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Introduction
Background

The United Nations Educational, Scientific
and Cultural Organization (UNESCO) advocates
for the implementation of technical-vocational
education in developing countries as a strategy
to promote economic growth, reduce poverty,
and achieve Sustainable Development Goal 4
(Quality Education). Countries with emerging
economies, such as China, Brazil, and Chile,
have prioritized technical-vocational schools to
deliver quality education and facilitate a
smooth transition from academics to careers
(Sontillano, 2018). In recent years, these na-
tions have significantly increased their invest-
ments in vocational education. However, the
long-term impact on educational outcomes re-
mains uncertain. According to Dougherty
(2018), research indicates that technical-voca-
tional education can enhance student perfor-
mance, engagement, and retention, reduce
dropout rates, and increase college enrollment.
Critics, however, contend that vocational edu-
cation may be too narrow in scope, potentially
limiting further educational opportunities and
hindering economic growth in developing na-
tions. Additionally, empirical evidence regard-
ing its effectiveness in improving cognitive
skills is insufficient when compared to tradi-
tional academic institutions. The Program for
International Student Assessment (PISA) has
reported that students in technical-vocational
programs often demonstrate lower general
skills than their counterparts in traditional ac-
ademic tracks (Sontillano, 2018).

According to the Ramos (2024), the ASEAN
region's varied educational systems are a re-
flection of the distinct historical, cultural, and
economic backgrounds of its member nations.
Over the past few decades, many ASEAN na-
tions have improved their literacy rates and in-
creased access to quality education. There is
reason for hope given the advancements made
in nations like Vietnam and Thailand, which are
concentrating on attaining universal primary
education, as well as Singapore and Malaysia,

which have strong educational institutions. But
in places like Myanmar, Cambodia, and Laos,
where poverty and poor infrastructure con-
tinue to be major obstacles, unequal access to
quality education still exist, especially in re-
mote and marginalized groups (Jamaludin et al,
2020).

Ryuhei (2020) stated that the ASEAN Work
Plan on Education 2021-2025, which seeks to
expand technical-vocational training, integrate
digital learning, and promote inclusive and eq-
uitable education, is one example of how
ASEAN is working together to improve educa-
tion. The importance of mutual recognition of
qualifications in enhancing mobility within the
ASEAN labor market has been highlighted by
regional collaboration. However, quality edu-
cation is still hindered by challenges such as
unequal access to education, technology gap,
and inadequate financing for public schools. It
is substantial to address these issues to foster
workforce capacity improvements and ensure
that the ASEAN region remains competitive
and resilient in the face of worldwide economic
and technological transitions.

In the Philippine context, the EDCOM 2 re-
port highlights key challenges in technical-vo-
cational education, particularly concerning in-
ternational competitiveness, curriculum align-
ment with industry needs, and access to high-
quality training facilities. The report under-
scores the necessity for a stronger connection
between vocational education and labor mar-
ket demands, ensuring that graduates acquire
skills that translate into meaningful employ-
ment opportunities. As the government advo-
cates for education reform and workforce de-
velopment, addressing these concerns is cru-
cial to maximizing the benefits of technical-vo-
cational education and enhancing the country’s
global standing in skills-based industries.

The literacy rate of the Philippines has dra-
matically dropped over the past decade as re-
ported by the EDCOM Year II Report. The Con-
stitution guarantees all Filipinos the right to ed-
ucation; however, the quality, relevance, and
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accessibility of that education are deteriorat-
ing. Despite the Department of Education’s re-
ported achievements, such as an increase in the
number of classrooms, numerous challenges
persist. These include an overcrowded class-
room ratio of 1:70, diminishing student apti-
tude, and decline in the values of the youth, all
of which hinder the advancement of the coun-
try’s educational system. The Philippine educa-
tion system continues to face range of issues,
despite legislative efforts, financial priorities,
and expanded access. While improvements
have been observed in recent years, several
problems remain unresolved. These include
rising dropout rates, an increasing number of
repeat students, declining passing grades, in-
sufficient communication skills, inadequate at-
tention to students with specific needs, over-
crowded classrooms, and teachers who are un-
able to manage their workloads. Consequently,
many Filipinos lack basic literacy skills, youth
drop out of school, and college graduates often
do not possess the skills necessary to succeed
in the workforce.

Teaching electronics as an integral compo-
nent of technical-vocational strand, and tech-
nology, and livelihood education presents sig-
nificant challenges. According to the Technical
Skills Development Authority's training regula-
tions, it is imperative to balance the emphasis
on cognitive, psychomotor, and affective do-
mains of learning. However, many trainers or
instructors often overlook the students’ di-
verse needs, which can hinder effective learn-
ing. Since students are assessed through
demonstrations, written tests, and oral exami-
nations during the national assessment, train-
ers may prioritize performance in assessments
over tailoring training to accommodate indi-
vidual learning differences. Nonetheless, recog-
nizing individual differences is crucial for fos-
tering successful and meaningful interactions
among learners. Every classroom comprises di-
versity of students, all of whom must be sup-
ported (Gregory and Chapman, 2015). As noted
by Aranda and Zamora (2016), diversity is es-
sential in every educational setting. Each class-
room contains individuals with unique per-
spectives and characteristics who are eager to
learn, and teaching these students poses a chal-
lenging task for educators. Gregory and

Chapman (2015) underscore the importance of
teachers to understand the most effective
learning strategies for their students to address
their diverse needs.

