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Introduction 

The Senior High School Program is one of 
the salient features of the Philippines’ K to 12 
Program that was fully implemented in school year 
2016-2017. Senior High School is a two-year 
specialized upper secondary education where 
students may choose a specialization based on 
aptitude, interests, and school capacity. The choice of 
career track will define by the content of the subjects 
a student will take in Grades 11 and 12. Senior High 
School subjects fall under either the Core Curriculum 
or specific Tracks. (Official Gazette, n.d.). 

One of the tracks in Senior High School is 
the Technical Vocational and Livelihood (TVL) Track, 
which focuses on the technical vocational education 
and training that aims to develop the knowledge, 
skills and attitude of the students.   

Electrical Installation and Maintenance (EIM) 
NC 2 is one of the specializations in the Industrial 
Arts Strand of the TVL Track.  This specialization is   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

commonly offered in most public senior high schools 
in the country. This specialization will enable the 
students to be a certified skilled electrician if they will 
pass the National Assessment of TESDA. This in turn 
will make the students employable since most of the 
industries. locally and globally, require at least a 
National Certificate Level II. 

Moreover, the TESDA Policy Brief (2013) 
stated that graduates of the tech-voc track under K 
to 12 are expected to be equipped with employable 
competencies when they exit Grades 10 and 12 
through National Certification I and II. 

That is why, UNESCO-UNEVOC (2004) added 
that particular attention is given to promoting best 
practices and innovations in technical and vocational 
education and training (TVET) and education for the 
world of work.  In this context, Nhavato (2011) of 
UNESCO-IICBA highly emphasized and promoted the 
role of TVET teachers and trainers in the 
vocationalization of secondary education to assist in 
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the transition of young people from school to the 
world of work. The teacher being the most important 
agent of change in knowledge society should be 
adept on the need for innovations and quality 
improvement in training to meet the challenges 
(Majumbar, 2011). 

In order for the SHS graduates to be skillful 
and competitive, innovations on technology in the 
use of instructional materials is necessary. It is in this 
context that the teacher-trainers’ attitude about 
technological innovation is considerably affecting the 
curriculum and its handling mechanism.  
  Hence, according to SEAMEO INNOTECH 
(2014) one of the innovative outputs in Senior High 
School modelling is encouraging SHS teachers to 
conduct action research and develop their own 
instructional materials to help enrich existing 
instructional materials. This innovative output will 
help the teachers to enhance their knowledge, skills, 
attitude and technology for them to have an output. 
It is a fact that the efficiency and effectiveness of the 
teachers in imparting knowledge, skills, attitude and 
technology is not only by teaching but also by being 
innovative in the teaching-learning process. In the 
area of technical vocational training, it is necessary 
for the teacher to be innovative since there is an 
important need for the development of knowledge, 
skills and attitude.  

Cornali (as cited in Serdyukov, 2017) 
emphasized that today’s education systems require 
an educator to be both effective and efficient, or in 
other words, to reach the goals set for them while 
making the best use of available resources. 
Innovations in education are of particular importance 
because education plays a crucial role in creating a 
sustainable future. Innovation, therefore, is to be 
regarded as an instrument of necessary and positive 
change. Any human activity (e.g. industrial, business, 
or educational) needs constant innovation to remain 
sustainable.  

Serdyukov (2017) stressed that the primary 
focus of educational innovations should be on 
teaching and learning theory and practice, as well as 
on the learner, parents, community, society, and its 
culture. Technology applications need a solid 
theoretical foundation based on purposeful, 
systematic research, and a sound pedagogy. One of 
the critical areas of research and innovation can be 
cost and time efficiency of the learning. Technology 
has always served as both a driving force and 
instrument of innovation in any area of human 
activity. It is then natural for us to expect that 
innovations based on educational technology 
applications can improve teaching and learning.  

There are lots of modern instructional trainer 
or training modules as well as different designs and 
technology available in the market with different 
brands and models. Along with these rapid changing 
designs is the difficulty that the student-learners 
undergo in interpreting the application of theories 
taught in the school. There are still theories and 
principles in the field of electrical technology which 
many students find difficult to conceptualize in the 
real world of modern electrical installation and 
maintenance. Despite the efforts of the highly 
capable teacher-trainers to explain such theories, 
concepts and principles, there is really a need to use 
instructional mock-ups or training modules and 
learning materials to enhance better understanding 
on the learning process. 

It was with the aim of filling this pedagogical 
gap that the module “Expanded Training Module for 
Electrical Installation and Maintenance National 
Certificate Level Two” was developed. 

This expanded training module included the 
mock-up model and learning exercise materials 
which served different activities for the students. This 
training module aimed to accelerate the learning 
assimilation of knowledge, skills and attitude of 
electrical installation and maintenance senior high 
school students. Further, this is called expanded 
training module because it is based to the recent 
promulgated Training Regulations of TESDA. It also 
contained devices which were not found in some 
training module mock-ups. This training module was 
intended to cater to the needs for training and 
classroom instructions for the beginners and those 
who wanted a refresher and enhancement training. 
This is also essential for the teacher-trainer to 
facilitate learning situation efficiently and effectively.  
 
Methods 
 
Research Design  
 The developmental method of research was 
used in conducting the study. The module was 
designed and developed in accordance to 
specifications and need of the study. 

This study also utilized a descriptive research 
method. Descriptive research provides important 
information about “what is” and thus provides 
opportunities to understand and critique existing 
practices in the education system (Lochmiller and 
Lester, 2017).  

  In addition, descriptive research is used 
when the objective is to provide a systematic 
description that is as factual and accurate as 
possible. It provides the number of times something 
occurs, or frequency, lends itself to statistical 
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calculations such as determining the average number 
of occurrences or central tendencies. 

   
Research Setting 

  The study was carried out in Dalipuga 
National High School-Senior High School 
Department, Barangay Dalipuga, Iligan City. Profiling, 
Pretest, Activities, simulations, and external 
evaluation were done in the said school. Data 
analysis and presentation were carried out in 
University of Science and Technology of Southern 
Philippines (USTP), Lapasan, Cagayan de Oro City. 
 
Participants of the Study 

  The participants of the study were the two 
sections (37 students) of grade 12 senior high school 
electrical installation and maintenance NC2 students 
of Dalipuga National High School-Senior High 
School Department in the first semester of the school 
year 2018-2019 

. 
Research Instrument 

  Research instrument was developed to 
gather participants’ profile such as Age, Sex, Family 
Income, Family Size, Father’s Occupation, Mother’s 
Occupation and Purpose of choosing Technical-
Vocational and Livelihood Track.  

  This researcher-made instrument was in 
written examination format on:  

 1) install electrical protective devices for distribution, 
power, lighting, auxiliary, lightning protection and 
grounding systems; and  

 2) install wiring devices of floor and wall mounted 
outlets, lighting fixture/switches and auxiliary outlets.  

