) Language, (2) Reading and Literacy, (3) 
“Makabansa”, and (4) Good Manners and Right Conduct (GMRC). The implementation has already started. However, it is only 

launched in some grade levels. Aside from solving basic operations on integers, the researcher also inserted exercises in the video 

lessons about the following: (1) subject and verb agreements, (2) translating figures into English words and vice versa, (3) translating 

figures into Filipino words and vice versa, and (4) rules to be obeyed in solving basic operations on integers. The subject and verb 

agreements are included in the language skills since it is related to grammar. The translation of figures into English words and vice 

versa is part of reading and literacy since it is relevant to interpretation of symbols. The translation of figures into Filipino words is 

included in “Makabansa” since it is part of using the national language. The rules to be obeyed in solving basic operations on 

integers are somehow part of the GMRC since it is relevant to following the basic rules and regulations. 

 

For additional novelty, the researcher integrated the Damath app into the E- SIM. The Damath app is also like the real Damath 

game with a board and chips. The only difference is the characteristic of the Damath app, which is a software and electronic 

application. The Damath game is like the Filipino chess “Dama”. The rules are the same in which one player will eliminate all chips 
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of the opponent. The only difference is the involvement of scoring points in the Damath game. In the E- SIM, the researcher input 
only the download link. Once clicked by the respondent, it will proceed to the Google Play Store App. An internet connection is 

required to download the Damath app. The researcher highly suggested to download that app in the mobile phone to play it. 

 

 Review of Related Literature and Studies 

 

 Mathematical Skills of Students 

The mathematical skills of Filipino students based on the latest PISA test result is below global average. (Chi, 2023). The 

PISA stands for “Program for International Student Assessment”. It is conducted by the OECD to assess the knowledge and skills 

of students belong to 15 years old in mathematics, reading and science. The OECD stands for “Organization for Economic Co-

operation and Development”. Based on the latest PISA test result, Philippines got a score of 355 in Mathematics. The global average 

for Mathematics is 472 according to OECD. 
 

The Philippines is ranked as one with the lowest skills in Mathematics in the world (Malipot, 2023). The basis is also latest 

PISA test result. The mentioned country ranked 76th in Mathematics among 81 countries in the world under OECD. It means that 

the mentioned country has the 6th lowest mathematical skills among other countries in the world. 

 

 Skills of Students in Solving Basic Operations on Integers 

Students are struggling with solving basic operations on integers due to sources and possible misconceptions about operations 

in integers (Embong et al, 2020). The sources of errors found are the following: (1) being careless in computation, (2) low level of 

knowledge in basic operations, (3) inability to distinguish different operations on integers from one another, and (4) mixing up the 

rules in solving. The following are the main causes of misconceptions in operations in integers: (1) the rush discussion of teachers 

in a grading period to complete the budget of work, and (2) the students’ memorization of rules but lack of application. 
 

An intervention is needed to improve the skills of students in solving basic operations on integers. (Harun et al, 2023). Based 

on the item analysis in their study, there are misconceptions and errors shown by students regardless of sex and section. These 

misconceptions involve subtracting integers and other operations which include negative integers. 

 

Conducting an intervention using the integers module lessons helps the students in their mathematical difficulties (Bryant et 

al, 2020). In their study, there are two groups. One group is composed of students who utilized the integers module lessons. The 

other group includes the students who did not use the integers module lessons. They found out in their study that students who 

utilized the integers module lessons lessen their mathematical difficulties than those who did not utilize. Basic operations on integers 

are some of the fundamental topics needed to be learned by students before solving complex questions in Mathematics. 

 

There are different capturing strategies that teachers can use to deal with the difficulties of students in solving negative integers 
(Amir et al, 2022). These capturing strategies are the following: (1) Yulia's Understanding of the Context, (2) Yulia's Strategies for 

the In-Line Numbers Problem, and (3) Yulia's Strategies and Difficulties in Solving Number Line Model. In the first strategy, 

students will understand first the negative number through the context of real-life situations. In the second strategy, students will try 

to draw 7a number line and apply it in arranging the integers in ascending or descending order. In the third strategy, students will 

solve basic operations on integers by applying the number line. 

 

 Instructional Materials 

The step- by- step approaches for teaching materials development are the following: (1) defining lesson objectives, (2) 

finalizing the content and concepts, (3) highlighting the materials required, and (4) emphasizing the assessment and performance 

evaluation strategies (Harman, 2024). In defining the lesson objectives, the teaching material should facilitate the students to learn 

the learning objectives. In finalizing the content and concepts, all learning contents in the teaching material should be correct and 
aligned with the learning objectives. In highlighting the materials required, the teaching material should be interactive to different 

kinds of students. In emphasizing the assessment and performance evaluation, the teaching material should help the students to 

demonstrate what they have learned. 

 

The challenges in implementing high quality instructional materials are the following: (1) insufficient resources, (2) lack of 

training, (3) resistance to change, (4) aligning instructional materials with curriculum standards, (5) technological barriers, and (6) 

time constraints (National Math + Science Initiative, 2023). Insufficient resources refer to the lack of funds and capital needed for 

the implementation of instructional materials. Trainings are also needed by educators to know the proper procedures and ethics in 

implementing the instructional materials. Resistance to change is also problem since there are educators who are over equipped with 

some traditional instructional materials with low or moderate quality. If the instructional material is not aligned with curriculum 

standards, then implementation will be useless since students will not meet the learning objectives. Without appropriate gadgets, 

instructional materials in software form will not be implemented. If there is not enough time, the proper procedure for the 
implementation of instructional materials will not be completed. 
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The criteria to be considered in evaluating instructional materials are the ff: (1) accuracy, (2) relevance, (3) understandability, 
(4) interest and engagement, (5) alignment with learning outcomes, (6) immediate applicability, and (7) instructional soundness 

(Young, 2020). Accuracy refers to the validity of the presented content in the implemented instructional material. The implemented 

instructional material is relevant if it addresses the learning needs of the students. Understandability refers to the appropriateness of 

the implemented instructional material to the current understanding of students. The implemented instructional material is interested 

and engaging if it is interactive to the students. Alignment with the learning outcomes pertains to the students’ learning of the desired 

outcome with the assist of the implemented instructional material. The implemented instructional material is immediate applicable 

if the students applied their learning to work and real- life situations. Instructional soundness pertains to the effectivity of the 

implemented instructional material. 

 

 Strategic Intervention Materials (SIM) 

The Department of Education (DepEd) has already launched the DepEd memo 117 Series of 2005 entitled “Training Workshop 
on Strategic Interventions for Successful Learning”. It was signed by the former DEPED Secretary Florencio B. Abad on April 13, 

2005. It is aligned to one of the DEPED’s goals which is to raise continuously the education quality in the country. The training 

workshops aim the following: to enhance teachers’ skills in test analysis and interpretation, and to capacitate them in various 

intervention materials for remediation and enrichment of learning. Here, the teachers’ skills in developing effective intervention 

materials for students' learning will be improved. Many intervention materials have been developed and have been proven effective. 

One of the examples of effective intervention material is the SIM. 

 

The utilization of SIM in Mathematics was found effective in addressing the skills of students in solving basic operations of 

integers (Candido, 2023). Here, the Tom Lavella’s brain- based learning and teaching strategies was applied in developing the 

material. The key principles of brain- based learning include the ff: active learning, collaboration, visuals, chunking and movement. 

The strategies based on the brain- based principles are the ff: physical movement, collaboration, visual aids, multisensory learning, 

and storytelling. 
 