The challenge of engaging technical-voca-
tional students in discussions prompted the re-
searchers to combine strategies to create a
more effective approach for enhancing student
engagement. Differentiated activities and
whole-brain approach to education proved to
be helpful in identifying effective instructional
methods that could improve students' aca-
demic performance, foster maximum participa-
tion, and engage them in various activities.
Combining these methodologies will enable the
researchers to optimize student involvement in
meaningful discussions about electronics.

Methods
Research Design

This study utilized a quantitative research
approach, more specifically the descriptive and
experimental research method. A survey was
done using the descriptive method to assess the
level of student learning engagement before
and after implementing differentiated activi-
ties based on the whole brain teaching ap-
proach. Additionally, a survey was done with
ValTech instructors on how often they employ
differentiated activities grounded on the whole
brain teaching approach in their classes. An ex-
perimental study was undertaken to enhance
the discussion with students. The experimental
group was taught utilizing differentiated activ-
ities grounded on the whole brain teaching ap-
proach, whereas the control group was taught
using the conventional or traditional teaching
style. The pretest and post-test scores of the
students were subjected to statistical analysis
in order to ascertain the presence of a signifi-
cant difference and to evaluate the impact of
the differentiated activities based on the whole
brain teaching method on the learners' level of
involvement in the learning process.

Research Participants

The researchers employed a purposeful
sampling methodology in conjunction with the
quantitative experimental method to ascertain
the participants. Selecting suitable participants
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for the research is crucial for the outcomes and
discoveries of the study. The study focused on
the population of first-year students enrolled in
the Electronics Technology Department (EST)
at Valenzuela City Technological College (Val-
Tech). The respondents consisted of forty
(40) first-year section A students, comprising
25 males (62.60%) and 15 females (37.50%) in
the experimental group. In the control group,
there were 24 males (60.00%) and 16 females
(40.00%), making a total of 40 first-year sec-
tion B students.

The faculty members of Valenzuela City
Technological College also participated in a
survey assessing their perception and how of-
ten the utilize differentiated activities
grounded in the whole brain approaching their
classes. The faculty members also participated
in a seminar workshop on retooling, specifi-
cally focused on differentiated activities
grounded in the whole brain approach. The fac-
ulty members were composed of five (5) Auto-
motive Technology instructors (4.90%), six (6)
Civil Technology instructors (5.88%), six (6)
Electronics Technology instructors (5.88%),
six (6) Electrical Technology instructors
(5.88%), eight (8) Food Service and Manage-
ment instructors (7.84%), five (5) Garments
and Fashion Design instructors (4.90%), four
(4) Heating, Ventilating, Airconditioning Tech-
nology instructors (3.92%), four (4) Welding
and Fabrication Technology instructors
(3.92%), seven (7) National Service Training
Program (6.86%), five (5) Physical Education
instructors (4.90%), nineteen (19) General Ed-
ucation instructors (18.63%), and twenty
seven (27) Professional Education instructors
(26.47%) with a total of 102 ValTech instruc-
tors.

Research Instruments

The instructors of the Electronics Technol-
ogy Department have developed a syllabus that
incorporates differentiated activities based on
the whole brain teaching approach. This sylla-
bus has been approved by the program coordi-
nator and the dean of the College of Education.
The Learner Characteristics Profile form was

learners. The written tests administered were
the departmentalized examination in Electron-
ics, which has been validated by the program
chairperson and electronics technology in-
structors in accordance with the Training Reg-
ulation for Electronic Products Assembly and
Servicing NCII qualifications.

The researcher utilized an adapted and
modified survey questionnaire intended to as-
sess the students' learning engagement level
before and after implementing differentiated
instructions grounded in the whole brain ap-
proach and to assess the perception of ValTech
instructors on the frequency at which they in-
tegrate differentiated activities and whole
brain approach in their discussion. The ques-
tionnaires were based on the questionnaires
developed by Hart et al. (2011) in their study
titled, “The Student Engagement in Schools
Questionnaire (SESQ)” and the questionnaire
developed by Onyishi and Sefotho (2020) in
their study titled, “Teachers’ Perspectives on
the Use of Differentiated Instruction in Inclu-
sive Classrooms: Implication for Teacher Edu-
cation”.

Data Analysis

Real statistics software for data analysis
was used for determining the mean, standard
deviation, t-test for correlated samples and in-
dependent samples. Mean was calculated to de-
termine the disparity of the pretest and post-
test scores and to evaluate the degree of stu-
dents’ learning engagement prior to and during
the execution of differentiated activities
grounded in the whole brain approach. It was
also utilized to assess the perception of ValTech
instructors and the frequency with which they
integrate differentiated activities and whole
brain approach in their discussion. The stand-
ard deviation was used to examine the degree
of dispersion and variability of the responses.
The t-test for correlated samples was employed
to ascertain whether there exists a statistically
significant disparity in the pretest and posttest
scores between the controlled and experi-
mental group who were instructed utilizing the
conventional teaching method and the differ-

utilized to gather information on the entiated activities grounded on the whole brain
backgrounds and characteristics of the approach. Alternatively, a t-test for
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independent samples was employed to ascer-
tain whether there was significant disparity in
the posttest results between the control group
andexperimental group. The result was ana-
lyzed based on the 0.05 level of significance.