  As well as practical examination with 
performance criteria in check list based on the 
training regulation of the migrated EIM NC 2:  
1) install electrical protective devices for distribution, 
power, lighting, auxiliary, lightning protection and 
grounding systems, and 
2) install wiring devices of floor and wall mounted 
outlets, lighting fixture/switches and auxiliary outlets 
will also be made by the proponent.  
 These written and practical exams served as 
pre-test and post-test instruments which were used 
by the researcher during the pretest and post-test by 
external evaluators. 
 Another instrument that the expert 
evaluators used was the point scale research on its 
effectiveness, workmanship, functionality, safety and 
user friendly. 
 
Data-Gathering Procedure 

  The data were collected in the following 
phases: Letter to the Schools Division Superintendent 

of Iligan City requesting for the Dalipuga National 
High School Senior High Electrical Installation and 
Maintenance students to participate in the conduct 
of the study. A written letter of consent to the 
participants informing them of the scope of the 
study and requesting them to participate in the 
conduct of the study.  

  Upon approval, the researcher conducted a 
pre-test to diagnose the skill level of each participant 
in install electrical protective devices for distribution, 
power, lighting, auxiliary, lightning protection and 
grounding systems; and install wiring devices of floor 
and wall mounted outlets, lighting fixture/switches 
and auxiliary outlets and profiling of students.  
Classroom instruction integrated with 20 different 
activities using the expanded training module was 
conducted for 10 weeks, a total of 120 hours. A post-
test was conducted to evaluate the theoretical 
learning of the students in comparison to the pre-
test. Finally, three external evaluators evaluated the 
practical posttest of the students, one who has from 
both industry experience and as a TESDA assessor 
with National Certificate II, III and IV and two from 
the academe.  

  
  Statistical Treatment  

 Descriptive statistics such as frequency 
count, percentages, weighted mean and standard 
deviation was used to describe the participants 
scores and responses; inferential statistics (t-Test) to 
test the difference between pretest and posttest. 
 
III. Results and Discussion: 
 
Problem 1. What is the benchmark design of the 
EIM training module in terms of mock-up trainer? 

 The training module was benchmarked from 
the commercial mock-up trainer which could be 
found and purchased in the online market. These 
commercial mock-up trainers could not be found in 
the local market but could only be bought online, 
and the price could be very expensive considering 
other factors like the shipment and taxes.  
 The expanded EIM module was also 
benchmarked from the portable trainer modules in 
one of the TESDA Accredited Technical Vocational 
Institutes in Iligan City, Philippines.  

Problem 2. What are the expansion and 
innovation in terms of content and simulator?  
 The expansion and innovation in terms of 
the content focused on the core competencies of 
TESDA’s Training Regulations for the Migrated 
Electrical Installation and Maintenance NC 2 which 
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was amended/promulgated on December 16, 2015. 
These two competencies are: 
  Install electrical protective devices for 
distribution, power, lighting, auxiliary, lightning 
protection and grounding systems. This covered the 
knowledge, skills and attitudes on planning and 
preparing work, installing electrical protective 
devices, lightning fixture and auxiliary outlet and 
notifying completion of work for distribution, power, 
lighting, auxiliary, lightning protection and 
grounding systems. The series of activities in 
installing electrical protective devices and installing 
lighting fixture and auxiliary outlet focused on the 
devices’ identification, specifications, types and code 
requirements.    

Install wiring devices of floor and wall 
mounted outlets, lighting fixture/switches and 
auxiliary outlets. This covered the knowledge, skills 
and attitudes on selecting and installing wiring 
devices, installing lighting fixtures/switches and 
notifying completion of work of floor and wall 
mounted outlets and auxiliary outlets. The activities 
were more on selecting wiring devices, installing 
wiring devices and installing lighting fixture/switches 
depending on the installation methods/ 
procedures/techniques on the types of devices and 
lighting fixture needed in accordance to the electrical 
code requirements.  

The expansion and innovation in terms of 
the simulator was the design and development of 
the module using commonly used and new electrical 
wiring devices. The project was developed in four 
phases, namely: phase one is designing and 
planning; phase two is construction; phase three is 
testing and revising; and phase four is evaluation and 
using the module. The devices, supplies and 
materials used were chosen according to their quality 
and suitability to the structural design of the project.  

The competencies and its performance 
criteria were the basis for the 20 series of exercise 
materials which the students performed during the 
conduct of the study.  

The series of exercises were arranged from 
simple to the complex combinations of installations. 
Each of the exercises had a schematic diagram for 
the students to follow during the activity. The 
exercises always emphasized the correct usage of the 
protective devices.  

Problem 3. What is the participants’ pre-test score 
of EIM training module in terms of written and 
practical? 

Table 1. Distribution of Statistics Frequency, 
Percentage Distribution, Mean and Standard Deviation 

of Participants’ PRE-TEST WRITTEN in INSTALL 
ELECTRICAL PROTECTIVE DEVICES FOR DISTRIBUTION, 

POWER, LIGHTING, AUXILIARY, LIGHTNING 
PROTECTION AND GROUNDING 

SYSTEMS:  Element 1. Plan and prepare for work 
Description Range Frequency Percentage 

Distribution 
Very Good 9-10 2 5.41% 

Good 7-8 12 32.43% 
Average 5-6 15 40.54% 

Poor 3-4 7 18.92% 
Very Poor 0-2 1 2.70% 

Mean: 4.27 
SD: 2.62  

Indicators %age of 
correct 
responses 

SD 

1. Which is not a characteristics 
of an overload current? 24.32% 0.43 
2. When the circuit is always 
tripping, most likely  43.24% 0.50 
3.  Branch circuits are classified 
according to the maximum  35.14% 0.48 
4. A device that de-energizes a 
circuit or a portion of a circuit 
within an established time 
frame when a current to 
ground exceeds the values 
determined for a Class A device 
is which of the following:  

40.54% 0.50 

5. Circuit Breaker can do which 
of the following operation? 45.95% 0.51 
6. In the Circuit Breaker, which 
of the following component 
determines when the contacts 
will open automatically? 

43.24% 0.50 

7. The circuit breaker acts as a 
________aside from its being an 
overcurrent protective devices. 

67.57% 1.18 

8. The circuit breaker is placed 
in a power system  48.65% 1.35 
9.  A _____ is a condition in 
which current unintentionally 
flows to ground. 

59.46% 0.50 

10. Fuse rating as protective 
device includes ________ the 
following except one 

18.92% 0.40 

 The data shows majority or 59% was rated 
from very poor to poor on the pre-test written result 
in installing electrical protective device for 
distribution, power, lighting, auxiliary, lighting 
protection and grounding system in element:  Plan 
and prepare for work. The overall rating was poor 
(mean=4.27). The standard deviation of 2.62 
indicated that the participants’ pre-test written in 
install electrical protective device for distribution, 
power, lighting, auxiliary, lighting protection and 
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grounding system, element 1: Plan and prepare for 
work varied a lot from each other. 
 This simply means that the student has no 
prior knowledge, skills and attitude of the mentioned 
element of the competency. 