The SIM address also the skills of students in solving problems involving quadratic functions (Cabrella and Dumigsi, 2019). 

The study of Cabrella and Dumigsi showed that the proficiency level of students who used the SIM was “satisfactory” while those 

who only used the Math learners’ materials “did not meet expectations”. Thus, there is a significant difference between the 

proficiency level of students who used the SIM and the proficiency level of students who used the original learners’ material. 

 

Also, the SIM can be used to improve students' least mastered skills in Mathematics (Adonis, 2020). These least mastered 

skills are learning competencies in which students got a low score. The basis is the quarterly assessment of the students. It was 

revealed in the findings of Adonis that there is a significant difference between the scores in students in a test before and after they 

used the SIM. The researcher also made a contextualization in SIM. Here, the researcher integrates the SIM to Bicol culture and the 

Disaster Risk Reduction and Management (DRRM) awareness. 
 

The SIM can be innovated into Electronic Strategic Intervention Material (E- SIM) to improve skills of students in solving 

integers. (Cañeda et al, 2024). Integrating audio visuals make the E- SIM more interactive. The audio- visual materials address the 

learning gaps in Mathematics. Also, it provides teachers with valuable resources to improve students’ basic skills in integer 

operations. 

 

The E- SIM can also increase the achievement levels of struggling learners in Statistics and Probability. (Balazo, 2021) The 

E-SIM is also a SIM but is designed with an electronic platform like pictures, slide presentations, etc. It was shown in the study that 

there is a significant difference between the scores of students in a test before and after they used the E-SIM. 

 

Moreover, the E-SIM can also improve the level of least mastered competencies of students in solving exponential equations. 
(Abuda et al, 2019). Here, the E-SIM is embedded with a QR code. Their study revealed that the students' scores in a test before 

they utilized the E- SIM is significantly higher than after they utilized the material. 

 

 Video Lessons 

The utilization of video lessons in teaching is effective in increasing the level of mathematical performance of students. 

(Beltran, 2021). It is stated in the research findings of Beltran that there is a significant difference between the scores of students in 

a Mathematics test before and after the video lesson was integrated in a Mathematics test. 

 

Video lessons are effective for learning Mathematics based on the experiences of students (Nabayra, 2022). Based on his 

study, the videos used are created by the teacher itself and uploaded to YouTube. According to students, the teacher-created videos 

are extensive, flexible, student-centered. In these videos, there is a virtual presence of one of the roles of a teacher which is being 

the discussant. Moreover, these videos are fit into new normal learning. In conclusion, the teacher-created videos are adaptable for 
the students’ learning in Mathematics. 
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The use of video lessons in developing a video-based e-module in Mathematics stimulates the students’ interests and makes 
their learning effective (Nabayra, 2020). Based on the findings of Nabayra, the students found the video-based e-module to be 

unique, interesting, effective, and understandable in terms of learning the mathematical concepts. This study is significant in that 

the students will appreciate the different mathematical concepts. Also, the video-based e-modules facilitate the 21st-century 

students’ learning at home. 

 

Integrating video lessons in PowerPoint presentation is effective in learning Mathematics (Anwar, 2020). The researchers 

called this new presentation as “Interactive Video Based PowerPoint Media”. Based on data analysis, 67.64% of the students got a 

score of 70.29 on a test wherein they used the Interactive Video Based PowerPoint Media. Anwar concluded that kind of PPT media 

is effective and convenient in learning. 

 

Video lessons are also helpful in conducting a learning intervention in Mathematics (Insorio and Macandog, 2021). Here, the 
researchers use the video lessons via YouTube channel. Their study revealed that there is a significant difference between the mean 

scores of students in a test before and after the teacher utilized the video lessons via YouTube. It means that interventions through 

video lessons via YouTube channel helped the students to perform better in Mathematics. 

 

 MATATAG Curriculum 

The MATATAG Curriculum is primarily designed to solve problems in the current K to 12 curricula according to DEPED 

(Escuadro, 2023). Some of these problems are congested topics, disorganized sequencing of learning competencies, and cognitive 

demand imbalance. For example, topics in grade 7 and grade 8 in the junior high school Mathematics curriculum are congested. 

There are 15 learning competencies in grade 7 first-quarter Mathematics. There are 18 learning competencies in grade 8 first-quarter 

Mathematics. Usually, the topics in grade 7 and grade 8 Math are fundamentals of high school Mathematics. Hence, students cannot 

master the fundamental topics in high school Mathematics. 

 
As stated by DepEd, MATATAG stands for “MAke the curriculum relevant to produce job-ready, active, and responsible 

citizens; TAke steps to accelerate the delivery of basic education services and provision facilities; TAke good care of learners by 

promoting learner well-being, inclusiveness learning, and positive learning environment; and Give support for teachers to teach 

better” (Barcelonia, 2023). Since the content of the Matatag curriculum is less congested, then the learning of the students may be 

focused on personal life and work. Also, the teaching process of the teachers may be more effective since they will focus on strategy 

rather than content. 

 

According to DepEd in 2023, the MATATAG curriculum emphasizes five important skills which are the following: (1) 

Language, (2) Reading and Literacy, (3) Mathematics, (4) Makabansa, and (5) Good Manners and Right Conduct (GRMC). Since 

the GRMC is incorporated, there might be character development in the learning of the students. The other four remaining skills are 

also important. The language helps students enhance their communication skills. The reading and literacy help students to realize 
and apply moral lessons in life. Mathematics helps students to think critically and solve problems. The “Makabansa” helps students 

to be responsible citizens of the nation. 

 

 Damath 

Playing Damath can increase the students’ level of computational skills on a whole number (Ricafrente, 2019). Based on the 

study, the students’ level of computational skills after playing the Damath is significantly higher than before playing it. Based on 

the result, it was shown there was an increase of 27% in the level of computational skills of the students after playing the Damath. 

 

The Damath board game app equips the students with lifelong learning for understanding and ICT-fluency skills (Mc Bride, 

2023). When the students are playing Damath, they apply the concepts of solving basic operations of numbers. Moreover, it boosts 

the students’ strategic thinking skills. Playing Damath is like playing chess wherein students will apply strategies to win the game. 
This game is also enjoyable since two players are battling with each other by applying strategies and basic operations of Math. 

 

 Synthesis 

The Philippines has low level Mathematical skills. One of the bases is the PISA test result. The country got a score below the 

global average. Also, its ranking among other countries in the world is very low. 

 

In relation to this, some students have difficulties in solving basic operations on integers. These difficulties include the 

following: (1) conceptual comprehension, (2) handling factual knowledge, and (3) procedural application. Some reasons are learning 

errors in solving procedure and misconceptions about the solution content of the students. To resolve this, the teacher should conduct 

an intervention. The integers module lessons can be used as materials in intervention to help the students in their difficulties. 

Moreover, teachers may apply the following strategies for the students to learn some basic operations: (1) Yulia's Understanding of 

the Context, (2) Yulia's Strategies for the In-Line Numbers Problem, and (3) Yulia's Strategies and Difficulties in Solving Number 
Line Model. 
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There are criteria to be considered in developing, implementing and evaluating an instructional material. These are the criteria 
to be considered in developing an instructional material: (1) definition of the lesson objectives, (2) finalization of the content and 

concepts, (3) highlight of the materials required, and (4) emphasis of the assessment and performance evaluation strategies. The 

criteria to be considered in implementing an instructional material are the following: (1) availability of the resources, (2) training 

quality, (3) adaptability to change, (4) alignment of the instructional materials with curriculum standards, (5) technological barriers, 

and (6) time constraints. The following are the criteria to be considered in evaluating an instructional material: (1) accuracy, (2) 

relevance, (3) understandability, (4) interest and engagement, (5) alignment with learning outcomes, (6) immediate applicability, 

and (7) instructional soundness. 