Theoretical Framework
Whole Brain Learning and Neuroscience

Logical

Analytical

A Eact Based
Quantitative

Sequential
B Organized

Detailed
Planned

Mugot (2019) highlighted establishing and
developing the whole-brain theory idea and the
Hermann Brain Dominance Instrument (HBDI).
Ned Hermann developed the whole-brain
model which is a blend of Roger Sperry’s “Split-
Brain Theory” and Dr. Paul Mclean’s “Triune
Brain Theory”, which concentrates on the four
quadrants of the brain (O’'Neill, 2018).

HoliStic
Intuitive]
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Feeling|Based
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Embotional

Figure 1. Four Quadrants of the Brain

According to Bawaneh et al, (2019), if
learners only develop learning in one or two
quadrants of the brain, they may reject learning
in the other quadrants. This concept highlights
a strong need to utilize each learner’s strength
and resolve any substantial inadequacies by
providing all students with equal and maxi-
mum opportunities to learn and combine all
four learning styles into a single session.

This whole-brain concept served as the ba-
sis for how individualized teaching and various
approaches will be used to achieve maximum
levels of student engagement. This approach
was geared towards conceptualizing variety of
activities in electronics using a holistic ap-
proach that aims to engage all four quadrants
of the brain, as outlined in whole brain theory.

Differentiation and Students Diversity
According to Bouchrika (2022), it is very
improbable that the needs of all children will be

addressed using the one-size-fits-all strategy
prevalent in schools. Consequently, students
who had difficulty may have lost their will to
study, whereas students who were not chal-
lenged enough may have lost interest in the
subject matter. Because of this, customized ed-
ucation was designed to cater to the various ed-
ucational needs of learners within the confines
of a single classroom setting.

It is vital that every instructor uses instruc-
tional tactics aimed at giving students a variety
of learning opportunities. The theory that un-
derpins differentiated teaching served as one of
the foundations of developing this new strategy
which purpose is to obtain the highest possible
level of participation from students. In addi-
tion, one of this study's primary objective was
to provide a number of different avenues for
students to investigate various aspects of elec-
tronic subjects.
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Conceptual Framework
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Figure 2. The Research Conceptual Framework

Result and Discussion
PART I. Before The Implementation of Differ-
entiated Activities Grounded on The Whole
Brain Approach

After all the necessary forms were accom-
plished, the researcher commenced on the ex-
perimentation during the final term of the first
semester of the school year 2023-2024. There
were three topics identified as stipulated in the
syllabus before the end of the semester namely
Diode, Transistor, and Power Supply assembly
and disassembly. The researcher employed the
traditional teaching method to instruct the EST
first year section B (controlled group) students.
The researcher begins with utilizing traditional
visual instructional materials and an interac-
tive discussion followed by the individualized
learning as outlined in the Competency Based
Training of TESDA. The students were assessed
through demonstration, oral recitation, and
written test as prescribed by TESDA.

On the other hand, the EST first year section
A (experimental group) students was taught
using the differentiated activities grounded by
the whole brain teaching approach. Each topic

in Electronics was accompanied by four activi-
ties, designed to help students gain mastery in
learning various concepts. These activities aim
to develop the four quadrants of the brain,
namely analytical thinking (quadrant A), se-
quential thinking (quadrant B), practical and
interpersonal thinking (quadrant C), and ex-
perimental and imaginative thinking (quadrant
D), as outlined in the whole brain theory.
During the first week, the researcher began
by engaging the students in a "Gallery Walk" ac-
tivity, where they studied the different types of
diodes posted on the wall and they viewed a
video showcasing the functions of different
types of diodes at the end of the gallery. This
activity aimed to assess the students' analytical
thinking skills. Following the video, the re-
searcher facilitated a brief interactive discus-
sion to ensure that the students had a solid un-
derstanding of the concepts. Subsequently, the
researcher formed diverse groups of students
and assigned them sequential or procedural
tasks related to diode troubleshooting. Follow-
ing this, the students completed the task by fol-
lowing each step precisely. They are advised to
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scrutinize the methods thoroughly and detect
any potential shortcuts when it comes to trou-
bleshooting diodes. To enhance learner moti-
vation, incentives will be granted to those indi-
viduals who can provide a workaround or
shortcuts for troubleshooting diodes that does
not compromise the final product or outcome.
To enhance the students' Interpersonal think-
ing skills, the researcher employed the same
groupings and provided the students with a
collection of circuit boards. The students, work-
ing together in their respective groups, were
tasked with collectively identifying diodes
among the many components mounted on the
circuit boards. To finish the tasks during the in-
itial week, the researcher instructed the stu-
dents to engage in experiments involving the
processes of mounting, soldering, and trouble-
shooting diodes. The researcher evaluated the
students' performance, written test results, and
communication abilities through oral examina-
tion during the experimentation process.

In the second week, the researcher facili-
tated an interactive discussion with the stu-
dents on transistors using a component analy-
sis activity. The students examined many types
of transistors that were incorporated in a col-
lection book and meta cards. The purpose of
this task was to evaluate the students' capacity
for critical thinking regarding the many types
and functions of transistors. Afterwards, the re-
searcher created heterogenous groups of stu-
dents and allocated them sequential or proce-
dural tasks that were connected to trouble-
shooting transistors. The students diligently
followed each step-in order to successfully fin-
ish the task, and they were urged to thoroughly
analyze the techniques and identify any effi-
cient approaches in resolving transistor issues.
Following this, in order to enhance learner mo-
tivation, incentives will be granted to those in-
dividuals who can provide a workaround or
shortcuts for troubleshooting transistors that
does not compromise the final product or out-
come. In order to improve the students' Inter-
personal thinking skills, the researcher utilized

identical groupings and supplied the students
with a set of circuit boards. The students collab-
orated in their individual groups to jointly
identify transistors and their many varieties
among the numerous components installed on
the circuit boards. To complete the tasks during
the second week, the researcher directed the
students to participate in experiments that en-
compassed the procedures of mounting, sol-
dering, and troubleshooting transistors. The
researcher assessed the students' perfor-
mance, written test scores, and communication
skills through oral examinations during the ex-
perimentation phase.