Table 2. Distribution of Statistics Frequency, 
Percentage Distribution, Mean and Standard Deviation 

of Participants’ PRE-TEST WRITTEN in INSTALL 
ELECTRICAL PROTECTIVE DEVICES FOR DISTRIBUTION, 

POWER, LIGHTING, AUXILIARY, LIGHTNING 
PROTECTION AND GROUNDING SYSTEMS: Element 2. 

Install electrical protective device 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 0 0.00% 
Good 7-8 0 0.00% 

Average 5-6 1 2.70% 
Poor 3-4 11 29.73% 

Very Poor 0-2 25 67.57% 
Mean: 1.92 

SD: 1.09  
Indicators %age of 

correct 
responses 

SD 
 

11. The voltage rating of a fuse 
can be ________ than the circuit 
voltage, but never ________. 

27.03% 0.45 

12. A switching device utilized to 
isolate a circuit or equipment 
from an established power 
source is determined to be which 
of the following:  

10.81% 0.31 

13. The Philippine Electrical Code 
(PEC) is intended for _______ 
applications by government 
bodies exercising legal 
jurisdiction over electrical 
installation 

35.14% 0.48 

14. An overcurrent device shall 
be connected at the point where 
the conductors to be protected 
______. 

27.03% 0.45 

15. A fuse or an overcurrent trip 
unit of a circuit breaker shall be 
connected in __________ with each 
_______________ conductor. 

5.41% 0.23 

16.  Circuit breakers shall open 
all ____________ conductors of the 
circuit both manually and 
____________. 

18.92% 0.40 

17.  Overcurrent protection shall 
be provided in each _____________ 
circuit conductor and shall be 
located at the point where the 
conductors receive their 
_________. 

16.22% 0.37 

18. Each occupant shall have 
_______________ to all overcurrent 8.11% 0.28 

devices protecting the 
conductors supplying that 
occupancy. 
19.  Enclosures for overcurrent 
devices shall be mounted in a 
____________ position unless that 
is shown to be impracticable/ 

29.73% 0.46 

20.  Aside from the name or 
trademark of the manufacturer, 
fuses shall be plainly marked, 
either by printing on the fuse 
barrel or by a label attached to 
the barrel showing the following 
except 

13.51% 0.35 

 The data shows that majority or 68% of pre-
test written result in installing electrical protective 
device for distribution, power, lighting, auxiliary, 
lighting protection and grounding system; Element 2. 
Install electrical protective device is very poor. The 
over-all rating is very poor (mean=1.92). The 
standard deviation of 1.09 indicated that the 
participant’ pre-test written result in install electrical 
protective device for distribution, power, lighting, 
auxiliary, lighting protection and grounding system; 
Element 2. Install electrical protective device varied a 
lot from each other. 

This clearly indicates that the students have 
no/less prior knowledge, skills and attitude of the 
mentioned element of the competency. 

Table 3. Distribution of Statistics Frequency, 
Percentage Distribution, Mean and Standard Deviation 

of Participants’ PRE-TEST WRITTEN in INSTALL 
ELECTRICAL PROTECTIVE DEVICES FOR DISTRIBUTION, 

POWER, LIGHTING, AUXILIARY, LIGHTNING 
PROTECTION AND GROUNDING SYSTEMS: Element 3. 

Install lighting fixture and auxiliary outlet 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 0 0.00% 
Good 7-8 0 0.00% 

Average 5-6 6 16.22% 
Poor 3-4 17 45.95% 

Very Poor 0-2 14 37.84% 
Mean: 3.19 

SD: 1.47  
Indicators %age of 

correct 
responses 

SD 

21. How is light bulb brightness 
measured? 10.81% 0.31 
22. Fluorescent lamps 
______________________________ 54.05% 0.51 
23. Which is not an advantage of 
an incandescent lamp in 
comparison to fluorescent lamp? 

48.65% 0.51 

24. A complete lighting unit 
consisting of a light source such 27.03% 0.45 
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as a lamp or lamps, together with 
the parts designed to position 
the light source and connect it to 
the power supply. 
25. Which is not a feature of 
surface mounted luminaires? 24.32% 0.43 
26.  Recessed luminaires has 
many good features except one. 13.51% 0.35 
27. Luminaires (fixtures), 
lampholders, and lamps shall 
have no ___________ normally 
exposed to contact.  

24.32% 0.43 

28. When a luminaire (lighting 
fixture) is connected to the 
branch-circuit wires, the outlet is 
called a ___________________. 

32.43% 0.47 

29. Incandescent lamp luminaires 
(fixtures) shall be marked to 
indicate the maximum allowable 
______________ of lamps. 

43.24% 0.50 

30. All luminaires (fixtures) shall 
be marked with the following 
except one. 

40.54% 0.50 

 The data shows a majority or 84% of pre-test 
written result in installing electrical protective device 
for distribution, power, lighting, auxiliary, lighting 
protection and grounding system in Element 3: 
“Install lighting fixture and auxiliary outlet” was from 
very poor to poor. The over-all rating was poor 
(mean=3.19). The standard deviation of 1.47 
indicated that the participants’ pre-test written result 
in the topic, install electrical protective device for 
distribution, power, lighting, auxiliary, lighting 
protection and grounding system in Element 3; 
“Install lighting fixture and auxiliary outlet” varied a 
lot from each other. 

This clearly indicates that the students have 
no/less prior knowledge, skills and attitude of the 
mentioned element of the competency. 

 
Table 4. Distribution of Statistics Frequency, 

Percentage Distribution, Mean and Standard Deviation 
of Participants’ PRE-TEST WRITTEN in INSTALL 

ELECTRICAL PROTECTIVE DEVICES FOR DISTRIBUTION, 
POWER, LIGHTING, AUXILIARY, LIGHTNING 

PROTECTION AND GROUNDING 
SYSTEMS: Element 4. Notify completion of work 

Description Range Frequency Percentage 
Distribution 

Very Good 5 0 0.00% 
Good 4 1 2.70% 

Average 3 7 18.92% 
Poor 2 11 29.73% 

Very Poor 0-1 18 48.65% 
Mean: 1.62 

SD: 1.04  

Indicators %age of 
correct 
responses 

SD 
 

31. An electrician has been 
assigned to a certain job and 
has been told that it is 
essential that it be finished by 
a certain time. After working 
diligently for some time he 
realizes that he cannot finish 
the job on time. He should 

21.62% 0.42 

32. Before you can detect 
developing problem, you 
must 

10.81% 0.31 

33. Why is housekeeping 
important in the workplace? 70.27% 0.46 
34. How would you know that 
a lighting circuit you are 
measuring using an 
ohmmeter is a parallel circuit? 

21.62% 0.42 

35. Preventive maintenance is 
perform in order to _______. 37.84% 0.49 

The data shows that majority or 79% of pre-
test written result in installing electrical protective 
device for distribution, power, lighting, auxiliary, 
lighting protection and grounding system; Element 4, 
“Notify completion of work” s from very poor to 
poor. The over-all rating was poor (mean=1.62). The 
standard deviation of 1.04 indicated that the 
participants’ pre-test written in install electrical 
protective device for distribution, power, lighting, 
auxiliary, lighting protection and grounding system, 
element 4, “Notify completion of work” varied a lot 
from each other. 