 

The purpose of the Strategic Intervention Materials (E- SIM) is to improve the specific skills of struggling students. The E- 

SIM was found effective in addressing the skills of students in solving basic operations on integers. It can also address the skills of 

students in solving problems involving quadratic functions. It can used to improve the students' least mastered skills in Mathematics 
in a particular quarter. That material was innovated into Electronic Strategic Intervention Material (E- SIM) which improves more 

the skills of students in solving integers. This innovated material can also improve the skills of students in solving exponential 

equations. 

 

The integration of video lessons in teaching was found effective in improving the mathematical skills of students. Video 

lessons are more effective in improving the mathematical skills if they are based on the real- life experiences of students. Hence, a 

video- based e- module was developed which is learner- centered. Video lessons can also be integrated in Power Point Presentation 

to make the learning Mathematics more effectively. They are also helpful when integrated in learning intervention in Mathematics. 

 

Those studies are essential in producing effective intervention material. However, no one will guide them in their study since 

students are studying alone when utilizing the E-SIM. Also, the material is not integrated to other fundamentals of the Matatag 

curriculum. Hence, the researcher incorporates video lessons and integrates the material to other fundamentals of the Matatag 
curriculum. In video lessons, the researcher will be the one who is teaching the solutions to different mathematical questions. The 

other fundamentals of the Matatag curriculum to be integrated are the following: (1) language, (2) reading and literacy, (3) 

makabansa, and (4) good manners and right conduct (GRMC). 

 

Video lessons are helpful materials for learning the lessons in Mathematics effectively. Based on the study of Beltran in 2021, 

the utilization of video lessons increases the level of mathematical performance of students. According to the experience of students, 

they effectively learned Mathematics through teacher-created videos as shown in the study of Nabayra in 2022. Nabayra also used 

video lessons to innovate the traditional modules into e-modules for more effective learning. Aside from PowerPoint presentations, 

video lessons can also be integrated with other instructional material like PowerPoint presentations as Anwar and others did in 2020. 

Moreover, Insorio and Macandog utilized the video lessons in conducting an intervention in Mathematics in 2021 via a YouTube 

channel which was found effective. 
 

The MATATAG curriculum was design to solve problems in previous curriculum. 

 

The word “MATATAG” stands for the following: (MA)- make the curriculum relevant to produce job- ready, active, and 

responsible citizens, (TA)- take steps to accelerate the delivery of basic education services and provision facilities, (TA)- take good 

care of learners by promoting learner well-being, inclusiveness learning, and positive learning environment, and (G)- give support 

for teachers to teach better. This curriculum focuses in the five important skills which are the following: (1) Language, (2) Reading 

and Literacy, (3) Mathematics, (4) Makabansa, and (5) Good Manners and Right Conduct (GRMC). 

 

Playing Damath can improve the computational skills of students in solving whole numbers.  It also positively contributes to 

the lifelong learning for understanding and ICT- fluency skills of students. 

 

 Theoretical Framework 

 

 
Fig 1 ADDIE Model of Instructional Design 
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The ADDIE model should be applied to produce a good-quality and effective instructional design. The ADDIE model is a 
process used by training developers to plan and create effective learning experiences (DeBell, 2020). The ADDIE is an acronym 

that stands for the following: A- Analysis, D- Design, D- Development, I- Implementation, and E- Evaluation. In the analysis phase, 

the developer should analyze first the students’ learning needs. Sometimes, these needs are the knowledge and skills where the 

students are lack of. In the design phase, the developer should devise a plan for creating an instructional material. This plan will 

serve as a guide to produce a good-quality instructional material. In the development phase, the developer will construct the 

instructional material. Here, an in-depth validation is conducted to improve the quality of the developed material. In the 

implementation phase, the developer will utilize the instructional material in classroom discussions. Validation of quality is not 

enough to conclude that the instructional material is effective. It should be implemented to observe if the instructional materials can 

cater the students’ learning needs. In the evaluation phase, the developer will verify how effective and significant is the instructional 

material after being implemented. Here, the developer should consider both positive and negative results of evaluation for the 

improvement of the quality of the instructional material. 
 

This model was applied by the researcher in the study. First, a diagnostic test was conducted to analyze the skills of students 

in terms of solving basic operations on integers. Second, the researcher designed the E-SIM that will help those struggling learners. 

Then, an E-SIM was developed based on the that design. The next step will be the implementation of that E-SIM to struggling 

students. Lastly, the researcher will conduct a post- test to evaluate whether the level of skills of the learners is improved after using 

that E-SIM. 

 

 Conceptual Framework 

 

 
Fig 2 The IPO Model of Analysis, Design, and Development of E-SIM 

 

The IPO model was used since the researcher developed an intervention material as an output. As stated in the figure 2, the 

inputs are the students’ level of skill in solving basic operations on integers and the criteria for designing the E-SIM. They are the 

things to be considered in designing and developing the E-SIM. The purpose and the content of the E-SIM should be aligned with 

the level of skills to be improved. Also, the construction process of the E-SIM should be aligned with the acceptable criteria in 

designing. Based on the figure 2, the processes are designing and developing the E-SIM. These processes are the action needed to 

produce a good quality E-SIM. According to figure 3, the output is the E-SIM in solving basic operations on integers. This E-SIM 
is the end- product that will be utilized by the students during the intervention. 

 

 Statement of the Problem 

The present study aims to determine the following: 

 

 What is the level of skills of students in solving basic operations on integers? 

 What are the acceptable criteria to be considered for designing (planning) the E-SIM in solving basic operations on integers 

according to the experts? 

 What is the quality level of the developed E-SIM in solving basic operations on integers based on the experts? 

 

 Significance of the Study 
The developed E- SIM is significant in the field of education. This material is beneficial specially to the following: 

 

 Students 

The developed E-SIM will help the students to improve their skills in solving basic operations on integers. It has video lessons 

in which there is a teacher discussing the concept and process of solving using an AI voice. It is also equipped with hyperlinks and 

Macros which make it more interactive. They hyperlink is a part of Microsoft Power Point which is responsible for click- button 
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effects. The Macros is another part which enables basic programming. Moreover, it will improve the general foundational skills of 
the students since it is aligned with some features of the Matatag curriculum. 

 

 Teachers 

The developed E- SIM will help the teachers in providing an effective intervention material to students. It takes more time, 

effort, and material resources to develop an effective intervention material. One day is not enough time for developing the material. 

There are many activities and assessments to be constructed. Moreover, it is not easy to do good quality activities and assessments. 

Aside from construction, there should be a validation from experts. Laptop with updated version of Microsoft PPT is also needed. 

The E- SIM itself will not be developed if there is no available electronic gadget. 

 

 School Administrators 

The developed E- SIM will help the head teachers and principals in providing educational resources for intervention program. 
This E- SIM is one of the primary resources in the intervention program. Without this material, the intervention program will not 

run through. It also takes more time and effort to assign someone who will develop an effective intervention material. 

 

 Future Researchers 

This developed E- SIM will help the future researchers in their further studies about more effective intervention materials. 

Aside from self-teaching video lessons, future researchers may discover other additional tools to make E-SIM more effective. Aside 

from developing an E-SIM, future researchers may find other ways to make the intervention process more effective. 

