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ABSTRACT 

 

This study aimed to develop and evaluate Mathematics e-learning 

packets tailored for Technical and Livelihood Education (TLE) Auto-

motive Servicing students at a public national high school, in the City 

Schools Division of Marikina for the School Year 2023-2024. The im-

petus for the study was based on the increasing number of learners 

who are having difficulty solving basic mathematical problems.  The 

research addressed the following questions: (1) identifying Mathe-

matics 9 topics suitable for e-learning packets based on literature re-

view, (2) evaluating the developed packets by automotive and math-

ematics teachers according to DepEd guidelines concerning content 

quality, instructional quality, technical quality, assessment, visuals, 

and plan layout, (3) assessing any significant differences between the 

evaluations of the two groups of respondents, and (4) gathering com-

ments and suggestions for improvement. Utilizing a descriptive re-

search method, the study involved evaluations from 15 mathematics 

teachers and 15 automotive teachers from two public national high 

schools in Marikina City, Philippines. Data were analyzed using 

Weighted Mean and the Mann-Whitney U Test. Key findings include 

(1) prioritized topics under the Matatag Curriculum: perpendicular 

and parallel lines, relations and functions, quadratic functions and 

equations, direct and inverse variations, trigonometric ratios, and 

probability of simple events; (2) both groups rated the e-learning 

packets highly acceptable, with grand weighted means of 3.50 and 

3.60, respectively; (3) no significant difference was found between 

the evaluations of the two groups; (4) respondents praised the pack-

ets' adequacy, organization, relevance, and interactivity, offering sug-

gestions to incorporate more visuals, expand topics and activities, add 

video demonstrations, and involve industry professionals.  In conclu-

sion, the developed e-learning packets were well-received and 

deemed effective, with recommended enhancements aimed at further 

enriching the learning experience and bridging theoretical knowledge 

with practical application. 
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Introduction 
The automobile industry is rapidly welcom-

ing a new era. The advancements in the auto-
mobile industry are quite promising fueled by 
sustainability and changing consumer behav-
ior, which includes the introduction of electric 
automobiles, connected cars, and new business 
models. As a result, curriculum planners con-
sider teaching automotive maintenance in 
basic education to be an important course of-
fering. The Department of Education saw this 
as an opportunity to train young Filipinos inter-
ested in automobile repair and manufacturing. 
Education experts also saw the need to incor-
porate fundamental subjects into technical vo-
cation programs, which would improve the 
competency of Filipino graduates. This in-
cludes but is not limited to, teaching mathemat-
ics to automotive students.  Like the other sub-
jects, the use of mathematical skills and pro-
cesses in the automotive industry is something 
that cannot be denied.   

The Philippines is currently ranked sixth-
lowest out of 81 nations in reading and math, 
and third-lowest in science. This is better than 
how it was placed in the 2018 cycle when Fili-
pino learners came in second in math and sci-
ence and lowest in reading comprehension.  To 
be specific, the Philippines did better in mathe-
matics compared to nations like Cambodia 
(which is the lowest in the world overall) and 
the Dominican Republic (which is ranked 
third). However, the Philippines was surpassed 
by nations like Palestine (which is rated 13th 
lowest) and Indonesia (which is ranked 12th 
lowest). 

Interestingly, only 16% of Filipino pupils 
achieved at least the fundamental or baseline 
level of mathematical ability, which is referred 
to in the report as "Level 2 proficiency," based 
on the results of the PISA exam. This indicates 
that just around one out of five Filipino stu-
dents who took part in the PISA test were able 
to determine how a basic scenario can be rep-
resented numerically through interpretation 
and recognition without direct instruction.  Ac-
cording to PISA, fundamental arithmetic abili-
ties include comparing the total distance across 

two alternative routes or converting prices into 
a different currency. This indicates that 84% of 
Filipino test-takers lack the necessary mathe-
matical skills to perform these tasks. 

In connection with this, many teachers be-
lieve that incorporating mathematics into other 
subjects is challenging even for junior high 
school students. It takes a significant amount of 
time and effort on the part of the teacher. Fur-
ther, the use of e-learning materials poses 
problems like the availability of devices and ac-
cess to a stable internet.  However, the ad-
vantages outweigh the disadvantages because 
integration of the mathematics subject pro-
vides students with skills that are useful in real-
world situations. 

The TLE Automotive program is available in 
selected Marikina City schools. It can be ob-
served that the mathematical skills of the stu-
dents enrolled in this program are deemed in-
adequate, which may cause difficulties in solv-
ing numerical problems. As a result, the re-
searcher attempted to devise e-learning pack-
ets in learning lessons in mathematics with in-
tegration of automotive topics so that students 
will become familiar with basic numerical skills 
such as computations and measurements that 
are applied and required for class activities, 
particularly in TLE Automotive Servicing.  

Section 10.3 (Production and Development 
of Materials) of Republic Act No. 10533 also 
known as the “Enhanced Basic Education Act” 
of 2013, states that the creation and develop-
ment of locally produced learning materials are 
highly recommended. In compliance with the 
national policy, these instructional materials 
will be disseminated to the regional and divi-
sion offices after thorough validation. This 
study is deemed necessary due to the lack of in-
vestigation into the development and evalua-
tion of e-learning packets involving the integra-
tion of TLE Automatic Servicing into mathe-
matics lessons for Grade 9 students. The re-
searcher deemed it integral for the Grade 9 stu-
dents to gain expertise in their chosen field, and 
learn the use of basic mathematics concepts in 
conjunction with their field of specialization 
which will help them maintain numerical skills 
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necessary in their daily lives. The researcher 
intends to use the aforementioned content to 
shift students' perceptions of mathematics and 
help ease their fear of it, as well as to refute the 
idea that "Automotive" is not as difficult as 
mathematics. 
 