This clearly indicates that the students have 
no/less prior knowledge, skills and attitude of the 
mentioned element of the competency. 

Table 5. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants’ PRE-TEST WRITTEN in INSTALL WIRING 
DEVICES OF FLOOR AND WALL MOUNTED OUTLETS, 

LIGHTING FIXTURE/SWITCHES AND AUXILIARY 
OUTLETS 

Element 1. Select wiring devices 

Description Range Freque
ncy 

Percentage 
Distribution 

Very Good 9-10 1 2.70% 
Good 7-8 8 21.62% 

Average 5-6 16 43.24% 
Poor 3-4 10 27.03% 

Very Poor 0-2 2 5.41% 
Mean 5.30 

SD 1.70  

Indicators %age of 
correct 
responses 

SD 
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1.  A unit of an electrical system 
that is intended to carry or 
control but not utilize electric 
energy is called a device. Which 
is not an example of a device? 

67.57% 0.47 

2. A device that de-energizes a 
circuit or a portion of a circuit 
within an established time frame 
when a current to ground 
exceeds the values determined 
for a Class A device is which of 
the following:  

43.24% 0.50 

3. Which of the following is true 
about Ground Fault Circuit 
Interrupter (GFCI) outlets? 

62.16% 0.49 

4.  Which of the following is not 
an application of floor outlet? 75.68% 0.43 
5.   Which type of outlet that is 
commonly used for ranges or 
clothes dryer? 

78.38% 0.42 

6. The basic types of automatic 
alarm-initiating devices include 75.68% 0.43 
7. A loud and distinctive audible 
output device which is often 
used in high-noise 
environments, such as 
manufacturing plants. 

32.43% 0.47 

8. A detector than can detect the 
incipient stage of fire. 10.81% 0.31 
9. It is a portable security alarm 
system which receive signal 
through movement. 

54.05% 0.51 

10. It is the type of sensor device 
which use light beam which is 
either broken or reflected 

29.73% 0.46 

The data shows a majority or 70% of pre-test 
written result in install wiring devices of floor and 
wall mounted outlets, lighting fixtures/switches and 
auxiliary outlets in Element 1, “Select wiring devices” 
was from poor to average. The over-all rating was 
average (mean=5.30). The standard deviation of 1.70 
indicated that the participants’ pre-test written result 
in install wiring devices of floor and wall mounted 
outlets, lighting fixtures/switches and auxiliary 
outlets in Element 1, “Select wiring devices” varied a 
lot from each other. 

This clearly indicates that the students have 
some/less prior knowledge, skills and attitude of the 
mentioned element of the competency. 

Table 6. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants PRE-TEST WRITTEN in INSTALL WIRING 

DEVICES OF FLOOR AND WALL MOUNTED OUTLETS, 
LIGHTING FIXTURE/SWITCHES AND AUXILIARY 

OUTLETS: Element 2. Install Wiring Devices 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 1 2.70% 
Good 7-8 0 0.00% 

Average 5-6 2 5.41% 
Poor 3-4 11 29.73% 

Very Poor 0-2 23 62.16% 
Mean: 2.38 

SD: 1.82  
Indicators %age of 

correct 
responses 

SD 

11. What is the maximum spacing 
allowed for convenience outlets in 
a continuous wall? 

2.70% 0.16 

12. What is the minimum height 
of the convenience outlet from a 
finished floor? 

62.16% 0.49 

13. Appliance receptacle outlets 
installed in a dwelling unit for 
specific appliances, such as 
laundry equipment, shall be 
installed within ___________ of the 
intended location of the 
appliance. 

40.54% 0.50 

14. Receptacles shall be installed 
so that no point measured 
____________ along the floor line in 
any wall space is more than 
__________ mm from a receptacle 
outlet 

40.54% 0.50 

15. In dwelling units, hallways of 
3000 mm or more in length shall 
have at least __________receptacle 
outlet. 

10.81% 0.31 

16. A single receptacle installed on 
an individual branch circuit shall 
have a/an _____________ not less 
than that of the branch circuit. 

10.81% 0.31 

17. Receptacle outlets in _______ 
shall not be counted as part of the 
required number of receptacle 
outlets unless located within 
_______ mm of the wall. 

18.92% 0.40 

18. What is the requirement if 
receptacles are installed behind 
the bed, and the receptacle shall 
be located to prevent the bed 
from contacting any attachment 
plug that may be installed? 

29.73% 0.46 

19. Fire alarm circuits shall be 
identified at terminal and junction 
locations in a manner that will 
prevent unintentional 
________________ with the signaling 
circuit during testing and 
servicing. 

16.22% 0.37 

20.  Fire alarm circuits and 
equipment shall be ___________ 5.41% 0.23 

The data shows that majority or 62% of pre-
test written result in installing wiring devices of floor 
and wall mounted outlets, lighting fixtures/switches 
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and auxiliary outlets in Element 2, “Install wiring 
devices” was very poor. The over-all rating was very 
poor (mean=2.38). The standard deviation of 1.82 
indicated that the participants’ pre-test written result 
in install wiring devices of floor and wall mounted 
outlets, lighting fixtures/switches and auxiliary outlet 
in Element 2, “Install wiring devices” varied a lot from 
each other. 

This clearly indicates that the students have 
no prior knowledge, skills and attitude of the 
mentioned element of the competency. 

Table 7. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants PRE-TEST WRITTEN in INSTALL WIRING 

DEVICES OF FLOOR AND WALL MOUNTED OUTLETS, 
LIGHTING FIXTURE/ SWITCHES AND AUXILIARY 

OUTLETS: Element 3. Install lighting fixture/switches 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 1 2.70% 
Good 7-8 0 0.00% 

Average 5-6 8 21.62% 
Poor 3-4 20 54.05% 

Very Poor 0-2 8 21.62% 
 Mean: 3.59 

SD: 1.71 
 
  

Indicators %age of 
correct 
responses 

SD 
 

21. A lighting fixture is to be 
controlled independently from 
two different locations. The type 
of switch required in each of the 
two locations is _________. 

35.14% 0.48 

22. What type of switch is used 
to control one lamp in two 
locations? 

29.73% 0.46 

23. What is the purpose of a 
switch in an electrical circuit? 83.78% 0.37 
24. How does a switch turn a 
bulb off? 51.35% 0.51 
25. What is common between 
three-way and four-way 
switching circuits 

29.73% 0.46 

26.General-use dimmer switches 
shall be used only to control 
permanently installed 
_______________luminaires 
(lighting fixtures) unless listed 
for the control of other loads 
and installed accordingly. 

29.73% 0.46 

27. Three-way and four-way 
switches shall be wired so that 
all switching is done only in the 
______________________ circuit 

24.32% 0.43 

conductor. 
28. Switches or circuit breakers 
shall not disconnect 
the__________ conductor of a 
circuit. 