 

 Scope and Delimitation of the Study 

All four basic operations in solving integers were included in the study. These are addition, subtraction, multiplication, and 

division. They were embedded both in the diagnostic test and the E- SIM. The table of specifications from the appendix I is the 
proof for the diagnostic test. All questions in the activity, assessment, and enrichment card of the E- SIM are about the four basic 

operations in solving integers. 

 

All foundational skills of Matatag curriculum were integrated with the E- SIM. These are (1) language, (2) reading and literacy, 

(3) Mathematics, (4) makabansa, and (5) good manners and right conduct (GMRC). They were evidently shown in the E- SIM. In 

the activity part of the E- SIM, there are islands which name the five foundational skills. These islands were composed of several 

questions needed to be answer by the students. 

 

Not all the phase of ADDIE model were applied in the study. The implementation and evaluation phases of instructional design 

were not included. The research design of the study is descriptive developmental. In descriptive design, the quality of a developed 

instructional material is just being described based on the experts’ review. There is no experiment and application of the material. 

Moreover, the study will be more difficult and more expensive if the implementation and evaluation phases are included. The 
researcher conducted a diagnostic test to many students during the analysis phase. The researcher also consulted evaluators of the 

E- SIM coming from different schools in Schools Division Office (SDO)- Pasig City during the design and development phase. 

There is no budget remaining for the researcher to do the implementation and evaluation phases. 

 

Not all the features of the Damath app were integrated with the E- SIM. Only the integer category was included. The counting, 

whole, rational, irrational, polynomial, and binary categories were not included. The focus of the E- SIM is to improve the skills of 

students in solving basic operations on integers. The Damath app is an additional booster in improving that skills of students. 

 

Not all the digital features were adapted by the E- SIM. The material is limited in the form of Power Point Presentation. The 

E- SIM is not in form of usual app like the others in the Google Play Store. There are texts, pictures, and videos in the E- SIM just 

like the usual PPT. However, there are also hyperlinks and Macros applied. The hyperlinks are buttons in a slide that should clicked 
before proceeding to the next one. The researcher set the PPT in which respondents cannot proceed to the next slide if the hyperlinks 

are not clicked. The Macros are basic programming applied by the researcher. In this feature, students should answer the first 

question in a slide correctly before proceeding to the next one. 

 

Not all students were participated in the study. The respondents of the study include grade 10 students. These students were 

handled by different Math teachers of San Joaquin Kalawaan High School during the School Year 2024- 2025. Based on the 

observation during class hour, some grade 10 students handled by the researcher cannot solve basic operations on integers in the 

sequence and polynomial topics. The other sections handled by other Math teachers were also selected for fairness of the selection 

of respondents. 

 

Not all master teachers were participated in the study. The other respondents of the study are master teachers in Mathematics. 

They are under the supervision of the Department of Education National Capital Region (DEPED NCR)- Schools Division Office 
Pasig (SDO Pasig). The content of the E- SIM is solving basic operations on integers. Master teachers in mathematics are more 

appropriate evaluators. They are more expert in terms of content, teaching strategy, and instructional material about Mathematics. 

In the researcher’s school, there are only four master teachers in Mathematics. In this case, the result for the quality of the developed 
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E- SIM will not be reliable. Hence, the researcher consulted master teachers in Mathematics in all junior high schools under the 
DEPED NCR- SDO Pasig. 

 

 Definition of Terms 

 

 Activity Card- It is part of the SIM which discusses some information about a specific skill, and which provides activities aligned 

with the learning objectives from the guide card. 

 Answer Card- It is part of the SIM which states the answers from different activities and assessments. 

 Assessment Card- It is part of the SIM which measures the level of a particular skill of students. 

 Basic Operations on Integers- These refer to addition, subtraction, multiplication, and division of integers. 

 Electronic Strategic Intervention Materials (E-SIM)- This is a SIM in the form of a digital soft copy. 

 Enrichment Card- It is part of the SIM which enhances the level of a particular skill of students. 
 Guide Card- It is part of the SIM which states the learning objectives aligned with the specific skills that students need to learn. 

 Reference Card- It is part of the SIM intended to state the references used relevant to the present topic. 

 Self-Teaching Video Lesson- This is a video that contains the teaching procedure of a particular topic by the teacher itself. 

 Strategic Intervention Material (SIM)- It is the material created by the Department of Education intended for intervention of a 

particular skill of students. 

 Title Card- It is part of the SIM which states the particular skill that students need to learn. 
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CHAPTER TWO 

RESEARCH METHODOLOGY 
 

This section describes the following: (1) the research design, (2) the sampling technique, (3) the respondents of the study, (4) 

the research instruments, (5) the data gathering procedure, (6) the statistical treatment of data, and (7) the data analysis and 

interpretation 

 

 Research Design 

The researcher used the descriptive and developmental research design. Descriptive research describes the characteristics of 

specific groups, situations, or phenomena without manipulating and experimenting the variables (Dovetail Editorial Team as cited 

by Heat, 2023). Here, the researcher determined and described the level of skill of students in solving integers, the criteria for 

designing an E-SIM, and the quality level of the developed E-SIM through administering a diagnostic test and survey forms. The 

researcher did not administer the implementation of E-SIM to teachers and students for experiment. The developmental research 

design is the systematic study of designing and constructing instructional programs and materials that must meet the criteria of 
validity (Richey et al. as cited by Pasion et al, 2022). Here, the researcher developed an E-SIM in solving basic operations on 

integers that will help teachers in their intervention procedure with students. 

 

 Sampling Technique 

The researcher used the purposive sampling in selecting the participants of the study. Purposive sampling refers to a group of 

non-probability sampling techniques in which participants are selected based on the characteristics needed in the study 

(Nikolopoulou, 2022). The reason why the researcher used the purposive sampling is to achieve the purpose of the study which is 

to develop a good quality E- SIM. There are two different kinds of respondents used in the study. They are students and teachers. 

The selected students provided answers to the researcher in SOP 1 which is to determine the learners’ level of skill solving basic 

operations on integers. Hence, the researcher included the students belong to the group of heterogenous sections. This group consists 

of mix of students who have general average of 75 to 89 in their previous grade level. In this group, the researcher diagnosed students 

not only who are satisfactory and very satisfactory but also who are unsatisfactory and very unsatisfactory in terms of level of skills 
in solving basic operations on integers. Unlike in the group of pilot sections, the researcher diagnosed students who are only 

satisfactory and very satisfactory level. The selected teachers gave answers to the researcher in SOP 2 which is to determine the 

acceptable criteria in designing the E- SIM. They also provided solution to the researcher in SOP 3 which is to determine the quality 

level of the developed E- SIM. Hence, the researcher included the teachers who are highly proficient. In DEPED, highly proficient 

teachers are master teachers. They are more expert in terms of instruction, assessment, and curriculum of a particular subject. They 

are more capable in determining the acceptable criteria in designing and the quality level of the developed E- SIM. 

 

 Respondents of the Study 

The researcher used the purposive sampling by selecting the appropriate students and master teachers that will contribute 

positively in developing the E- SIM. The students selected are grade 10. They studied at San Joaquin Kalawaan High School SY 

2024- 2025. Their sections were Copper, Fluorine, Krypton, Magnesium, Platinum, Titanium, and Vanadium. The section Copper 
was handled by the researcher. The other mentioned sections were handled by other Math teachers. All present students from the 

mentioned sections were participated in the study. The selected master teachers are Math majors. They are working from different 

junior high schools under the SDO Pasig. These schools are San Joaquin Kalawaan High School, Pinagbuhatan High School, 

Nagpayong High School, Sagad High School, Rizal High School, Ugong National High School, Eusebio High School, Kapitolyo 

High School, Rizal Experimental Station and Pilot School of Cottage Industries, Manggahan High School, Santolan High School, 

and Dela Paz High School. One master teacher in Mathematics per mentioned school were participated in the study. 