During the third week, the researcher pre-
sented a comprehensive explanation of the pro-
cedures involved in comprehending and recog-
nizing the interrelationships among various el-
ements depicted in a schematic diagram. The
students were instructed to trace each of the
links represented by the symbols and convert
these schematic symbols into blocks in order to
construct a concise and straightforward block
diagram. In order to facilitate the learners' un-
derstanding of sequential and procedural activ-
ity, the researcher supplied the students with
instructional resources, namely a connecting
puzzle. This puzzle required the students to
connect each piece of model components in the
correct order, thereby creating a schematic
representation of a power supply. To enhance
the students' Interpersonal thinking skills, the
researcher formed diverse groups of students
and instructed them to create the design of the
schematic diagram on the printed circuit board
and etch the PCB using ferric chloride. After
completing the etching process, each group will
advance to the experimentation phase. This in-
volves mounting and soldering the components
onto the PCB and then evaluating the operation
of the product. In order to assure a thorough
comprehension by the learners, they were in-
structed to independently replicate the same
procedure and showcase their separately
crafted power supply designs.
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Table 1. The Students’ Level of Learning Engagement Prior to the Utilization of Differentiated Activ-
ities in Teaching Electronics Grounded in the Whole-Brain Approach.

Indicator (Quadrant)

Weighted SD

Descriptive Interpreta-

Mean tion
Analytical Thinking (A) 3.30 0.55 Moderately Engaged
Sequential Thinking (B) 3.32 0.75 Moderately Engaged
Practical and Interpersonal Thinking (C) 3.21 0.72 Moderately Engaged
Experimental and Imaginative Thinking (D) 3.29 0.51 Moderately Engaged
Total Mean 3.28 0.62 Moderately Engaged

As shown in the table, the indicator "Se-
quential Thinking” had the highest computed
mean of 3.32. This is descriptively interpreted
as "Moderately Engaged"” with a standard devi-
ation of 0.75 while the indicator "Practical and
Interpersonal Thinking" had the lowest com-
puted mean of 3.21, descriptively interpreted
as "Moderately Engaged,” with a standard devi-
ation of 0.72. The students’ level of learning en-
gagement prior to the utilization of differenti-
ated activities in teaching Electronics,
grounded in the whole-brain approach, re-
ceived an overall mean of 3.28. This is descrip-
tively interpreted as "Moderately Engaged"
with a standard deviation of 0.62, indicating a
moderately high variability in students' re-
sponses. The result presents the students' per-
ception of how they performed and engaged in
the conventional teaching approach, leading to

an overall result of moderate engagement in all
activities involving the four quadrants of the
brain.

PART II. After The Implementation of Differ-
entiated Activities Grounded on The Whole
Brain Approach

Upon completing the instructional sessions,
the participants underwent the administration
of the post-test followed by the administration
of the post survey assessing the level of learn-
ing engagement of the learners after the utiliza-
tion of differentiated activities grounded on the
whole brain approach. The data obtained from
the pre- and post-tests were examined and ag-
gregated to see if there is a significant increase
on the level of learning engagement of the stu-
dents after the utilization of differentiated ac-
tivities grounded on the whole brain approach.

Table 2. The Summary of the Students’ Level of Learning Engagement After the Utilization of Differ-
entiated Activities in Teaching Electronics Grounded in the Whole-Brain Approach.

Indicator (Quadrant) Weighted Mean SD Descriptive In-
terpretation

Analytical Thinking (A) 4.63 0.39 Highly Engaged

Sequential Thinking (B) 4.68 0.38 Highly Engaged

Practical and Interpersonal Thinking (C) 4.70 0.40 Highly Engaged

Experimental and Imaginative Thinking (D) 4.67 0.44 Highly Engaged

Total Mean 4.67 0.40 Highly Engaged

As shown in the table, the indicator “Practi-
cal and Interpersonal Thinking” acquired the
highest computed mean of 4.70 descriptively
interpreted as “Highly Engaged” with standard
deviation of 0.40 while the indicator “Analytical
Thinking” obtained the lowest computed mean
of 4.63 descriptively interpreted as “Highly En-
gaged” with standard deviation of 0.39. The
students’ level of learning engagement after the

utilization of differentiated activities in teach-
ing Electronics grounded in the whole-brain
approach received a general weighted mean of
4.67 descriptively interpreted as “Highly En-
gaged”. with a standard deviation of 0.40. The
result indicates that the perception of most of
the Electronics Technology students showed
that they highly engaged in the discussions em-
ploying differentiated activities grounded on
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the whole brain approach, leading to an overall
result of highly engaged in all the activities that
involve the four quadrants of the brain. Several
studies have demonstrated that differentiated
instruction grounded in the whole brain ap-
proach has a significant impact on students' ac-
ademic success and motivation to learn. Ac-
cording to the scholarly work of Andaya
(2014), effective classroom education holds
promise in mitigating the various challenges
commonly encountered in the realm of learn-
ing and instruction in electronics. Conse-
quently, educators are responsible for develop-
ing instructional strategies that address these
needs. The educational methodology known as
"brain-based learning" aims to facilitate the
comprehensive development of students' cog-