37.84% 0.49 

29. A switch or circuit breaker in 
a wet location or outside of a 
building shall be enclosed in a 
weatherproof enclosure or 
cabinet. 

21.62% 0.42 

30. All switches and circuit 
breakers used as switches shall 
be located so that they may be 
operated from a 
____________________ place. 

16.22% 0.37 

The data shows a majority or 54% of pre-test 
written result in install wiring devices of floor and 
wall mounted outlets, lighting fixtures/switches and 
auxiliary outlets under Element 3, “Install lighting 
fixture/switches” was poor. The over-all rating was 
poor (mean=3.59). The standard deviation of 1.71 
indicated that the participants’ pre-test written in 
install wiring devices of floor and wall mounted 
outlets, lighting fixtures/switches and auxiliary 
outlets in Element 3, “Install lighting fixture/switches” 
varied a lot from each other. 

This clearly indicates that the students have 
no or less prior knowledge, skills and attitude of the 
mentioned element of the competency. Although, 
83% has identified the purpose of a switch, it is in 
this consideration that the switch is a common 
electrical device at home that is used to turn “ON” 
and “OFF” an electrical lamp. 

Table 8. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants’ PRE-TEST WRITTEN in INSTALL WIRING 
DEVICES OF FLOOR AND WALL MOUNTED OUTLETS, 

LIGHTING FIXTURE/SWITCHES AND AUXILIARY 
OUTLETS:  Element 4. Notify completion of work 

Description Range Frequency Percentage 
Distribution 

Very Good 5 1 2.70% 
Good 4 0 0.00% 

Average 3 4 10.81% 
Poor 2 11 29.73% 

Very Poor 0-1 21 56.76% 
Mean: 1.41 

SD: 1.12  
Indicators %age of 

correct 
responses 

SD 

31. Corrective maintenance is 
perform in order to ______ 18.92% 0.40 
32. What should be the setting of 
the VOM when measuring an 
unknown voltage? 

27.03% 0.45 
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33. Why is it important to notify 
the supervisor after the work is 
done? 

43.24% 0.50 

34. Whose responsibility is 
housekeeping? 27.03% 0.45 
35. Which is not a housekeeping 
practices? 24.32% 0.43 

The data shows that majority or 57% of pre-
test written result in install wiring devices of floor 
and wall mounted outlets, lighting fixtures/switches 
and auxiliary outlets in Element 4, “Notify completion 
of work” was very poor. The over-all rating was very 
poor (mean=1.41). The standard deviation of 1.12 
indicated that the participants’ pre-test written result 
in install wiring devices of floor and wall mounted 
outlets, lighting fixtures/switches and auxiliary 
outlets in Element 4, “Notify completion of work” 
varied a lot from each other. 

This clearly indicates that the students have 
no prior knowledge, skills and attitude of the 
mentioned element of the competency. 

 

Table 9. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants PRE-SELF PRACTICAL EVALUATION IN 

INSTALL ELECTRICAL PROTECTIVE DEVICES FOR 
DISTRIBUTION, POWER, LIGHTING, AUXILIARY, 

LIGHTNING PROTECTION AND GROUNDING SYSTEMS 

Indicator %age of 
participants 
that can… 

SD 
Element 1. Plan and Prepare 
Work 
Read and familiarize types of 
protective devices and its 
applications 

21.62% 0.42 

Read and familiarize 
identification of standard 
drawing based on standard 
(ANSI or IEC) 

2.70% 0.16 

Read and familiarize protective 
devices specifications and 
ratings 

8.11% 0.28 

Interpret plans & detail drawing 18.92% 0.40 
Describe proper handling of 
materials, tools and equipment  43.24% 0.50 
Check and quantify item as 
needed in the job requirement 27.03% 0.45 
Apply active and non-active test 
to ensure its functionality of the 
devices. 

16.22% 0.37 

Element 2. Install electrical 
protective devices 

  

Read and familiarize “Guidelines 
Governing Occupational Safety 
and Health in the Construction 
Industry” 

27.03% 0.45 

Read and familiarize types and 
usage of different electrical 27.03% 0.45 

protective devices 
Perform procedures for 
installation of electrical 
protective devices 

10.81% 0.31 

Perform selection of electrical 
protective devices as per job 
requirements 

5.41% 0.23 

Practice good housekeeping 89.19% 0.31 
Apply methods and techniques 
in various types of protective 
devices and lightning protection 
and grounding systems 

2.70% 0.16 

Terminate and mount devices. 8.11% 0.28 
Check and conform the 
installation based on job 
requirement  

5.41% 0.23 

Perform the installation 
economically. 16.22% 0.37 
Element 3. Install lighting 
fixture and auxiliary outlet 

  

Read and familiarize “Guidelines 
Governing Occupational Safety 
and Health in the Construction 
Industry” 

27.03% 0.45 

Read and familiarize types and 
usage of different lighting 
fixture and auxiliary outlet 

8.11% 0.28 

Perform procedures for 
installation of lighting fixture 
and auxiliary outlet 

5.41% 0.23 

Perform selection of lighting 
fixture and auxiliary outlet as 
per job requirements 

2.70% 0.16 

Practice good housekeeping 83.78% 0.37 
Interpret plans and details 24.32% 0.43 
Practice proper handling of 
materials, tools and equipment  51.35% 0.51 
Apply methods and techniques 
in various types of lighting 
fixture and auxiliary outlet 

2.70% 0.16 

Check and conform the 
installation based on job 
requirement  

8.11% 0.28 

Element 4. Notify completion 
of work 

  

Describe processes, operations 
systems in the maintenance of 
tools & materials and storage of 
tools 

16.22% 0.37 

Check and conform the 
installation based on job 
requirement  

2.70% 0.16 

Practice good housekeeping. 86.49% 0.35 
Perform commissioning 
activities 2.70% 0.16 

 The data shows that the participants had 
higher percentage in practice good housekeeping 
with the following percentage at 89.19%, 86.49% and 
83.48%, followed by practice proper handling of 
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materials, tools and equipment at 51.35% and last 
was described proper handling of materials, tools 
and equipment at 43.24%. The data indicates that 
the student- participants has prior knowledge, skills 
and attitude in the following: practice good 
housekeeping, practice proper handling of materials, 
tools and equipment and describe proper handling 
of materials, tools and equipment. This also shows 
that the mentioned performance is highly related. 

The data also shows the lowest percentage 
of 2.70% under the performance criteria in read and 
familiarize identification of standard drawing based 
on standard (ANSI or IEC), apply methods and 
techniques in various types of protective devices and 
lightning protection and grounding systems, perform 
selection of lighting fixture and auxiliary outlet as per 
job requirements, apply methods and techniques in 
various types of lighting fixture and auxiliary outlet, 
check and conform the installation based on job 
requirement, and perform commissioning activities. 
This means that the students has less knowledge, 
skills and attitude when it comes to the mentioned 
performance criteria. 