 

 Research Instruments 

The researcher used a diagnostic test and two survey forms as instruments to gather data in the study. 

 

 Diagnostic Test 
 

 Rationale: 

The researcher used a diagnostic test to identify the learning needs of students in solving basic operations on integers. The 

major goal of the diagnostic test is to determine the level of prior knowledge of students in a particular subject matter. (Bordia, 

2022). The learning needs of students in solving basic operations on integers are also the prior knowledge of students to be measured. 

Moreover, the result of the diagnostic test became the basis for the development of the E- SIM. 

 

 Construction: 

The researcher constructed first the table of specifications. The table states the coverage topics, and the number of items 

allotted per topic. The topic coverages are addition, subtraction, multiplication, division, order of operations, and word problems 

involving integers. There is a total of 40- item questions in the test. The type of test is computational identification. The time-

allotment for taking the test is only one hour. Hence, there are 6- item questions allotted for each topic coverages of addition, 
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subtraction, multiplication, and division of integers. There are 8- item questions allotted each to topic coverages of order of 
operations and word problems involving integers. The diagnostic test is in the form of paper and pen. 

 

 Validation: 

After construction, the researcher consulted the experts to validate the diagnostic test. These validators are master teachers in 

Mathematics from San Joaquin Kalawaan High School. The researcher gave first the letter of requests to the validators. After 

approval of validators, the researcher sent the paper form of the instrument to the validators. Students answered the diagnostic test 

in paper form to maximize the security for cheating. They might use calculator, google or AI once they answered in gform link. A 

validation form was also given to the validators to write their ratings and feedbacks. Based on their feedback, the researcher revised 

the diagnostic test. 

 

 Reliability Testing: 
After validation, the researcher administered the diagnostic test to other students, who were not respondents, to test its 

reliability. These students came from grade 10 sections G. Trono, D. Ocampo, E. Gomez, F. Fronda, and L. Belardo of San Joaquin 

Kalawaan High School. Based on the answers of 194 students, the researcher conducted the Cronbach Alpha test. The table 1 on 

the next page shows the reliability test result of the diagnostic test using the Cronbach’s Alpha. 

 

Table 1 Diagnostic Test Reliability Result 

Components Cronbach Alpha Values Cronbach Alpha Values Based on 

Standardized Items 

Verbal Interpretations 

Addition 0.878 0.878 Good 

Subtraction 0.709 0.710 Acceptable 

Multiplication 0.974 0.974 Excellent 

Division 0.961 0.961 Excellent 

Order of Operations 0.858 0.847 Good 

Word Problems 0.930 0.927 Excellent 

Overall 0.980 0.979 Excellent 

Based on the table 1, the Cronbach Alpha test result for overall item questions is 0.980 which is excellent. The Cronbach 

Alpha test results per component are also show on the table. Their interpretations are the following: (1) addition- good, (2) 

subtraction- acceptable, (3) multiplication- excellent, (4) division- excellent, (5) order of operations- good, and (6) word problems 

involving integers- excellent. 

 
 First Survey Form 

 

 Rationale: 

The researcher used a survey form to identify the acceptable criteria to be considered in designing the E-SIM. The survey form 

collects data from the respondents that will be used for research. The master teachers in Mathematics can provide data to researcher 

about the acceptable criteria to be considered in designing the E- SIM. 

 

 Construction: 

The researcher constructed the first survey form in a 4-point Likert scale. It was typed initially in the paper. Then, the first 

survey form was migrated into google form. It indicated the criteria to be rated. These criteria are grouped into three components: 

development, implementation, and evaluation phase. Each criterion has to be rated from 1 to 4 by the experts based on how they are 
being accepted in designing the E-SIM. The table 2 below shows the description of each rating that will be served as guide for the 

researcher in determining the acceptable criteria in designing the E- SIM. 

 

Table 2 Acceptability Rating of Criteria in Designing the E- SIM 

Ratings Verbal Interpretations 

4 Very Acceptable 

3 Acceptable 

2 Unacceptable 

1 Very Unacceptable 

 

 Validation: 

After construction, the researcher consulted the experts to validate the survey form. One of the validators is a former full- time 

instructor in Mathematics from Pamantasan ng Lungsod ng Pasig, a former master teacher in Mathematics, and currently an assistant 

principal of Buting Senior High School. The two remaining validators are current associate professors in Mathematics and 

professional education from Pamantasan ng Lungsod ng Pasig. The researcher gave first the letter of requests to the validators. After 

approval of validators, the researcher sent both the gform link and the paper form of the instrument to the validators. The gform link 

of the instrument was used primarily by the respondents. It is more convenient but a stable internet connection was needed. The 
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paper form of the instrument was used secondarily by the respondents in case of unstable internet connection and lack of knowledge 
in using the google form.  A validation form was also given to the validators to write their ratings and feedbacks. Based on their 

feedback, the researcher revised the first survey form. 

 

 Reliability Testing: 

After validation, the researcher administered the survey form to other master teachers in Mathematics to test its reliability. 

They are not respondents of the study. They came from different junior high schools under Schools’ Division Office- Mandaluyong 

City. Based on the responses of 11 master teachers, the researcher conducted the Cronbach Alpha test. The table 3 below shows the 

reliability test result of the diagnostic test using the Cronbach’s Alpha. 

 

Table 3 First Survey Form Reliability Result 

Components Cronbach Alpha Values Cronbach Alpha Values Based on 

Standardized Items 

Verbal Interpretations 

Development 0.979 0.985 Excellent 

Implementation 0.839 0.849 Good 

Evaluation 0.848 0.844 Good 

Overall 0.966 0.973 Excellent 

 
Based on the table 3, the result of the Cronbach Alpha test for overall criteria in the survey is 0.966 which is excellent. The 

Cronbach Alpha test results per component are also show on the table. Their interpretations are the following: (1) development- 

excellent, (2) implementation- good, and (3) evaluation- good. 

 

 Second Survey Form 

 

 Rationale: 

The researcher used a survey form to evaluate the quality level of the developed E-SIM based on the expert review. The survey 

form gathers data from the respondents for research purposes. The master teachers in Mathematics can provide data to researcher 

about the quality level of the developed E- SIM. They served as the expert reviewers. 

 

 Construction: 

The researcher constructed the second survey form in a 4-point Likert scale. It was typed initially in the paper. Then, the 

second survey form was migrated into google form. The E- SIM has seven parts: (1) title card, (2) guide card, (3) activity card, (4) 

assessment card, (5) enrichment card, (6) answer card, and (7) reference card. Each part was rated from 1 to 4 based on the given 

criteria. The table 4 below shows the description of each rating that will be served as guide for the researcher in determining the 

quality of the developed E- SIM. 

 

Table 4 Criteria- Based Quality Rating of the Developed E- SIM 

Ratings Verbal Interpretations 

4 Very Acceptable 

3 Acceptable 

2 Unacceptable 

1 Very Unacceptable 

 

 Validation: 

After construction, the researcher consulted the experts to validate the survey form. One of the validators is a former full- time 

instructor in Mathematics from Pamantasan ng Lungsod ng Pasig, a former master teacher in Mathematics, and currently an assistant 
principal of Buting Senior High School. The two remaining validators are current associate professors in Mathematics and 

professional education from Pamantasan ng Lungsod ng Pasig. The researcher gave first the letter of requests to the validators. After 

approval of validators, the researcher sent both the gform link and the paper form of the instrument to the validators. The gform link 

of the instrument was used primarily by the respondents. It is more convenient but a stable internet connection was needed. The 

paper form of the instrument was used secondarily by the respondents in case of unstable internet connection and lack of knowledge 

in using the google form.  A validation form was also given to the validators to write their ratings and feedbacks. Based on their 

feedback, the researcher revised the second survey form. 