Statement of the Problem 

This study aimed to develop and evaluate 
the Mathematics e-learning packets for Tech-
nical and Livelihood Education (TLE) TLE Au-
tomotive Servicing at two national high schools 
in the Division of Marikina during the School 
Year 2023 – 2024. 

Specifically, it sought to find answers to the 
following questions: 
1. What are the selected topics in Mathemat-

ics 9 which can be developed into e-learn-
ing packets for TLE automotive servicing 
based on the reviewed literature? 

2. What is the evaluation of automotive and 
mathematics teachers on the developed 
Mathematics e-learning packets for TLE 
Automotive Servicing based on the DepEd 
guidelines and process on assessing in-
structional materials regarding the follow-
ing criteria? 
a. Content Quality 
b. Instructional Quality 
c. Technical Quality 
d. Assessment 
e. Visuals 
f. Plan Layout 

3. Is there a significant difference between the 
evaluations of the two groups of respond-
ents on the developed Mathematics e-
learning packets for TLE Automotive Ser-
vicing? 

4. What are the comments and suggestions of-
fered by the respondents to further im-
prove the developed Mathematics e-learn-
ing packets for TLE Automotive Servicing 
topics? 

 
Methods of Research 

The descriptive method of research was 
employed in this study. The researcher opted to 
utilize this type of research investigation be-
cause the study is primarily concerned with 
evaluating the e-learning packets that the pro-
ponent of the study developed. The descriptive 

method of research provides a clear picture of 
the strengths and weaknesses of the instruc-
tional materials the researcher was working 
on. In addition, it is noted that descriptive re-
search does not begin with a fixed hypothesis 
or research question. Instead, the researcher 
changes the direction of research according to 
the data. Creswell (2021) is in favor of utilizing 
this process by emphasizing the idea that de-
scriptive study determines and reports how 
things are happening in its natural setting. It 
has no control over what is, and it can only 
measure what already exists. The researcher 
made sure that all the things were taken into 
consideration, and all the potential biases were 
addressed.  For instance, all the instruments 
are examined and validated using objective val-
idation tools.  The principal aim of employing 
this method is to describe the nature of a situa-
tion as a particular phenomenon. Finally, Cre-
swell (2022) also defines descriptive research 
as a way of research that involves the collection 
of data to test a hypothesis or to provide solu-
tions concerning the status of the subject of the 
study.   

This method was used in this study because 
its main concern is to describe and evaluate the 
developed e-learning packets in Grade 9 Math-
ematics lessons with the integration of selected 
TLE Automotive Servicing based on Content 
Quality, Instructional Quality, Technical Qual-
ity, Assessment, Visuals, and Plan Layout. 
 
Data Gathering Instruments 

The data gathering instrument used in this 
study is the evaluation questionnaire which 
was submitted for validation to five (5) panel 
experts, including critic, panel member, Mathe-
matics and TLE department heads, and re-
search coordinator, before being used in the 
data gathering phase of the study. 

The questionnaire was used for the evalua-
tion of the developed e-learning packets in 
Grade 9 Mathematics lessons with integration 
of selected TLE Automotive Servicing as to the 
following criteria: Content Quality, Instruc-
tional Quality, Technical Quality, Assessment, 
Visuals, and Plan Layout. It was adapted from 
the study of Edejer (2021) entitled E-module in 
Trigonometry as Teaching Materials for Math-
ematics 9 and from the study of Arce (2020)  
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entitled Development and Evaluation of Educa-
tional Videos in Media and Information Liter-
acy for Senior High School Students. 
 
Data Gathering Procedure 

The researcher sought permission to con-
duct the study from the Schools Division of 
Marikina City. Next, after the letter of request 
was approved, the researcher administered the 
research instruments that were used in evalu-
ating and validating the e-learning packets. 
This was done face-to-face or onsite. The re-
searcher used the evaluation tools to allow the 
respondents to determine the applicability and 
validity of the proposed instructional materi-
als, which are the e-learning packets. Then, the 
proponents of the study collated, summed up, 
encoded, tabulated, and tallied the answers 
from the respondents after gathering the data. 

Finally, the researcher processed and ana-
lyzed the responses from the participants using 
a set of rubrics that were validated alongside 
the research instruments. This method was 
used in this study because its main concern is 
to describe and evaluate the developed e-learn-
ing packets in Grade 9 Mathematics lessons 
with the integration of selected TLE  
Automotive Servicing based on Content  

Quality, Instructional Quality, Technical Qual-
ity, Assessment, Visuals, and Plan Layout. 

 
Result and Discussion  

This chapter deals with the presentation 
and analysis of the collected data, and interpre-
tation based on the result of statistical compu-
tation. 

Table 1 shows the summary of the evalua-
tion of the two groups of respondents on the 
developed e-learning packets regarding their 
content quality, instructional quality, technical 
quality, assessment, visuals, and plan layout. 

As manifested in Table 1, the Mathematics 
and Automotive teacher respondents evalu-
ated the developed e-learning packets with 
grand weighted mean ratings of 3.50 and 3.60, 
respectively, verbally interpreted as Strongly 
Agree (SA). 

In summary, the results of this study are re-
flected in the paper of Carreon et al. (2022) 
wherein the research findings showed that 
contextualized learning module improves stu-
dents' performance by adhering to the learning 
competency, content standard, performance 
standard, and learning activities recommended 
in the exploratory entrepreneurship course.