Table 10. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants’ PRE-SELF PRACTICAL EVALUATION 
INSTALL WIRING DEVICES OF FLOOR AND WALL 

MOUNTED OUTLETS, LIGHTING FIXTURE/SWITCHES 
AND AUXILIARY OUTLETS 

Indicator %age of 
participants 
that can… 

SD 
Element 1. Select wiring 
devices 
Determine materials  
specification 16.22% 0.37 
Identify types and usage of 
electrical wiring devices and 
consumable items 

8.11% 0.28 

Interpret electrical drawing and 
wiring diagram. 18.92% 0.40 
Describe function of every 
devices used in the line/job 
requirements 

8.11% 0.28 

Check and quantify the item 
needed in the job requirement. 8.11% 0.28 
Check the required rating based 
on its specification in 
accordance with standard. 

5.41% 0.23 

Element 2. Install wiring 
devices 

  

Read and familiarize setting of 
lay-out and dimension of 
electrical drawing or wiring 
diagram. 

18.92% 0.40 

Read and familiarize materials 
specification as per job 
requirements. 

2.70% 0.16 

Read and familiarize proper 
installation of wiring devices. 8.11% 0.28 
Read and familiarize good 
housekeeping. 78.38% 0.42 
Apply methods and techniques 
in installation of various type of 
wiring devices 

2.70% 0.16 

Practice proper handling of 
materials, tools  and equipment  59.46% 0.50 
Perform the installation 
economically. 2.70% 0.16 
Element 3. Install lighting 
fixtures/switches 

  

Read and familiarize “Guidelines 
Governing Occupational Safety 
and Health in the Construction 
Industry  

5.41% 0.23 

Read and familiarize types and 
usage of different lighting 
fixtures/switches 

2.70% 0.16 

Perform procedures for 
installation of lighting 
fixture/switches 

2.70% 0.16 

Perform selection of lighting 
fixtures/ switches as per job 
requirements 

91.89% 0.28 

Practice good housekeeping 5.41% 0.23 
Interpret plans  and details 48.65% 0.51 
Practice proper handling of 
materials, tools and equipment  2.70% 0.16 
Apply methods and techniques 
in various types of lighting 
fixtures/ switches 

2.70% 0.16 

Check and conform the  
installation based on job 
requirement  

13.51% 0.35 

Element 4. Notify completion 
of work. 

  

Describe Processes, Operations 
Systems in the Maintenance of 
tools & materials and Storage 
of tools 

2.70% 0.16 

Check and conform the 
installation based on job 
requirement  

2.70% 0.16 

Practice good housekeeping. 94.59% 0.23 
Perform commissioning 
activities 10.81% 0.31 

The data shows that the students had higher 
percentage in practice good housekeeping (94.59%), 
perform selection of lighting fixtures/ switches as per 
job requirements (91.89%), read and familiarize good 
housekeeping (78.38%), practice proper handling of 
materials, tools and equipment (59.46%), and 
interpret plans and details (48.65%). This explains 
that they have prior knowledge, skills and attitude of 
the mentioned performance criteria. 
 The data also revealed that the students 
have no or less prior knowledge, skills and attitude in 
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read and familiarize materials specification as per job 
requirements, read and familiarize types and usage 
of different lighting fixtures/switches, perform 
procedures for installation of lighting 
fixture/switches, practice proper handling of 
materials, tools and equipment, apply methods and 
techniques in various types of lighting fixtures/ 
switches, and describe processes, operations systems 
in the maintenance of tools & materials and storage 
of tools. The percentage of the above performance 
criteria was at 2.70 %. 
 
Problem 4. What is the participants’ post-test 
score of EIM training module in terms of written 
and practical? 

 

Table 11. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of Participants’ POSTTEST WRITTEN in INSTALL 
ELECTRICAL PROTECTIVE DEVICES FOR DISTRIBUTION, 

POWER, LIGHTING, AUXILIARY, LIGHTNING 
PROTECTION AND GROUNDING SYSTEMS; Element 1. 

Plan and prepare for work 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 4 10.81% 
Good 7-8 23 62.16% 

Average 5-6 9 24.32% 
Poor 3-4 1 2.70% 

Very Poor 0-2 0 0.00% 
Mean: 7.24 

SD: 1.38  
Indicators %age of 

correct 
response
s 

SD 

1.  Which is not a characteristics 
of an overload current? 54.05% 0.51 
2. When the circuit is always 
tripping, most likely  94.59% 0.23 
3.  Branch circuits are classified 
according to the maximum  
 

72.97% 0.45 

4. A device that de-energizes a 
circuit or a portion of a circuit 
within an established time frame 
when a current to ground 
exceeds the values determined 
for a Class A device is which of 
the following:  

86.49% 0.35 

5. Circuit Breaker can do which of 
the following operation? 89.19% 0.31 
6. In the Circuit Breaker, which of 
the following component 
determines when the contacts 
will open automatically? 

67.57% 0.47 

7. The circuit breaker acts as a 83.78% 0.37 

____________aside from its being 
an overcurrent protective 
devices. 
8. The circuit breaker is placed in 
a power system  43.24% 0.50 
9.  A ________ is a condition in 
which current unintentionally 
flows to ground. 

89.19% 0.31 

10. Fuse rating as protective 
device includes the following 
except one 

43.24% 0.50 

The data shows that majority or 62% of post-
test written result in install electrical protective 
device for distribution, power, lighting, auxiliary, 
lighting protection and grounding system in element 
1, “Plan and prepare for work” is good. The over-all 
rating is good (mean=7.24). The standard deviation 
of 1.28 indicates that the participants post-test 
written result in install electrical protective device for 
distribution, power, lighting, auxiliary, lighting 
protection and grounding system, element 1, “Plan 
and prepare for work” varies a lot from each other. 

It is evident that there has been an 
improvement in their scores from pretest to post 
test. This can be traced on the different exercises that 
students performed with the expanded training 
module. They experienced the different devices and 
the functions. They were able to understand and 
comprehend the topics/lessons and the concepts 
pertinent to the competency. The students learn as 
they do. 

Table 12. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants’ POST-TEST WRITTEN in INSTALL 
ELECTRICAL PROTECTIVE DEVICES FOR DISTRIBUTION, 

POWER, LIGHTING, AUXILIARY, LIGHTNING 
PROTECTION AND GROUNDING SYSTEMS; Element 2. 

Install electrical protective device 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 0 0.00% 
Good 7-8 4 10.81% 

Average 5-6 18 48.65% 
Poor 3-4 10 27.03% 

Very Poor 0-2 5 13.51% 
Mean: 4.43 

SD: 1.82  
Indicators %age of 

correct 
responses 

SD 
 

11. The voltage rating of a fuse 
can be ________ than the circuit 
voltage, but never ________. 

45.95% 0.51 

12. A switching device utilized to 
isolate a circuit or equipment 
from an established power 

10.81% 0.31 
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source is determined to be 
which of the following:  
13. The Philippine Electrical Code 
(PEC) is intended for _______ 
applications by government 
bodies exercising legal 
jurisdiction over electrical 
installation 

64.86% 0.48 

14. An overcurrent device shall 
be connected at the point where 
the conductors to be protected 
______. 

54.05% 0.51 

15. A fuse or an overcurrent trip 
unit of a circuit breaker shall be 
connected in __________ with 
each _______________ conductor. 