 

 Reliability Testing: 

After validation, the researcher administered the survey form to other master teachers in Mathematics to test its reliability. 

They are not respondents of the study. They came from different junior high schools under Schools’ Division Office- Mandaluyong 
City. Based on the responses of 11 master teachers, the researcher conducted the Cronbach Alpha test. The table 5 on the next page 

shows the reliability test result of the diagnostic test using the Cronbach’s Alpha. 
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Table 5 Second Survey Form Reliability Result 

Components Cronbach Alpha Values Cronbach Alpha Values Based 

on Standardized Items 

Verbal Interpretations 

Title Card 0.846 0.844 Good 

Guide Card 0.731 0.780 Acceptable 

Activity Card 0.889 0.910 Good 

Assessment Card 0.908 0.908 Excellent 

Enrichment Card 0.865 0.875 Enrichment 

Answer Card 0.950 0.952 Excellent 

Reference Card 0.875 0.892 Good 

Overall 0.972 0.976 Excellent 

 

Based on the table 5, the result of the Cronbach Alpha test for overall criteria in the survey is 0.972 which is excellent. The 

Cronbach Alpha test results per component are also show on the table. Their interpretations are the following: (1) title card- good, 

(2) guide card- acceptable, (3) activity card- good, (4)- assessment card- excellent, (5) enrichment card- good, (6) answer card- 

excellent, and (7) reference card- good. 

 

 Data Gathering Procedure 

The researcher accomplished first the NTC ethics review form. Here, the ethics review committee evaluated the research 

methodology of the study. This is to verify if the researcher follows the right conduct and protocols of data gathering procedure. 

After the approval of the ethics review form, the researcher proceeded to data gathering. 

 
In gathering data to determine the level of skills of students in solving basic operations on integers (SOP 1), the researcher 

wrote first a letter of consent for participants to respective Math teachers and advisers of students. The purpose and the output are 

stated in that letter which is to develop a good quality E-SIM. The reason for the inclusion of participants is also mentioned which 

is the essence of the result of their diagnostic test. After the approval of the letter of consent for participants, the researcher made 

some collaborations with the Math teachers regarding the schedule of conducting diagnostic test in selected sections. After making 

some collaborations, the researcher conducted the diagnostic test. Students were given a 1- hour time to answer the diagnostic test. 

While the students answering the diagnostic test, the researcher is monitoring the class to avoid cheating and leakages. The 

researcher checked then the answer sheets to determine the result of the diagnostic test. 

 

In collecting data to determine the criteria in designing (planning) and to evaluate the quality level of the E-SIM (SOP 2 and 

3), the researcher wrote a letter of permission for data gathering to the Schools Division Office (SDO)-Pasig. This is to request a 
permission to conduct a survey to master teachers in junior high school Mathematics among schools in SDO-Pasig. After the letter 

of request is approved, the SDO-Pasig released an endorsement letter which allows the researcher to conduct survey among junior 

high schools in Pasig City. Next, the researcher presented the endorsement letter to the school heads. Then, the researcher wrote a 

letter of consent for participation to the master teachers. The purpose and the output of the study are stated in that letter which is to 

develop a good quality E-SIM. The reason for the inclusion of participants is also mentioned which is their expertise in designing 

and validating an instructional material. After the approval of the letter of consent for participation, the researcher conducted a 

survey to master teachers via Google form. Master teachers were given at most 1 week to answer the survey. The researcher checked 

then the responses to determine the result of the survey. 

 

 Statistical Treatment of Data 

After data gathering, the researcher analyzed and interpreted the results using statistical tools. The statistical tools used by the 

researcher were the weighted mean and sample standard deviation. 

 

 Weighted Mean 

The formula for getting the weighted mean is given below: 

 

x =
ΣWnxn
ΣWn

 

 

These are the symbols used in the formula and their corresponding meaning: 

 

x- mean 
 

xn- score 

 

Wn- assigned weight to a score 
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Wnxn- product of a score and its assigned weight 

 

ΣWn- summation of all assigned weights to each score 

 

ΣWnxn- summation of all products of each score and assigned weight 

 

 Standard Deviation 

The formula for getting the sample standard deviation is given below: 

 

s = √
∑(xi − x)

n − 1
 

 

These are the symbols used in the formula and their corresponding meaning: 

 

s- standard deviation 

 

xi- score 

 

x- sample mean 
 

n- sample size 

 

xi − x- difference between the score and sample mean 

 

∑(xi − x)- summation of all differences between the score and sample mean 

 

 Data Analysis and Interpretation 

Using the statistical tools, the researcher analyzed and interpreted the data to solve all problems stated in the SOP. The 

researcher computed the means and standard deviations of the results from diagnostic test and two survey forms. The mean and 
standard deviation of the result from diagnostic test represents the numerical solution for the first SOP. The mean and standard 

deviation from two survey forms numerically represents the answer for the second and third SOP. 

 

As mentioned earlier, the researcher used a diagnostic test to solve the first SOP. The results of the diagnostic test became the 

basis for the design and development of the E- SIM. The basis for the interpretation of the students’ mean scores in overall 

component of diagnostic test is given in the table 6 below. 

 

Table 6 Overall Component Mean Intervals and Verbal Interpretations 

Mean Intervals Verbal Interpretations 

30.01- 40 Very Satisfactory 

20.01- 30 Satisfactory 

10.01- 20 Unsatisfactory 

0- 10 Very Unsatisfactory 

 

It was also mentioned that the diagnostic test has components. They are addition, subtraction, multiplication, division, order 

of operations, and word problems involving integers. The basis for the interpretation of the students’ mean scores in addition, 

subtraction, multiplication, and division component is given in the table 7 on the next page: 
 

Table 7 Addition, Subtraction, Multiplication, and Division Component Mean Intervals and Verbal Interpretations 

Mean Intervals Verbal Interpretations 

4.51- 6 Very Satisfactory 

3.01- 4.50 Satisfactory 

1.51- 3 Unsatisfactory 

0- 1.50 Very Unsatisfactory 

 

The basis for the interpretation of the students’ mean scores in order of operations and word problems is given in the table 8 

below: 
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Table 8 Order of Operations and Word Problems Mean Intervals and Verbal Interpretations 

Score Intervals Verbal Interpretations 

6.01- 8 Very Satisfactory 

4.01- 6 Satisfactory 

2.01- 4 Unsatisfactory 

0- 2 Very Unsatisfactory 

 

As stated earlier, the researcher used the first survey form to solve the second SOP. This will determine the acceptable criteria 

to be considered in designing the E-SIM. The basis for the interpretation of the mean of experts’ acceptance ratings for the criteria 

in designing the E- SIM is given in the table 9 on the next page: 

 

Table 9 Criteria in Designing the E- SIM Mean Intervals and Verbal Interpretations 

Score Intervals Verbal Interpretations 

3.26- 4 Very Acceptable 

2.51- 3.25 Acceptable 

1.76- 2.50 Unacceptable 

1- 1.75 Very Unacceptable 

 