nitive, social, physical, and introspective capac-
ities (Sesmiarni, 2015). Sanchez (2017) indi-
cates that research has shown incorporating
brain-based exercises into educational prac-
tices can enhance students' cognitive capaci-
ties, particularly in knowledge processing and
retention. Therefore, it is advisable for educa-
tors to integrate these exercises into their
teaching methodologies. Sontillano (2018) as-
serts that instructors need an understanding of
each educational model to better serve their
students by tailoring lessons to each group's
preferred learning approaches. The most effec-
tive teaching methods are those that consider
the brain's function in the learning process,
such as Brain-Based Learning (BBL) and Whole
Brain Teaching (WBT).

Table 3. The Pre-Test and Post Test Scores of the First Year Section A (Experimental Group) and First
Year Section B Electronics Technology Students (Control Group).

The Pre-Test and Post-Test Scores of the Con-
trol Group (EST 1-B

Average 26.075 45.1
40.46% 75.17%
Gain 19.025

The Pre-Test and Post-Test Scores of the Experi-
mental Group (EST-1A)

Average 27.375 51.825
45.63% 86.38%
Gain 24.45

As presented in the table, prior to instruct-
ing the control group using the traditional
teaching approach, the students completed a
pretest, achieving an average raw score of
26.075, or 40.46%. The average post-test
scores increased by 45.1, representing 75.17%
of the total number of items, with an average
improvement score of 19.025. Conversely, the
experimental group, which was taught using
differentiated activities grounded based on the
whole brain approach, attained an average raw
score 0of 26.075, or 45.63%. Their average post-
test scores increased by 51.825, accounting for
86.38% of the total number of items, with an
average improvement score of 24.45.

In light of the evolving education system
and the integration of technology, this ap-
proach no longer sufficiently meets the needs
of students. Nevertheless, many educators lack
the knowledge and expertise necessary to ef-
fectively accommodate their students' diverse
learning preferences. Additionally, some edu-
cators hold the misconception that they have
limited time available, which can lead to ineffi-
cient use of their time (Onyishi & Sefotho,

2020). According to Bogen et al. (2019),
providing tools and encouragement to instruc-
tors can foster a sense of confidence in imple-
menting diversified teaching strategies, poten-
tially resulting in improvements in student
achievement. On the other hand, the study con-
ducted by Smith (2018) offers educators a vari-
ety of approaches to assess student develop-
ment and the effectiveness of differentiated
teaching in enhancing learning outcomes for
students from diverse backgrounds. Progress
can be measured through various methods, in-
cluding pre- and post-testing of topic mastery
and qualitative approaches such as student sur-
veys, interviews, and focus groups. Both strate-
gies should be employed for optimal results.
Similarly, Conderman and Hedin (2014) pro-
vide further recommendations for incorporat-
ing student self-assessments of their participa-
tion levels, knowledge, skills, and overall en-
gagement. Rubrics not only facilitate the evalu-
ation of progress but also assist students in de-
veloping independent learning skills. In align-
ment with this study, the research conducted
by Macalapay (2019) demonstrates that
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standardized test scores improved significantly
more for middle school students whose teach-
ers employed differentiated instruction follow-
ing the intervention, compared to a control
group taught using traditional methods. This

study illustrates the feasibility of accurately
evaluating the benefits of a diverse educational
experience through quantitative assessment
instruments, highlighting the value of exposing
students to various learning environments.

Table 4. The Significant Difference on the Pre-Test and Post Test Scores of the First Year Section B
Electronics Technology Students (Control Group).

Pre-Test vs. Post-Test Alpha 0.05
t-stat df p-value t-crit Decision Descriptive Interpretation
Two Tail -23.2899 39 .0000 2.0227 Reject Ho Significant

As shown in the table, the pre-test and post
test result of the control group obtained a t-sta-
tistics value of -23.2899 which is larger than
the t-critical value of 2.0227 receiving a p-value

of .0000 which is lower than the alpha of 0.05
that leads to the decision of rejecting the null
hypothesis descriptively interpreted as signifi-
cant.

Table 5. The Significant Difference on the Pre-Test and Post Test Scores of the First Year Section A
Electronics Technology Students (Experimental Group)

Pre-Test vs. Post-Test Alpha 0.05
t-stat df p-value t-crit Decision Descriptive Interpreta-
tion
Two Tail -40.1712 39 .0000 2.0227 Reject Ho Significant

As shown in the table, the pretest and post
test result of the experimental group obtained
a t-statistics value of -40.1712 which is larger
than the t-critical value of 2.0227 receiving a p-

value of .0000 which is lower than the Alpha of
0.05 that leads to the decision of rejecting the
null hypothesis descriptively interpreted as
significant.

Table 6. The Significant Difference on the Post Test Scores of the First Year Section A and B Electron-

ics Technology Students.