59.46% 0.50 

16.  Circuit breakers shall open 
all ____________ conductors of the 
circuit both manually and 
____________. 

56.76% 0.50 

17.  Overcurrent protection shall 
be provided in each _____________ 
circuit conductor and shall be 
located at the point where the 
conductors receive their 
_________. 

37.84% 0.49 

18. Each occupant shall have 
_______________ to all overcurrent 
devices protecting the 
conductors supplying that 
occupancy. 

51.35% 0.51 

19.  Enclosures for overcurrent 
devices shall be mounted in a 
____________ position unless that 
is shown to be impracticable/ 

21.62% 0.42 

20.  Aside from the name or 
trademark of the manufacturer, 
fuses shall be plainly marked, 
either by printing on the fuse 
barrel or by a label attached to 
the barrel showing the following 
except 

40.54% 0.50 

The data shows a majority or 59% of post-
test written result in install electrical protective 
device for distribution, power, lighting, auxiliary, 
lighting protection and grounding system in element 
2, “Install electrical protective device” was from 
average to good. The over-all rating was poor 
(mean=4.43). The standard deviation of 1.82 
indicated that the participants’ pre-test written result 
in install electrical protective device for distribution, 
power, lighting, auxiliary, lighting protection and 
grounding system under element 2, “Install electrical 
protective device” varied a lot from each other.  

The data is very evident that there has been 
a little improvement in the students’ scores from 
pretest to post test. This can be traced on the 
different exercise that students performed with the 
use of the mock-up trainer module. The students 

were able to experience simulation and actual 
applications of the different devices and its functions. 
They were able to understand, comprehend and 
appreciate the topics/lessons and the concepts 
pertinent to the competency. The students learn as 
they do. 

Table 13. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants POST-TEST WRITTEN in INSTALL 
ELECTRICAL PROTECTIVE DEVICES FOR DISTRIBUTION, 

POWER, LIGHTING, AUXILIARY, LIGHTNING 
PROTECTION AND GROUNDING SYSTEMS; Element 3. 

Install lighting fixture and auxiliary outlet 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 16 43.24% 
Good 7-8 16 43.24% 

Average 5-6 3 8.11% 
Poor 3-4 1 2.70% 

Very Poor 0-2 1 2.70% 
Mean:7.95 
SD: 1.84  

Indicators %age of 
correct 
responses 

SD 
 

21. How is light bulb 
brightness measured? 43.24% 0.50 
22. Fluorescent lamps 
_________________________ 83.78% 0.37 
23. Which is not an advantage 
of an incandescent lamp in 
comparison to fluorescent 
lamp? 

59.46% 0.50 

24. A complete lighting unit 
consisting of a light source 
such as a lamp or lamps, 
together with the parts 
designed to position the light 
source and connect it to the 
power supply. 

91.89% 0.28 

25. Which is not a feature of 
surface mounted luminaires? 81.08% 0.40 
26.  Recessed luminaires has 
many good features except 
one. 

75.68% 0.43 

27. Luminaires (fixtures), 
lampholders, and lamps shall 
have no ___________ normally 
exposed to contact.  

86.49% 0.35 

28. When a luminaire (lighting 
fixture) is connected to the 
branch-circuit wires, the outlet 
is called a ___________________. 

94.59% 0.23 

29. Incandescent lamp 
luminaires (fixtures) shall be 
marked to indicate the 
maximum allowable 

94.59% 0.23 
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______________ of lamps. 
30. All luminaires (fixtures) 
shall be marked with the 
following except one. 

83.78% 0.37 

The data shows that a majority or 86% of 
post-test written result in install electrical protective 
device for distribution, power, lighting, auxiliary, 
lighting protection and grounding system under 
element 3, “Install lighting fixture and auxiliary 
outlet” is from good to very good. The over-all rating 
is good (mean=7.85). The standard deviation of 1.84 
indicates that the participants post-test written result 
in install electrical protective device for distribution, 
power, lighting, auxiliary, lighting protection and 
grounding system under element 3, “Install lighting 
fixture and auxiliary outlet” varies a lot from each 
other. 

The data is very evident that there has been 
an improvement in their scores from pretest to post 
test. This can be traced on the different exercise that 
students performed with the mock up trainer 
module. They experienced the actual simulation and 
application of the different devices and its functions. 
The students were able to understand, comprehend 
and appreciate the topics/lessons and the concepts 
pertinent to the competency. They learn as they do. 

Table 14. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants POST-TEST WRITTEN in INSTALL 
ELECTRICAL PROTECTIVE DEVICES FOR DISTRIBUTION, 

POWER, LIGHTING, AUXILIARY, LIGHTNING 
PROTECTION AND GROUNDING SYSTEMS; Element 4. 

Notify completion of work 

Description Range Frequency Percentage 
Distribution 

Very Good 5 0 0.00% 
Good 4 5 13.51% 

Average 3 13 35.14% 
Poor 2 10 27.03% 

Very Poor 0-1 9 24.32% 
Mean: 2.35 

SD: 1.06  
Indicators %age of 

correct 
responses 

SD 

31. An electrician has been 
assigned to a certain job and has 
been told that it is essential that it 
be finished by a certain time. After 
working diligently for some time he 
realizes that he cannot finish the 
job on time. He should 

35.14% 0.48 

32. Before you can detect 
developing problem, you must 13.51% 0.35 
33. Why is housekeeping important 
in the workplace? 64.86% 0.48 

34. How would you know that a 
lighting circuit you are measuring 
using an ohmmeter is a parallel 
circuit? 

62.16% 0.49 

35. Preventive maintenance is 
perform in order to _______. 59.46% 0.50 

The data shows that majority or 62% of post-
test written in install electrical protective device for 
distribution, power, lighting, auxiliary, lighting 
protection and grounding system, element 4. Notify 
completion of work was from poor to average. The 
over-all rating was poor (mean=2.35). The standard 
deviation of 1.06 indicated that the participants’ 
post-test written result in install electrical protective 
device for distribution, power, lighting, auxiliary, 
lighting protection and grounding system under 
element 4, “Notify completion of work” varied a lot 
from each other. 

The data is very evident that there has been 
an improvement in their scores from pretest to post 
test. This can be traced on the different exercise that 
students performed with the mock up trainer 
module. They experienced the actual simulation and 
application of the different devices and its functions. 
The students were able to understand, comprehend 
and appreciate the topics/lessons and the concepts 
pertinent to the competency. They learn as they do. 