As noted earlier, the researcher used the second survey form to solve the third SOP. This will determine the quality level of 

the develop E- SIM as whole material and per component. These components are title card, guide card, activity card, assessment 

card, enrichment card, answer card, and guide card. The basis for the interpretation of the mean of experts satisfactory ratings for 

the quality of the developed E- SIM is given in the table 10 below: 

 

Table 10 Second Survey Form Score Intervals and Verbal Interpretations 

Score Intervals Verbal Interpretations 

3.26- 4 Very Satisfactory 

2.51- 3.25 Satisfactory 

1.76- 2.50 Unsatisfactory 

1- 1.75 Very Unsatisfactory 

 

 

  

https://doi.org/10.38124/ijisrt/26sep500


Volume 11, Issue 9, September – 2026                               International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                https://doi.org/10.38124/ijisrt/26sep500 

 

 

IJISRT26SEP500                                                                www.ijisrt.com                                                                                     1115  

CHAPTER THREE 

RESULTS AND DISCUSSIONS 
 

This section shows and discusses the statistical result of the following: (1) the level of students’ skills in solving basic 

operations on integers, (2) the criteria in designing (planning) the E-SIM according to experts, and (3) the quality level of the 

developed E-SIM based on the experts’ review. 

 

 The Level of Students’ Skills in Solving Basic Operations on Integers 

The table 11 below shows the analysis of students’ scores in answering the diagnostic test about solving basic operations on 

integers. 

 

Table 11 Analysis of Students’ Scores 

Components Number of Items Mean Standard Deviation Verbal Interpretations 

Addition 6 3.54 1.819 Satisfactory 

Subtraction 6 2.15 1.589 Unsatisfactory 

Multiplication 6 1.94 1.934 Unsatisfactory 

Division 6 2.75 1.989 Unsatisfactory 

Order of Operations 8 0.84 1.438 Very Unsatisfactory 

Word Problems 8 2.42 1.977 Unsatisfactory 

Overall 40 13.68 7.835 Unsatisfactory 

 

Based on the table 11, the mean of the students’ scores in overall component of diagnostic test is 13.68 out of 40 total items. 

According to the overall component mean intervals and verbal interpretations in table 6, it falls between the interval 10.01 to 20 
which is verbally interpreted as “unsatisfactory”. The mathematical skills of Filipino students based on the latest PISA test result is 

below global average. (Chi, 2023). The Philippines is ranked as one with the lowest skills in Mathematics in the world (Malipot, 

2023). The mean of the students’ scores in addition component is 3.54 out of 6 total items. According to the mean intervals and 

verbal interpretations in table 7, it falls between the interval 3.01 to 4.5 which has a “satisfactory” verbal interpretation. The students’ 

mean score in subtraction component is 2.15 out of 6 total items. it falls between the interval 1.51 to 3 which has an “unsatisfactory” 

verbal interpretation. The students’ mean score in multiplication component is 1.94 out of 6 total items. It also falls between the 

interval 1.51 to 3 which has an “unsatisfactory” verbal interpretation. In division component, the mean of the students’ scores is 

2.75 out of 6 total items. It falls between the interval 1.51 to 3 which has also an “unsatisfactory” verbal interpretation. In order of 

operation component, the mean of the students’ scores is 0.84 out of 8 total items. According to the mean intervals and verbal 

interpretations in table 8, it falls between the interval 0 to 2 which has a “very unsatisfactory” verbal interpretation. In word problems 

component, the students’ mean score is 2.42 out of 8 total items. It falls between the interval 2.01 to 4 which has “unsatisfactory” 
interpretation. 

 

 The Criteria in Designing (Planning) the E-SIM According to the Experts 

The “unsatisfactory” level of skills of students in solving basic operations on integers prompted the researcher to design the 

E- SIM. This can help the students to improve their skills in solving basic operations on integers. Hence, the researcher consulted 

the experts to determine the acceptable criteria in designing the E- SIM. These acceptable criteria in designing are significant in 

developing a good quality E- SIM. 

 

The table 12 below shows the analysis of experts’ acceptance ratings in answering the survey about the criteria to be considered 

in designing the E-SIM in solving basic operations on integers. 

 

Table 12 Analysis of Experts’ Acceptance Ratings 

Components Mean Standard Deviation Verbal Interpretations 

Development Criteria 

Alignment Students’ Needs 3.67 0.492 Very Acceptable 

Alignment with Learning Objectives 3.83 0.389 Very Acceptable 

Quality of the Plan 3.58 0.515 Very Acceptable 

Procedure of Developing 3.67 0.492 Very Acceptable 

Content 3.67 0.492 Very Acceptable 

Cost of Developing 3.83 0.389 Very Acceptable 

Duration of Developing 3.75 0.452 Very Acceptable 

Implementation Criteria 

Accessibility to Students 3.83 0.389 Very Acceptable 

Nature of Respondents 3.58 0.515 Very Acceptable 

Quality of the Development of Material 3.58 0.515 Very Acceptable 

https://doi.org/10.38124/ijisrt/26sep500


Volume 11, Issue 9, September – 2026                               International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                https://doi.org/10.38124/ijisrt/26sep500 

 

 

IJISRT26SEP500                                                                www.ijisrt.com                                                                                     1116  

Procedure of Implementation 3.67 0.492 Very Acceptable 

Duration of Implementation 3.83 0.389 Very Acceptable 

Evaluation Criteria 

Validity of Evaluation Tool 3.50 0.522 Very Acceptable 

Reliability of Evaluation Tool 3.67 0.492 Very Acceptable 

Quality of the Implementation 3.67 0.492 Very Acceptable 

Procedure of Evaluation 3.58 0.515 Very Acceptable 

Duration of Evaluation 3.67 0.492 Very Acceptable 

 
Based on the table 12, the mean acceptance ratings of each criterion fall under the interval 3.26 to 4. Each criterion stated on 

the table are grouped into three components which are the development, implementation, and evaluation phase. According to the 

mean intervals and verbal interpretations in table 9, they all have an interpretation of “very acceptable”. The step- by- step 

approaches for teaching materials development are the following: (1) defining lesson objectives, (2) finalizing the content and 

concepts, (3) highlighting the materials required, and (4) emphasizing the assessment and performance evaluation strategies 

(Harman, 2024). The challenges in implementing high quality instructional materials are the following: (1) insufficient resources, 

(2) lack of training, (3) resistance to change, (4) aligning instructional materials with curriculum standards, (5) technological 

barriers, and (6) time constraints (National Math + Science Initiative, 2023). The criteria to be considered in evaluating instructional 

materials are the ff: (1) accuracy, (2) relevance, (3) understandability, (4) interest and engagement, (5) alignment with learning 

outcomes, (6) immediate applicability, and (7) instructional soundness (Young, 2020). 

 

 The Quality Level of the Developed E-SIM Based on the Experts 
After determining the “very acceptable” criteria in designing the E- SIM, the researcher proceeded to the development of the 

material.  The researcher aligned the E- SIM with the student needs and learning objectives. The developed E- SIM provided 

activities, assessments and enrichments about solving basic operations on integers. The researcher planned well the development of 

the E- SIM. All “very acceptable” criteria in designing the E- SIM were considered by the researcher in developing the material. 

The researcher developed the E- SIM in proper procedure. The title and guide card were constructed first by the researcher. They 

were followed by activity, assessment, and enrichment card. Lastly, the answer and reference card were made. The researcher 

ensured that the contents of the develop E- SIM were valid. The develop E- SIM was undergone several evaluations from the experts. 