 
Table 1. Summary of Respondents’ Evaluations on the Developed E-Learning Packets in Grade 9 

Mathematics Lessons with Integration of TL Automotive Servicing 

Factors 

Respondents 

Mathematics Teachers Automotive Teachers 
OWM VI OWM VI 

a. Content Quality 3.52 SA 3.60 SA 
b. Instructional Quality 3.46 A 3.59 SA 
c. Technical Quality 3.57 SA 3.62 SA 

d. Evaluation 3.33 A 3.57 SA 
e. Visuals 3.50 SA 3.61 SA 
f. Plan Layout 3.62 SA 3.58 SA 
Grand Weighted Mean 3.50 SA 3.60 SA 

     Note: OWM – Overall Weighted Mean  
 
Table 2. Summary of Mann-Whitney U Test of Respondents’ Evaluations on the Developed E-Learning 

Packets in Grade 9 Mathematics Lessons with Integration of TLE Automotive Servicing 

Criteria P-Value  Decision Interpretation 
a. Content Quality 0.647 0.05 Fail to Reject the H0 Not Significant 
b. Instructional Quality 0.258 0.05 Fail to Reject the H0 Not Significant 

c. Technical Quality 0.702 0.05 Fail to Reject the H0 Not Significant 
d. Evaluation 0.099 0.05 Fail to Reject the H0 Not Significant 



JC Tuazon, 2024 / Mathematics E-learning Packets for Technical and Livelihood Education (TLE) Automotive Servicing 

 

    
 IJMABER 2534 Volume 5 | Number 7 | July | 2024 

Criteria P-Value  Decision Interpretation 
e. Visuals 0.424 0.05 Fail to Reject the H0 Not Significant 
f. Plan Layout 0.733 0.05 Fail to Reject the H0 Not Significant 

 
Table 2 suggests that the two groups of re-

spondents strongly agreed that the developed 
e-learning packets in Grade 9 Mathematics les-
sons with integration of selected TLE Automo-
tive Servicing have acceptable content quality, 
instructional quality, technical quality, assess-
ment, visuals, and plan layout. 

This is in line with multiple studies, such as 
that of Navalta (2020), and Castor (2019) 
where the quality of instructional materials 
was evaluated by multiple groups, and to know 
if there were any significant differences be-
tween the evaluation of multiple groups of re-
spondents. 

 
Comments 

The respondents noted that the developed 
e-learning packet contains adequate topics, les-
sons, evaluations, and guide links for additional 
sources. Its clear organization is user-friendly, 
facilitating effective learning. The timely mate-
rial is relevant and applies content knowledge 
throughout the curriculum, encouraging active 
learning and sparking learner interest. The in-
teractive aspects promote curiosity and en-
courage independent exploration, making it a 
valuable resource for both educators and stu-
dents.  
 
Suggestions 

The respondents suggested that to enhance 
the effectiveness of the E-learning packet, sev-
eral improvements can be implemented.  

Firstly, incorporating more pictures will aid 
in visualization and comprehension, making 
the content more engaging and to enhance 
problem-solving skills.  Expanding the scope to 
include a wider range of topics and activities 
will provide learners with a more comprehen-
sive learning experience. Secondly, integrating 
additional video demonstrations showcasing 
the application of mathematical concepts in au-
tomotive servicing tasks will offer practical in-
sights and reinforce learning. Lastly, inviting 
professionals from the automotive servicing in-
dustry to share their experiences and  
demonstrate the real-world application of 

mathematics will provide valuable context and 
inspire learners. These enhancements will en-
rich the e-learning packet, fostering deeper un-
derstanding and facilitating meaningful con-
nections between theoretical knowledge and 
practical application. 
 
Conclusions 

Based on the findings of this study, the fol-
lowing conclusions were drawn: 
1. The developed mathematics e-learning 

packets for TLE Automotive Servicing are 
highly acceptable in terms of content qual-
ity, instructional quality, technical quality, 
assessment, visuals, and plan layout.   

2. The evaluations of the two groups of re-
spondents on the developed e-learning 
packets for Grade 9 Mathematics lessons, 
which include the integration of selected 
TLE Automotive Servicing, are the same.  

 
Recommendations 

Based on the findings and conclusions 
drawn, the following are recommended: 
1. Teachers and students may use the devel-

oped e-learning packets to measure their 
efficacy. 

2. Teachers at other levels may be encour-
aged to develop other learning materials in 
Mathematics using online platforms. 

3. Studies about the integration of Mathemat-
ics and other Technology and Livelihood 
Education subjects may be further con-
ducted.   

4. Collaboration between mathematics and 
technical education departments in schools 
may be encouraged to promote interdisci-
plinary teaching and learning. 