Post-Test vs. Post-Test Alpha 0.05
t-stat df p-value t-crit Decision Descriptive Interpreta-
tion
Two Tail 5.2239 78 .0000 1.9909 Reject Ho Significant

As shown in the table, post test results of
the first-year section A and B electronics tech-
nology students obtained a t-statistics value of
5.2239 which is larger than the t-critical value
of 1.9909 receiving a p-value of .0000 which is
lower than the level of significance of 0.05 that
leads to the decision of rejecting the null hy-
pothesis descriptively interpreted as signifi-
cant. The present study aligns with the quasi-
experimental investigation conducted by Smith
(2018), which aimed to examine students'

perceptions of Whole Brain Teaching (WBT)
and its impact on academic attainment and mo-
tivation. The findings indicated a significant im-
provement observed in both the control and
experimental groups between the pretest and
posttest assessments. The WBT group demon-
strated a noteworthy enhancement in the
engagement-related questions of the motiva-
tion questionnaire. Students' responses to
WBT reflected a widespread acceptance of the
approach and its key characteristics. The rapid
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pace of change in electronics education neces-
sitates effective training programs, and educa-
tors can support student success by focusing on
their strengths and encouraging greater in-
volvement in the classroom to address defi-
ciencies. In conclusion, the findings of these ex-
perimental investigations suggest that tailoring
course materials and activities to individual
student interests may be an effective strategy
for enhancing student engagement and aca-
demic achievement in higher education. This
study employs interest-based differentiation
within the context of electronics education to
actively integrate students from diverse back-
grounds.

PART IIL. Survey on the Faculty Members
The faculty members of Valenzuela City
Technological College were surveyed to gauge

the perception of ValTech instructors and the
frequency at which they integrate diverse ac-
tivities based on the whole brain approach in
their classes. The faculty members also partici-
pated in a seminar workshop on retooling, spe-
cifically focused on differentiated activities
rooted in the whole brain approach. This work-
shop aimed to demonstrate that the application
of differentiated activities extends beyond the
teaching of electronics. Each faculty member
designed their syllabus with activities aimed at
fostering development in all four quadrants of
the brain. Following the implementation of
their conversation, driven by the syllabus pre-
pared with differentiated activities grounded in
the whole brain approach, the faculty members
evaluated their perception of employing differ-
entiated activities based on the Whole Brain
Approach.

Table 7. Perception of Teachers on their Utilization of Differentiated Activities Grounded in the Whole

Brain Approach.
Statements Mean SD VI

1. I provide my students with a diverse range of learning options to  3.51  0.59 Often
optimize their learning experience.
2.1 utilize pedagogical approaches that enable students to effectively 3.93  0.58 Often
utilize their sensory faculties.
3. I provide appropriate cognitive engagement for students with 4.13  0.54 Often
learning difficulties as well as those who demonstrate outstanding
aptitude.
4. ] facilitate highly interactive activities that offer my students the 4.29 0.61  Always
opportunity to engage in collaborative work with their peers.
5.1 grant my students the autonomy to engage in self-directed tasks 4.09  0.56 Often
and pursue individual pursuits.
6.1 provide activities that promote students' active involvement with  4.47 0.50  Always
the subject matter and encourage practical, experiential learning.
7. 1 provide students with tasks that facilitate the establishment of 3.75 0.94 Often
linkages between concepts and everyday facts or human experiences.
8. Prior to the start of the lesson, [ methodically gather data to deter- 2.41  0.67 Rarely
mine the distinct attributes and preferred methods of learning of my
students.
9.1 conduct activities that demonstrate the analytical and logical rea- 4.25 0.43  Always
soning skills of my students.
10. Prior to allowing my students to work independently, I consist- 4.32 047  Always
ently ensure that I present them with a series of sequential and pro-
cedural tasks.
11. I constantly facilitate the comprehensive and integrated acquisi- 4.31 0.70  Always

tion of knowledge by my students using various instructional materi-
als and technology tools in my lessons.
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Statements Mean SD VI
12.1provide my students with a diverse range of options to showcase 3.88  0.65 Often
their gained knowledge and effectively exhibit their understanding of
the material covered in class.

13.1 consistently employ authentic assessment. 384 0.73 Often

14. 1 tailor exercises to align with the specific attributes and specific 2.66 0.98 Some-
needs of my students. times

15. I implement activities that brings out the creativity on my stu- 4.29 046  Always
dents

16. There are several technological tools and instructional resources 3.65  0.67 Often

available in school for educators to utilize and access in the context of

teaching and learning.

TOTAL 386 0.55 Often

As presented on the table, item “I provide
activities that promote students' active in-
volvement with the subject matter and encour-
age practical, experiential learning.” received
the highest computed mean of 4.47 with a
standard deviation of 0.50 descriptively inter-
preted as “Always” while the item “Prior to the
start of the lesson, I methodically gather data to
determine the distinct attributes and preferred
methods of learning of my students.” received
the lowest computed mean of 2.41 with a
standard deviation of 0.67 descriptively inter-
preted as “Rarely”. The perception of ValTech'’s
instructors on their utilization of differentiated
activities and the whole brain approach ac-
quired a general weighted mean of 3.86 de-
scriptively interpreted as “Often” with a stand-
ard deviation of 0.55. Every classroom contains
young individuals with distinct perspectives
and qualities, who are enthusiastic about learn-
ing (Aranda and Zamora, 2016). Most of educa-
tors fail to consider the attributes of their learn-
ers, leading to a persistently poor level of stu-
dent engagement and academic performance.
Each classroom comprises a diverse array of
students, all of whom should receive equal at-
tention and support (Gregory & Chapman,
2015).