The researcher also considered the cost and duration of developing the E- SIM. The free Macros features were used and no other 

basic programming software were paid by the researcher. The duration of developing the E- SIM is not more than 1 school year. 

 

The table 14 below shows the analysis of experts’ satisfaction ratings in evaluating the quality level of the developed E-SIM 
in solving basic operations on integers. 

 

Table 13 Analysis of Experts’ Satisfaction Ratings 

Components Mean Standard Deviation Verbal Interpretations 

Title Card 3.7500 0.32177 Very Satisfactory 

Guide Card 3.7778 0.29588 Very Satisfactory 

Activity Card 3.5500 0.46807 Very Satisfactory 

Assessment Card 3.6389 0.43712 Very Satisfactory 

Enrichment Card 3.5833 0.42935 Very Satisfactory 

Answer Card 3.5556 0.45690 Very Satisfactory 

Reference Card 3.7500 0.40514 Very Satisfactory 

Overall 3.6486 0.35490 Very Satisfactory 

 

Based on the table 13, the mean satisfaction rating of the overall quality of the E-SIM is 3.6486. According to the mean 

intervals and verbal interpretations in table 10, it falls under the interval 3.2600 to 4 which is interpreted as “very satisfactory”. The 

utilization of SIM in Mathematics was found effective in addressing the skills of students in solving basic operations of integers 

(Candido, 2023). The SIM can be innovated into Electronic Strategic Intervention Material (E- SIM) to improve skills of students 

in solving integers. (Cañeda et al, 2024). The E-SIM have components which are title card, guide card, activity card, assessment 

card, enrichment card, answer card, and reference card. The mean satisfaction ratings of each component fall under the interval 3.26 

to 4 which is interpreted also as “very satisfactory”. 
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CHAPTER FOUR 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 
This section describes the following: (1) the summary of findings, (2) the conclusions, and (3) the recommendations. 

 

 The Summary of Findings 

Based on the results and discussions, the researcher arrived at the following findings: 

 

 What is the Level of Skills of Students in Solving Basic Operations on Integers? 

The level of skills of students in solving basic operations on integers is unsatisfactory. Students are good in adding integers. 

The level of their skills in addition operations is satisfactory. However, they are not good in subtracting, multiplying, and dividing 

integers. The levels of their skills in subtraction, multiplication, and division operations are all unsatisfactory. Hence, students are 

worst in solving order of operations and word problems involving integers. The level of their skills in solving order of operations is 

very unsatisfactory. The level of their skills in solving word problems is unsatisfactory but almost near to unsatisfactory. 
 

 What are the Acceptable Criteria to be Considered in Designing (Planning) the E-SIM in Solving Basic Operations on Integers 

According to Experts? 

According to experts, all criteria stated in the survey form are very acceptable to be considered in designing the E-SIM in 

solving basic operations on integers. The criteria that are very acceptable to be considered in designing the development phase of 

the E-SIM are the ff: (1) The intervention material should be aligned with the learning needs of the students. (2) The intervention 

material should be aligned with the learning objectives. (3) The quality of the intervention material plan should be good. (4) The 

procedure for developing the intervention material should be presented with step-by-step instruction. (5) The content of the 

intervention material should be evident based. (6) The cost of developing the intervention material should be reasonable. (7) The 

duration of developing the intervention material should acceptable. The following criteria are very acceptable to be considered in 

designing the implementation phase of the E-SIM: (1) The intervention material should be accessible for students. (2) The 
respondents who will utilize the material should be junior high school students. (3) The quality of the developed and validated 

intervention material should be good. (4) The procedure for implementing the intervention material should be clearly indicated. (5) 

The duration of implementing the intervention material should be acceptable. These criteria are very acceptable to be considered in 

designing the evaluation phase of the E-SIM: (1) The evaluation tool for the effectiveness of intervention material should be valid. 

(2) The evaluation tool for the effectiveness of intervention material should be reliable. (3) The quality of the implementation of 

intervention material should good. (4) The procedure for evaluating the effectiveness of intervention material should be clearly 

indicated. (5) The duration of evaluating the effectiveness of intervention material should be acceptable. 

 

 What is the Quality Level of the Developed E-SIM in Solving Basic Operations on Integers Based on the Experts’ Review? 

The quality level of the developed E-SIM in solving basic operations on integers based on the experts’ review is very 

satisfactory. The very satisfactory rating of the overall E-SIM can be observed from the high quality of its components. The quality 

levels of title card, guide card, activity card, assessment card, enrichment card, answer card, and reference card are all very 
satisfactory. The developed E-SIM have good quality content. Aside from questions to answer, it also has video lessons that can 

guide the students in their study. Moreover, the developed E-SIM is interactive. It has hyperlinks and macros which add excitements 

and joys to the students while they are studying. 

 

 The Conclusions 

Based on the enumerated findings, the researcher formulated the following conclusions: 

 

 Most students in junior high school do not know how to solve basic operations on integers. 

 The acceptable criteria to be considered in developing an E-SIM are the following: (1) alignment with the learning needs of the 

students, (2) alignment with the learning objectives, (3) quality of the intervention material plan, (4) procedure of developing 

the intervention material, (5) content of the intervention material, (6) cost of developing the intervention material, and (7) 
duration of developing the intervention material. The following are the acceptable criteria to be considered in implementing a 

developed E-SIM: (1) accessibility to students, (2) nature of the respondents, (3) validity of the intervention material, (4) 

procedure for implementing the intervention material, and (5) duration of implementing the intervention material. These are the 

acceptable criteria to be considered in evaluating the implemented E-SIM: (1) validity of the evaluation tool for measuring the 

effectiveness, (2) reliability of the evaluation tool for measuring the effectiveness, (3) quality of the implementation, (4) 

procedure of implementing the intervention material, and (5) duration of evaluating the intervention material. 

 Based on the experts’ review, the developed E-SIM in solving basic operations on integers is ready for implementation. 

 

 The Recommendations 

Based on the formulated conclusions, the researcher made the following recommendations: 
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 Students should study well the topic about solving basic operations on integers. Teachers should include the topic about solving 
of basic operations on integers in the review part of the actual teaching (if it is relevant), intervention, and remediation process.  

School administrators should mentor the teachers to enhance their actual teaching, intervention, and remediation process about 

solving basic operations on integers. Future researchers should conduct more researches about improving the skills of students 

in solving basic operations on integers. 

 Students should be aware of the basic way of using the E- SIM. Teachers should plan how to implement the E- SIM properly. 

School administrators should manage the inclusion of the E- SIM as learning resources for intervention programs. Future 

researchers should conduct more researches about the designing of E- SIM. 

 Students should use the developed E-SIM in their studying of lessons. Teachers should implement the developed E-SIM during 

the intervention process. School administrators should include the developed E- SIM as learning resources for intervention 

programs. Future researchers should conduct more researches about the development of E- SIM. 
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APPENDIX 

 

APPENDIX A 
 

Pre-Oral Revision Matrix 
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APPENDIX B 
 

Access for E- SIM 
 

 Instruction: 

Click the link below using laptop. Smartphone may also be used as long as the MS Power Point is updated. Make sure that 

there is also an internet connection and enough memory space. 
 

 Link: 

https://drive.google.com/file/d/1Hzpwb65z5bAb_cOCmoadDGTE-F2N3MFK/view?usp=drive_link 

 

 Click the “download” button. 

 

 
 

 After downloading, click the “open file”. 

 

 
 

 If there is a dialog box that appears about enabling the Macros, click it. 

 Once the file is open, click the appearing buttons for next slides. Watch the videos and answer the questions. Have fun! 
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