5. Other researchers may use the findings of 
this study as baseline data in conducting 
parallel studies. 

 
Acknowledgement 

The researcher would like to express sin-
cere gratitude to the following individuals 
whose support and contributions were instru-
mental in the success of this study:   



JC Tuazon, 2024 / Mathematics E-learning Packets for Technical and Livelihood Education (TLE) Automotive Servicing 

 

 
IJMABER  2535 Volume 5 | Number 7 | July | 2024 

To Prof. Reynaldo C. Rivera Jr., the re-
searcher’s Adviser, a huge thanks for his unwa-
vering guidance, support, and mentorship 
throughout this research journey; 

To Prof. Marlon Altiche, Chairman of the 
Panel, for his insights and comments for its im-
provement; 

To Dr. Maria Elena A. Magcalen, Member 
of the Panel, for her valuable suggestions and 
constructive comments; 

To Prof. Deo James Roxas, researcher’s 
Critic, for his critical evaluation and construc-
tive feedback for the quality of research study; 

To the Assistant Schools Division Superin-
tendent, Dr. Cynthia A. Ayles, for the support 
to the graduate studies of the teachers and for 
allowing the request to conduct this study; 

To Ms. Maribeth C. Rosario, researcher 
principal, for the moral support and under-
standing to conduct the study of the re-
searcher; 

To Mr. Clay A. Balgua, for the approval to 
administer the data gathering instrument from 
the Mathematics and TLE Automotive teacher 
respondents; 

To Mr. Benjamin C. Cruz Jr., researcher’s 
department head, for the support and encour-
agement. 

Special mention to Mr. Reynald Alfred A. 
Recede, the researcher’s colleague, for his 
thoughtful feedback and guidance that helped 
shape the study’s direction. 

The researcher extends his sincere grati-
tude to all those who offered moral and spir-
itual support throughout this journey, even 
those whose names remain unmentioned. 
Their contributions are deeply appreciated. 

Above all, the researcher offers his heartfelt 
thanks to the Lord Almighty, our Great Teacher, 
for the abundant blessings, good health, 
strength, and wisdom that guided him through-
out this research journey and enabled him to 
complete this study. 
 
References  
Abuzahra, A.S. (2018) Development and Effec-

tiveness of E-Learning Modules in Auto-
motive Technology 

Ahmed, H., & Mcguire, P. (2015). 21st Century 
Standards and Curriculum: Current Re-
search and Practice. Journal of Education 

and Practice, 6(6). 
https://files.eric.ed.gov/fulltext/EJ10836
56.pdf 

Alexey Ryzhov, Ziskin, K. E., Polina 
Razumovskaya, & Peshcherov, D. V. 
(2021). The content of the concept “quality 
of education” and the definition of methods 
to measure it. ResearchGate; EDP Sci-
ences. https://www.re-
searchgate.net/publica-
tion/349918820_The_con-
tent_of_the_concept_quality_of_educa-
tion_and_the_definition_of_meth-
ods_to_measure_it 

Ansari, A., Hofkens, T. L., & Pianta, R. C. (2020). 
Teacher-student relationships across the 
first seven years of education and adoles-
cent outcomes. Journal of Applied Develop-
mental Psychology, 71, 101200–101200. 
https://doi.org/10.1016/j.ap-
pdev.2020.101200 

Arifin, U. (2020), Transfer of ICT-Based Realis-
tic Mathematics Science and Technology 
Worksheets to SDIT Teachers in Order to 
Improve Mathematical Skills in Geometric 
Concepts. Retrieve: 2020 form ( 
https://www.mende-
ley.com/search/?page=1&query=Trans-
fer%20Iptek%20Mathematic%20Realis-
tic%20Worksheet%20Ber-
basis%20ICT%20Kepada%20Guru-
Guru%20SDIT%20da-
lam%20Rangka%20Meningkat-
kan%20Keterampilan%20Matema-
tis%20pada%20Konsep%20Geome-
tris&sortBy=relevance) 

Aronuevo, Heydee I. (2019). Interactive Sup-
plementary Intervention Materials in 
Chemistry 8. A Master’s Thesis. Marikina 
Polytechnic College. Sta Elena, Marikina 
City 

Benjamin Kobina Sarbah. (2020, June 21). CON-
STRUCTIVISM LEARNING APPROACHES. 
https://www.researchgate.net/publica-
tion/344015500_CONSTRUCTIV-
ISM_LEARNING_AP-
PROACHES#:~:text=The%20constructiv-
ism%20is%20an%20important,na-
ture%20of%20reality.%20... 

Carreon, J. R., Aquino, J. T., & Salera, J. C. (n.d.). 
Validation and utilization of a developed 

https://files.eric.ed.gov/fulltext/EJ1083656.pdf
https://files.eric.ed.gov/fulltext/EJ1083656.pdf
https://www.researchgate.net/publication/349918820_The_content_of_the_concept_quality_of_education_and_the_definition_of_methods_to_measure_it
https://www.researchgate.net/publication/349918820_The_content_of_the_concept_quality_of_education_and_the_definition_of_methods_to_measure_it
https://www.researchgate.net/publication/349918820_The_content_of_the_concept_quality_of_education_and_the_definition_of_methods_to_measure_it
https://www.researchgate.net/publication/349918820_The_content_of_the_concept_quality_of_education_and_the_definition_of_methods_to_measure_it
https://www.researchgate.net/publication/349918820_The_content_of_the_concept_quality_of_education_and_the_definition_of_methods_to_measure_it
https://www.researchgate.net/publication/349918820_The_content_of_the_concept_quality_of_education_and_the_definition_of_methods_to_measure_it
https://doi.org/10.1016/j.appdev.2020.101200
https://doi.org/10.1016/j.appdev.2020.101200
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.mendeley.com/search/?page=1&query=Transfer%20Iptek%20Mathematic%20Realistic%20Worksheet%20Berbasis%20ICT%20Kepada%20GuruGuru%20SDIT%20dalam%20Rangka%20Meningkatkan%20Keterampilan%20Matematis%20pada%20Konsep%20Geometris&sortBy=relevance
https://www.researchgate.net/publication/344015500_CONSTRUCTIVISM_LEARNING_APPROACHES#:~:text=The%20constructivism%20is%20an%20important,nature%20of%20reality.%20
https://www.researchgate.net/publication/344015500_CONSTRUCTIVISM_LEARNING_APPROACHES#:~:text=The%20constructivism%20is%20an%20important,nature%20of%20reality.%20
https://www.researchgate.net/publication/344015500_CONSTRUCTIVISM_LEARNING_APPROACHES#:~:text=The%20constructivism%20is%20an%20important,nature%20of%20reality.%20
https://www.researchgate.net/publication/344015500_CONSTRUCTIVISM_LEARNING_APPROACHES#:~:text=The%20constructivism%20is%20an%20important,nature%20of%20reality.%20
https://www.researchgate.net/publication/344015500_CONSTRUCTIVISM_LEARNING_APPROACHES#:~:text=The%20constructivism%20is%20an%20important,nature%20of%20reality.%20
https://www.researchgate.net/publication/344015500_CONSTRUCTIVISM_LEARNING_APPROACHES#:~:text=The%20constructivism%20is%20an%20important,nature%20of%20reality.%20