Proposed Training Plan on the Utilization of
Differentiated Instructions Grounded on
the Whole Brain Approach in Teaching Elec-
tronics
Rationale

Aranda and Zamora (2016) assert that di-
versity is an essential prerequisite in any class-
room. Every classroom comprises young indi-
viduals with distinct perspectives and qualities,
who are enthusiastic about learning. Teaching
a varied group of students poses a significant

challenge for educators. According to Gregory
and Chapman (2015), teachers need to possess
a comprehensive understanding of their stu-
dents' optimal learning methods in order to ca-
ter to the needs of a varied student body. Val-
Tech's instructors frequently employed differ-
entiated activities when teaching their as-
signed subjects, as indicated by the study's
findings. Nevertheless, they fail to consider the
attributes of their learners, leading to a persis-
tently low level of student engagement and ac-
ademic achievement. In order to promote effec-
tive and significant discussions among learn-
ers, it is important to take into account differ-
ences in individuals. Each classroom comprises
a diverse array of students, all of whom should
be given equal attention and support (Gregory
and Chapman, 2015). Based on the study’s find-
ings, because the ValTech instructors often ne-
glect to determine the characteristics of the
learners and tailor these activities based on
learner’s characteristics, the ValTech academic
coordinators designed a program where in-
structors will be trained to align their imple-
mented activities based on the needs of the
learners. The program aims to create a compre-
hensive strategy that addresses the individual
needs of students in order to enhance their an-
alytical thinking (quadrant A), sequential or
procedural thinking (quadrant B), interper-
sonal thinking (quadrant C), and experimental
thinking (quadrant D).

Title

Training Plan on the Utilization of Differen-

tiated Instructions Grounded on the Whole
Brain Approach in Teaching Electronics
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Introduction

Improving the motivation of students to
learn is one of the current education system's
primary concerns. Several teaching strategies,
techniques, and methods have been developed
to address the problem of low levels of student
engagement in learning. Differentiated instruc-
tion and the whole brain teaching approach
have been proven to be two of the most effec-
tive tools for increasing student engagement in
learning. According to studies, the combination
of these two methodologies has a significant
impact on students' academic performance and
learning engagement.

Purpose

After the training/workshop for Utilization
of Differentiated Instructions Grounded on the
Whole Brain Approach in Teaching Electronics,
the participants are expected to:

a. determine differentiated activities
grounded on the whole brain teaching ap-
proach that can be utilized in their respec-
tive handled subjects.

b. integrates activities in the syllabus de-
signed with differentiated instructions
grounded on the whole brain approach.

c. demonstrate the use of the strategies or ac-
tivities designed with differentiated in-
structions grounded on the whole brain ap-
proach.

Steps in Integrating and Utilizing of Differ-
entiated Instructions Grounded on the
Whole Brain Approach in Teaching Elec-
tronics

Step 1. Identify strategies and activities in
teaching the handled subjects.

The first step in the process of developing
differentiated techniques and activities using
the whole brain approach is to identify the pre-
cise areas within a subject or discipline where
a teacher can integrate differentiated instruc-
tion based on the whole brain approach. To fa-
miliarize educators with differentiated instruc-
tion based on the whole brain approach, it is
necessary to begin with an introduction to dif-
ferentiated instruction. Subsequently, the most

prevalent differentiated activities in teaching
should be presented. Lastly, to facilitate the ef-
fective implementation of the whole brain
teaching approach, it is imperative that teach-
ers are provided with comprehensive instruc-
tion on how to incorporate this methodology
into their subject areas. This will enable them
to develop and deliver well-structured presen-
tations that align with the planned activities.

Step 2. Design differentiated activities
grounded on the whole brain approach.

Once the areas of the discipline where a
teacher can incorporate differentiated instruc-
tion based on the whole brain approach have
been determined and identified, it is necessary
for the teacher to proceed with the classifica-
tion of activities. This classification involves
categorizing the activities into four distinct
quadrants: Analytical Thinking (Quadrant A),
Sequential Thinking (Quadrant B), Practical
and Interpersonal Thinking (Quadrant C), and
Experimental and Imaginative Thinking (Quad-
rant D).

Step 3. Integrate the differentiated instruc-
tions grounded on the whole brain teaching
approach in the syllabus.

After the classification of activities has been
completed, it is imperative for teachers to com-
mence the process of integrating those activi-
ties into the syllabus. It is imperative for educa-
tors to ensure that each activity aligns with an
adequate assessment of learning. In addition, it
is imperative for educators to incorporate the
anticipated results of each of the instructional
activities.

Step 4. Demonstrate the utilization of differ-
entiated instructions grounded on the whole
brain teaching approach.

Upon finalizing the activities outlined in the
syllabus, educators are expected to commence
the implementation of those activities. Follow-
ing the completion of the activities, it is imper-
ative for the instructor to commence the evalu-
ation process in order to analyze the efficacy of
the activity. This evaluation entails gauging the
level of student participation and their aca-
demic success.
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Table 8. Proposed Training Plan on the Utilization of Differentiated Instructions Grounded on the
Whole Brain Approach in Teaching Electronics