JC Tuazon, 2024 / Mathematics E-learning Packets for Technical and Livelihood Education (TLE) Automotive Servicing 

 

    
 IJMABER 2536 Volume 5 | Number 7 | July | 2024 

contextualized learning module. Re-
trieved May 10, 2022, from 
https://www.google.com 

Castor, K. J. (2019). Computer-Based Instruc-
tional Materials in Statistics and Probabil-
ity for Grade 11. A Master’s Thesis. 
Marikina Polytechnic College. Marikina 
City. 

Clavido, G. B., & Denmark Simbajon Macalisang. 
(2024, February). Teaching Styles and Pu-
pils’ Learning Styles: Their Relationship 
with Pupils’ Academic Performance. 
https://www.researchgate.net/publica-
tion/377953664_Teach-
ing_Styles_and_Pupils'_Learn-
ing_Styles_Their_Relationship_with_Pu-
pils'_Academic_Performance 

Cos, F. L., Duero, M. C., & Ranillo, M. (2021). The 
Viability of Deped Textbooks as the Pri-
mary Material for the Modular Distance 
Learning Modality of Carrascal National 
High School. Journal of Food and Nutrition 
Research, 1(2), 69–75. 
https://doi.org/10.12691/jitl-1-2-2 

Creswell, J. W. (2021). Concise introduction to 
mixed methods research (2nd ed.). SAGE. 

Creswell, J. W., & Baez, V. (2021). 30 essential 
skills for the qualitative researcher (2nd 
ed.). SAGE. 

Creswell, J. W., & Creswell, J. D. (2022). Re-
search design: Qualitative, quantitative, 
and mixed methods approach (6th ed.). 
SAGE. 

Dale, E. (1969). Audiovisual Methods in Teach-
ing. Retrieved from 
http://books.google.ie/books?id=yNyGN
AEACAAJ&dq=Dale,+E.91969).+Audio-
Visual+Method+in+Teach-
ing,+3rd+ed.+Holt,Rine-
hart,+New+York&hl=&cd=1&source=gbs
_api  

Detlef Urhahne, & Wijnia, L. (2023). Theories of 
Motivation in Education: an Integrative 
Framework. Educational Psychology Re-
view, 35(2). 
https://doi.org/10.1007/s10648-023-
09767-9 

Dowker, A. (2005). Individual Differences in 
Arithmetic. Psychology Press. Retrieved 
from 
http://books.google.ie/books?id=6DBRY

sN-
aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b
).+Individual+Difference+in+Arithme-
tic:+Implications+for+psychology,+Neu-
roscience,+and+Educa-
tion.+How+and+New+York:+Psychol-
ogy+Press.&hl=&cd=1&source=gbs_api 

Escalera, Promise Joy S. (2019). Supplementary 
Learning Materials in Physics 

Fletcher, J. M., & Miciak, J. (2019). The Identifi-
cation of Specific Learning Disabilities: A 
Summary of Research on Best Practices. 
Austin, TX: Meadows Center for Prevent-
ing Educational Risk. 

Galos, R. (2022). Science Learning Activity 
Packets (SciLAPs) on the Evaluation of 
Learning Performance. International 
Journal of Research Publication and Re-
views Journal Homepage: Www.ijrpr.com 
ISSN, 3(7), 1800–1810. 
https://ijrpr.com/uploads/V3IS-
SUE7/IJRPR5888.pdf 

Geary, D. C. (2004). Mathematics and Learning 
Disabilities. Journal of Learning Disabili-
ties, 37(1), 4–15. 
https://doi.org/10.1177/002221940403
70010201 

Gersten, R., Jordan, N. C., & Flojo, J. R. (2005). 
Early Identification and Interventions for 
Students With Mathematics Difficulties. 
Journal of Learning Disabilities, 38(4), 
293–304. 
https://doi.org/10.1177/002221940503
80040301  

Giri, A. K., Pandey, R., & Mohapatra, G. (2021). 
Does Technological Progress, Trade, or Fi-
nancial Globalization Stimulate Income 
Inequality in India, Journal of Asian Fi-
nance, Economics and Business, 8(2), 
111-
122. https://doi.org/10.13106/jafeb.202
1.vol8.no2.0111  

Gökçe, S., & Guner, P. (2021). Forty Years of 
Mathematics Education: 1980-2019. In-
ternational Journal of Education in Math-
ematics, Science and Technology, 9(3), 
514–539. 
https://doi.org/10.46328/ijemst.1361 

Grainger, P. R., Christie, M., & Carey, M. 
(2019). Assessing written communication 
skills using a Continua Model of a Guide to 

https://www.google.com/
https://www.researchgate.net/publication/377953664_Teaching_Styles_and_Pupils'_Learning_Styles_Their_Relationship_with_Pupils'_Academic_Performance
https://www.researchgate.net/publication/377953664_Teaching_Styles_and_Pupils'_Learning_Styles_Their_Relationship_with_Pupils'_Academic_Performance
https://www.researchgate.net/publication/377953664_Teaching_Styles_and_Pupils'_Learning_Styles_Their_Relationship_with_Pupils'_Academic_Performance
https://www.researchgate.net/publication/377953664_Teaching_Styles_and_Pupils'_Learning_Styles_Their_Relationship_with_Pupils'_Academic_Performance
https://www.researchgate.net/publication/377953664_Teaching_Styles_and_Pupils'_Learning_Styles_Their_Relationship_with_Pupils'_Academic_Performance
https://doi.org/10.12691/jitl-1-2-2
http://books.google.ie/books?id=yNyGNAEACAAJ&dq=Dale,+E.91969).+Audio-Visual+Method+in+Teaching,+3rd+ed.+Holt,Rinehart,+New+York&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=yNyGNAEACAAJ&dq=Dale,+E.91969).+Audio-Visual+Method+in+Teaching,+3rd+ed.+Holt,Rinehart,+New+York&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=yNyGNAEACAAJ&dq=Dale,+E.91969).+Audio-Visual+Method+in+Teaching,+3rd+ed.+Holt,Rinehart,+New+York&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=yNyGNAEACAAJ&dq=Dale,+E.91969).+Audio-Visual+Method+in+Teaching,+3rd+ed.+Holt,Rinehart,+New+York&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=yNyGNAEACAAJ&dq=Dale,+E.91969).+Audio-Visual+Method+in+Teaching,+3rd+ed.+Holt,Rinehart,+New+York&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=yNyGNAEACAAJ&dq=Dale,+E.91969).+Audio-Visual+Method+in+Teaching,+3rd+ed.+Holt,Rinehart,+New+York&hl=&cd=1&source=gbs_api
https://doi.org/10.1007/s10648-023-09767-9
https://doi.org/10.1007/s10648-023-09767-9
http://books.google.ie/books?id=6DBRYsN-aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b).+Individual+Difference+in+Arithmetic:+Implications+for+psychology,+Neuroscience,+and+Education.+How+and+New+York:+Psychology+Press.&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=6DBRYsN-aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b).+Individual+Difference+in+Arithmetic:+Implications+for+psychology,+Neuroscience,+and+Education.+How+and+New+York:+Psychology+Press.&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=6DBRYsN-aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b).+Individual+Difference+in+Arithmetic:+Implications+for+psychology,+Neuroscience,+and+Education.+How+and+New+York:+Psychology+Press.&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=6DBRYsN-aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b).+Individual+Difference+in+Arithmetic:+Implications+for+psychology,+Neuroscience,+and+Education.+How+and+New+York:+Psychology+Press.&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=6DBRYsN-aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b).+Individual+Difference+in+Arithmetic:+Implications+for+psychology,+Neuroscience,+and+Education.+How+and+New+York:+Psychology+Press.&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=6DBRYsN-aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b).+Individual+Difference+in+Arithmetic:+Implications+for+psychology,+Neuroscience,+and+Education.+How+and+New+York:+Psychology+Press.&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=6DBRYsN-aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b).+Individual+Difference+in+Arithmetic:+Implications+for+psychology,+Neuroscience,+and+Education.+How+and+New+York:+Psychology+Press.&hl=&cd=1&source=gbs_api
http://books.google.ie/books?id=6DBRYsN-aOIC&pg=PT4&dq=Dowke+r,+A.+(2005b).+Individual+Difference+in+Arithmetic:+Implications+for+psychology,+Neuroscience,+and+Education.+How+and+New+York:+Psychology+Press.&hl=&cd=1&source=gbs_api
https://ijrpr.com/uploads/V3ISSUE7/IJRPR5888.pdf
https://ijrpr.com/uploads/V3ISSUE7/IJRPR5888.pdf
https://doi.org/10.1177/00222194040370010201
https://doi.org/10.1177/00222194040370010201
https://doi.org/10.1177/00222194050380040301
https://doi.org/10.1177/00222194050380040301
https://doi.org/10.13106/jafeb.2021.vol8.no2.0111
https://doi.org/10.13106/jafeb.2021.vol8.no2.0111
https://doi.org/10.46328/ijemst.1361


JC Tuazon, 2024 / Mathematics E-learning Packets for Technical and Livelihood Education (TLE) Automotive Servicing 

 

 
IJMABER  2537 Volume 5 | Number 7 | July | 2024 

Making Judgments (GTMJ). Research 
Online. 
https://ro.uow.edu.au/jutlp/vol16/iss2/
10/ 

Khasanah, A. (2021), The Effect of Quizizz and 
Learning Independence on Mathematics 
Learning Outcomes. Retrieved on June 29, 
2021 from Tradis: Jurnal Keguruan Dan 
Ilmu Tarbiyah (http://ejournal.rad-
enintan.ac.id/index.php/tadris/arti-
cle/view/7288/pdf?fbclid=IwAR0payS-
MlbtIKhVgM1hqz-tSd00y6VhqEw-
OT2_09RWvFAlYN312Ktt0M) 

Kwabena, G. Y., Mei, Q., Ghumro, T. H., Li, W., & 
Erusalkina, D. (2021). Effects  of a 
Technological-Organizational Environ-
mental Factor on the Adoption of the Mo-
bile Payment System. Journal of Asian Fi-
nance, Economics and Business, 8(2), 
329338. https://doi.org/10.13106/jafeb.
2021.vol8.no2.0329. 