EXPECTED OUTCOME TRAINING ACTIVITIES  PERSON INVOLVED TIME
FRAME
I. Analyze the characteristics Interactive Discussion Faculty and Employee 4 hours
of the learners and determine  of Learners Characteris- Association
their specific learning needs. tics Profile form Facilitators
Program head and Co-
Topics: ordinators
a. Different learners’ charac- Presentation of best Faculty members
teristics teaching strategies for
b. Learning styles each learning styles and
c¢. Multiple intelligence multiple intelligence
II. Identify strategies and ac- 4 hours
tivities in teaching the han- Interactive Discussion
dled subjects. Brainstorming Facilitators
Topics: (Per subject area) Program head and Co-
a. Introduction to differenti- Determining possible ordinators
ated instruction. activities in teaching Faculty members
b. Most common differenti- their respective handled
ated activities in teaching subjects
c¢. The whole brain teaching
approach
I1I. Design differentiated ac- 4 hours
tivities grounded on the
whole brain approach.
Interactive Discussion Facilitators
Classify each of the determined Brainstorming Program head and Co-
activities if it exhibits mastery (Per subject Area) ordinators
in the following parameters: Classifying activities Faculty members
a. Analytical Thinking with the four quadrants
b. Sequential Thinking of the brain
c¢. Interpersonal Thinking
d. Imaginative and experi-
mental Thinking
IV. Integrate the differenti- Interactive Discussion Facilitators 4 hours
ated instructions grounded Brainstorming Program head and Co-
on the whole brain teaching (Per subject Area) ordinators
approach in the syllabus Syllabus making Faculty members
V. Demonstrate the utilization  Interactive Discussion Facilitators 1 day
of differentiated instructions Brainstorming Program head and Co-
grounded on the whole brain (Per subject Area) ordinators

teaching approach

Teaching Demonstration

Faculty members

Conclusions

Conclusions were drawn based on the
study’s findings. The summary of the students’
level of learning engagement prior to the utili-
zation of differentiated activities in teaching

Electronics, grounded in the whole-brain ap-

proach, received a general weighted mean of
3.28, which is descriptively interpreted as
“Moderately Engaged,” with a standard devia-
tion of 0.62. This result indicates that the
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weighted mean of the responses from the mod-
erately engaged learners varies and spreads
out from 3.28 * 0.62, or within a range of 2.66
to 3.90. In contrast, the summary of the stu-
dents’ level of learning engagement after the
utilization of differentiated activities in teach-
ing Electronics, also grounded in the whole-
brain approach, received a general weighted
mean of 4.67, descriptively interpreted as
“Highly Engaged,” with a standard deviation of
0.40, indicating moderate to low variability in
students’ responses. This result shows that the
weighted mean of the responses from the
highly engaged learners varies and spreads out
from 4.67 + 0.40, or within a range of 4.37 to
5.00. According to the results of the pre-test
and post-test scores of the first-year sections A
and B in Electronics Technology, the average
raw score of the pre-test did not even reach half
of the total number of items, which is 60, while
the post-test average showed a significant in-
crease in scores out of 60. There was a signifi-
cant increase in the pre-test and post-test
scores of the first-year section B Electronics
Technology students (control group) when in-
structed using the traditional teaching method.
In contrast, the pre-test and post-test scores of
the first-year section A Electronics Technology
students (experimental group) exhibited sig-
nificant improvement when taught using dif-
ferentiated activities grounded in the whole-
brain approach. Furthermore, there is a signifi-
cant disparity in the post-test results between
the first-year students who were instructed us-
ing the traditional teaching method (control
group) and those who were taught utilizing dif-
ferentiated activities based on the whole-brain
approach (experimental group). The percep-
tions of ValTech'’s college instructors regarding
their utilization of differentiated activities
grounded in the whole-brain approach yielded
a general weighted mean of 3.86, descriptively
interpreted as “Often,” with a standard devia-
tion of 0.55. This result indicates that the
weighted mean of the responses from the in-
structors varies and spreads out from 3.86 *
0.55, or within a range of 3.31 to 4.41. Based on
the key findings of this study, a proposed train-
ing plan on the utilization of differentiated in-
struction grounded in the whole-brain ap-
proach in teaching Electronics has been formu-
lated to ensure that all educators are equipped
with the necessary skills to differentiate activi-
ties in accordance with how the brain develops,

addressing the needs of students to enhance
their learning.

Recommendations

The researchers formulated recommenda-
tions based on the study's findings. Given that
the utilization of differentiated activities
grounded in the whole brain approach signifi-
cantly enhances student engagement, the study
strongly recommends that the institution pri-
oritize the implementation of comprehensive
and rigorous training programs for teachers.
These programs should focus on developing
teachers' skills in designing syllabi and creating
exemplary lessons to effectively employ differ-
entiated activities grounded in the whole brain
approach. Educators are advised to consider
their learners' characteristics and backgrounds
to align teaching strategies with the principles
of differentiated learning effectively. Addition-
ally, it is imperative for the educational institu-
tion to support instructors with the necessary
resources and instructional materials to opti-
mize the implementation of differentiated in-
struction based on the whole brain approach
during classroom discussions. This study may
serve as a foundation for future researchers to
explore alternative methods to assist teachers
in enhancing student engagement and aca-
demic performance.

Ethical Standards

The study was ethically reviewed by the Bu-
lacan State University Ethical Review Commit-
tee (BulSU-ERC Code TX7-DXL-T) and before
the survey was conducted, informed consent
form was provided to the participants. The pri-
vacy, anonymity, and dignity of the participants
were protected and ensured following the rele-
vant articles of the Data Privacy Act and no par-
ticipants were subjected to harm in any way.
Furthermore, all ideas, not just the researcher’s
original thoughts, were cited correctly. Thus,
no plagiarism was committed.
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