Lister, C. (2020). Constructivism: The Founda-
tion of Inquiry Learning. Unlearn to Learn. 
Retrieved 20 June 2020, from 
https://christopherlister.ca/tiegrad-
2/constructivism-the-foundation-of-in-
quiry-learning/.  

Miller, C., Cruz, L., & Kelley, J. (2021). Outside 
the Box. Journal of Effective Teaching in 
Higher Education, 4(1), 76–93. 

Mohamad, M. M. (2013). Learning styles and ac-
ademic achievement among building con-
struction students. A Dissertation. Skudai, 
Malaysia:Universiti Teknologi Malaysia 

Mohamad, O., et al. (2014) The Impact of Web-
Based Learning Materials on Technical 
and Vocational Skills Development 

Navalta, C. (2021). Deepening of Learners’ 
Knowledge and Learning Experiences 
Through Contextualization and Localiza-
tion Theory. Retrieved at  
https://ssrn.com/abstract=3939375  on 
9, October 2021.  

Navalta, J. (2020) Utilization of ICT-Based In-
structional Materials in Mathematics 9. A 
Master’s Thesis. Marikina Polytechnic Col-
lege, Marikina City. 

Patel, V.S. (2002). An Investigation into the Pro-
ficiency in the Subject  of Mathematics of 
the Primary School Teachers. Ph.D.(Edu.), 
Sardar Patel University. In NCERT 

(Ed.2006) Sixth Survey of Research in Ed-
ucation. New Delhi: NCERT. 

PISA 2022 Results Learning During -and From 
-Disruption Publication Volume II. (n.d.). 
https://www.oecdili-
brary.org/docserver/a97db61cen.pdf?ex
pires=1702192880&id=id&ac-
cname=guest&check-
sum=9E9329C9BFCBC16EB340563EF1A
5B59B    

Sage, K., Piazzini, M., Downey, J. C., & Masilela, 
L. (2020). Reading from Print, Laptop 
Computer, and E-Reader: Differences and 
Similarities for College Students’ Learn-
ing. Journal of Research on Technology in 
Education, 52(4), 441–460. 
https://eric.ed.gov/?q=views+and+pref-
erences+about+print+and+digital+re-
sources&id=EJ1268645 

Schubring, G. (2019, March 8). From the Few to 
the Many: on the emergence of mathemat-
ics for all. Retrieved from https://revue-
rdm.com/2015/from-the-few-to-the-
many-on-the/ 

Sharda, U. (2004). Using Fictional Sources in 
the Classroom: Applications from Cogni-
tive Psychology. Review Article. Educa-
tional Psychology DOI10.1007/s10648-
012-9204-0 

Simanjuntak, Marudut & Suseno, Muchlas & Se-
tiadi, Samsi & Lustyantie, Ninuk & Barus, 
Irma. (2022). Integration of Curricula 
(Curriculum 2013 and Cambridge Curric-
ulum for Junior High School Level in Three 
Subjects) in Pandemic Situation. Ideas: 
Jurnal Pendidikan, Sosial, dan Budaya. 8. 
77. 10.32884/ideas.v8i1.615. 

Şimşek, M., & Yazici, N. (2021). Examining the 
Digital Learning Material Preparation 
Competencies of Pre-Service Mathematics 
Teachers. Participatory Educational Re-
search, 8(3), 323–343. 
https://doi.org/10.17275/per.21.68.8.3 

Tanod-Tanod, Liberty E. (2019). Supplemen-
tary Instructional Modules for Spiral  Pro-
gression Approach in Teaching Earth and 
Space with Graphic Organizers for an En-
hanced Performance of Grade 8 Students. 
A Master’s Thesis. Marikina Polytechnic 
College. Sta Elena, Marikina City  

https://ro.uow.edu.au/jutlp/vol16/iss2/10/
https://ro.uow.edu.au/jutlp/vol16/iss2/10/
http://ejournal.radenintan.ac.id/index.php/tadris/article/view/7288/pdf?fbclid=IwAR0payS-MlbtIKhVgM1hqz-tSd00y6VhqEw-OT2_09RWvFAlYN312Ktt0M
http://ejournal.radenintan.ac.id/index.php/tadris/article/view/7288/pdf?fbclid=IwAR0payS-MlbtIKhVgM1hqz-tSd00y6VhqEw-OT2_09RWvFAlYN312Ktt0M
http://ejournal.radenintan.ac.id/index.php/tadris/article/view/7288/pdf?fbclid=IwAR0payS-MlbtIKhVgM1hqz-tSd00y6VhqEw-OT2_09RWvFAlYN312Ktt0M
http://ejournal.radenintan.ac.id/index.php/tadris/article/view/7288/pdf?fbclid=IwAR0payS-MlbtIKhVgM1hqz-tSd00y6VhqEw-OT2_09RWvFAlYN312Ktt0M
http://ejournal.radenintan.ac.id/index.php/tadris/article/view/7288/pdf?fbclid=IwAR0payS-MlbtIKhVgM1hqz-tSd00y6VhqEw-OT2_09RWvFAlYN312Ktt0M
https://doi.org/10.13106/jafeb.2021.vol8.no2.0329
https://doi.org/10.13106/jafeb.2021.vol8.no2.0329
https://christopherlister.ca/tiegrad-2/constructivism-the-foundation-of-inquiry-learning/
https://christopherlister.ca/tiegrad-2/constructivism-the-foundation-of-inquiry-learning/
https://christopherlister.ca/tiegrad-2/constructivism-the-foundation-of-inquiry-learning/
https://ssrn.com/abstract=3939375
https://www.oecdilibrary.org/docserver/a97db61cen.pdf?expires=1702192880&id=id&accname=guest&checksum=9E9329C9BFCBC16EB340563EF1A5B59B
https://www.oecdilibrary.org/docserver/a97db61cen.pdf?expires=1702192880&id=id&accname=guest&checksum=9E9329C9BFCBC16EB340563EF1A5B59B
https://www.oecdilibrary.org/docserver/a97db61cen.pdf?expires=1702192880&id=id&accname=guest&checksum=9E9329C9BFCBC16EB340563EF1A5B59B
https://www.oecdilibrary.org/docserver/a97db61cen.pdf?expires=1702192880&id=id&accname=guest&checksum=9E9329C9BFCBC16EB340563EF1A5B59B
https://www.oecdilibrary.org/docserver/a97db61cen.pdf?expires=1702192880&id=id&accname=guest&checksum=9E9329C9BFCBC16EB340563EF1A5B59B
https://www.oecdilibrary.org/docserver/a97db61cen.pdf?expires=1702192880&id=id&accname=guest&checksum=9E9329C9BFCBC16EB340563EF1A5B59B
https://eric.ed.gov/?q=views+and+preferences+about+print+and+digital+resources&id=EJ1268645
https://eric.ed.gov/?q=views+and+preferences+about+print+and+digital+resources&id=EJ1268645
https://eric.ed.gov/?q=views+and+preferences+about+print+and+digital+resources&id=EJ1268645
https://revue-rdm.com/2015/from-the-few-to-the-many-on-the/
https://revue-rdm.com/2015/from-the-few-to-the-many-on-the/
https://revue-rdm.com/2015/from-the-few-to-the-many-on-the/
https://doi.org/10.17275/per.21.68.8.3


JC Tuazon, 2024 / Mathematics E-learning Packets for Technical and Livelihood Education (TLE) Automotive Servicing 

 

    
 IJMABER 2538 Volume 5 | Number 7 | July | 2024 

Tenney, K., Brinley Poulsen Stringer, LaTona-
Tequida, T., & White, I. (2023). Conceptu-
alizations and Limitations of STEM Liter-
acy across Learning Theories. Journal of 
Microbiology & Biology Education, 24(1). 
https://doi.org/10.1128/jmbe.00168-22 

Ukut, I. I. T., & Krairit, D. (2019). Justifying stu-
dents' performance. Interactive Technol-
ogy and Smart Education, 16(1), 18-
35. https://doi.org/10.1108/ITSE-05-
2018-0028 

View of Learning Activity Packets (LAPs) for 
Personal Development in Senior High 
School in Ilocos Norte, Philippines. 
(2023). Journalsajsse.com. https://jour-
nalsajsse.com/index.php/SAJSSE/arti-
cle/view/669/1332 

Villar, R.L., & Dimarucudan, M.J.C. (2021) Inte-
grating E-learning with Activity-Based 

Learning for Enhanced Technical Skills 
Development in Automotive Technology 

What Teachers Need to Know about Learning 
Difficulties. (n.d.). Retrieved from 
https://books.google.com.ph/books/abo
ut/What_Teach-
ers_Need_to_Know_about_Learnin.html?i
d=RBB1gx_8h1sC&redir_esc=y  

Wheelahan, L. (2010). The quality of teaching 
in VET: literature review. LH Martin Insti-
tute for Higher Education Leadership and 
Management.  Melbourne Graduate 
School of Education. University of Mel-
bourne. Available from 
http://www.Lhmart-in-insti-
tute.edu.au/research-andpublica-
tions/research/1-study-on-the-quality-
of-teaching-in-vet    

 
 
 
 
 
 

https://doi.org/10.1128/jmbe.00168-22
https://doi.org/10.1108/ITSE-05-2018-0028
https://doi.org/10.1108/ITSE-05-2018-0028
https://journalsajsse.com/index.php/SAJSSE/article/view/669/1332
https://journalsajsse.com/index.php/SAJSSE/article/view/669/1332
https://journalsajsse.com/index.php/SAJSSE/article/view/669/1332
https://books.google.com.ph/books/about/What_Teachers_Need_to_Know_about_Learnin.html?id=RBB1gx_8h1sC&redir_esc=y
https://books.google.com.ph/books/about/What_Teachers_Need_to_Know_about_Learnin.html?id=RBB1gx_8h1sC&redir_esc=y
https://books.google.com.ph/books/about/What_Teachers_Need_to_Know_about_Learnin.html?id=RBB1gx_8h1sC&redir_esc=y
https://books.google.com.ph/books/about/What_Teachers_Need_to_Know_about_Learnin.html?id=RBB1gx_8h1sC&redir_esc=y
http://www.lhmart-in-institute.edu.au/research-andpublications/research/1-study-on-the-quality-of-teaching-in-vet
http://www.lhmart-in-institute.edu.au/research-andpublications/research/1-study-on-the-quality-of-teaching-in-vet
http://www.lhmart-in-institute.edu.au/research-andpublications/research/1-study-on-the-quality-of-teaching-in-vet
http://www.lhmart-in-institute.edu.au/research-andpublications/research/1-study-on-the-quality-of-teaching-in-vet