Table 15. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants’ POST-TEST WRITTEN in INSTALL 
WIRING DEVICES OF FLOOR AND WALL MOUNTED 

OUTLETS, LIGHTING FIXTURE/SWITCHES AND 
AUXILIARY OUTLETS; Element 1. Select wiring devices 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 4 10.81% 
Good 7-8 26 70.27% 

Average 5-6 7 18.92% 
Poor 3-4 0 0.00% 

Very Poor 0-2 0 0.00% 
Mean: 7.38 

SD: 1.04  
Indicators %age of 

correct 
responses 

SD 
 

1.  A unit of an electrical system 
that is intended to carry or 
control but not utilize electric 
energy is called a device. Which 
is not an example of a device? 

94.59% 0.23 

2. A device that de-energizes a 
circuit or a portion of a circuit 
within an established time 
frame when a current to ground 
exceeds the values determined 
for a Class A device is which of 

86.49% 0.35 
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the following:  
3. Which of the following is true 
about Ground Fault Circuit 
Interrupter (GFCI) outlets? 

86.49% 0.35 

4.  Which of the following is not 
an application of floor outlet? 91.89% 0.28 
5.   Which type of outlet that is 
commonly used for ranges or 
clothes dryer? 

62.16% 0.49 

6. The basic types of automatic 
alarm-initiating devices include 89.19% 0.31 
7. A loud and distinctive audible 
output device which is often 
used in high-noise 
environments, such as 
manufacturing plants. 

67.57% 0.47 

8. A detector than can detect 
the incipient stage of fire. 8.11% 0.28 
9. It is a portable security alarm 
system which receive signal 
through movement. 

94.59% 0.23 

10. It is the type of sensor 
device which use light beam 
which is either broken or 
reflected 

56.76% 0.50 

The data shows a majority or 70% of post-
test written result in install wiring devices of floor 
and wall mounted outlets, lighting fixtures/switches 
and auxiliary outlets in element 1, “Select wiring 
devices” was Good. The over-all rating was good 
(mean=7.38). The standard deviation of 1.04 
indicated that the participants’ post-test written in 
install wiring devices of floor and wall mounted 
outlets, lighting fixtures/switches and auxiliary 
outlets under Element 1, “Select wiring devices” 
varied a lot from each other. 

The data is very evident that there has been 
an improvement in their scores from pretest to post 
test. This can be traced on the different exercise that 
students performed with the mock up trainer 
module. They experienced the actual simulation and 
application of the different devices and its functions. 
The students were able to understand, comprehend 
and appreciate the topics/lessons and the concepts 
pertinent to the competency. They learn as they do. 

Table 16. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants’ POST-TEST WRITTEN in INSTALL 
WIRING DEVICES OF FLOOR AND WALL MOUNTED 

OUTLETS, LIGHTING FIXTURE/SWITCHES AND 
AUXILIARY OUTLETS; Element 2. Install Wiring Devices 

Description Range Frequency Percentage 
Distribution 

Very Good 9-10 24 64.86% 
Good 7-8 10 27.03% 

Average 5-6 3 8.11% 
Poor 3-4 0 0.00% 

Very Poor 0-2 0 0.00% 
Mean: 8.65 

SD: 1.36 
Indicators %age of 

correct 
responses 

SD 
 

11. What is the maximum 
spacing allowed for convenience 
outlets in a continuous wall? 

86.49% 0.35 

12. What is the minimum height 
of the convenience outlet from a 
finished floor? 

94.59% 0.23 

13. Appliance receptacle outlets 
installed in a dwelling unit for 
specific appliances, such as 
laundry equipment, shall be 
installed within ___________ of the 
intended location of the 
appliance. 

91.89% 0.28 

14. Receptacles shall be installed 
so that no point measured 
____________ along the floor line in 
any wall space is more than 
__________ mm from a receptacle 
outlet 

94.59% 0.23 

15. In dwelling units, hallways of 
3000 mm or more in length shall 
have at least __________receptacle 
outlet. 

94.59% 0.23 

16. A single receptacle installed 
on an individual branch circuit 
shall have a/an _____________ not 
less than that of the branch 
circuit. 

81.08% 0.40 

17. Receptacle outlets in _______ 
shall not be counted as part of 
the required number of 
receptacle outlets unless located 
within _______ mm of the wall. 

59.46% 0.50 

18. What is the requirement if 
receptacles are installed behind 
the bed, and the receptacle shall 
be located to prevent the bed 
from contacting any attachment 
plug that may be installed? 

100.00% 0.00 

19. Fire alarm circuits shall be 
identified at terminal and 
junction locations in a manner 
that will prevent unintentional 
________________ with the signaling 
circuit during testing and 
servicing. 

86.49% 0.35 

20.  Fire alarm circuits and 
equipment shall be ___________ 75.68% 0.43 

The data shows that majority or 65% of post-
test written in install wiring devices of floor and wall 
mounted outlets, lighting fixtures/switches and 
auxiliary outlets in Element 2, “Install wiring devices” 
was very good. The over-all rating was good 
(mean=8.65). The standard deviation of 1.36 
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indicated that the participants post-test written result 
in install wiring devices of floor and wall mounted 
outlets, lighting fixtures/switches and auxiliary 
outlets under Element 2, “Install wiring devices” 
varied a lot from each other. 

The data is very evident that there has been 
an improvement in their scores from pretest to post 
test. This can be traced on the different exercise that 
students are performed with the mock up trainer 
module. They experienced the different devices and 
the functions. They were able to understand and 
comprehend the topics/lessons and the concepts 
pertinent to the competency. They learn as they do. 

Table 17. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants’ POST-TEST WRITTEN in INSTALL 
WIRING DEVICES OF FLOOR AND WALL MOUNTED 

OUTLETS, LIGHTING FIXTURE/SWITCHES AND 
AUXILIARY OUTLETS; Element 3. Install lighting 

fixture/switches 

Descriptio
n 

Range Frequency Percentage 
Distribution 

Very Good 9-10 4 10.81% 
Good 7-8 15 40.54% 

Average 5-6 16 43.24% 
Poor 3-4 2 5.41% 

Very Poor 0-2 0 0.00% 
Mean: 6.76 

SD: 1.38  
Indicators %age of 

correct 
responses 

SD 
 

21. A lighting fixture is to be 
controlled independently from 
two different locations. The type 
of switch required in each of the 
two locations is __________. 

40.54% 0.50 

22. What type of switch is used 
to control one lamp in two 
locations? 

81.08% 0.40 

23. What is the purpose of a 
switch in an electrical circuit? 94.59% 0.23 
24. How does a switch turn a 
bulb off? 97.30% 0.16 
25. What is common between 
three-way and four-way 
switching circuits 

100.00% 0.00 

26.General-use dimmer switches 
shall be used only to control 
permanently installed 
_______________luminaires 
(lighting fixtures) unless listed 
for the control of other loads 
and installed accordingly. 

59.46% 0.50 

27. Three-way and four-way 
switches shall be wired so that 
all switching is done only in the 

45.95% 0.51 

______________________ circuit 
conductor. 
28. Switches or circuit breakers 
shall not disconnect 
the__________ conductor of a 
circuit. 

29.73% 0.46 

29. A switch or circuit breaker in 
a wet location or outside of a 
building shall be enclosed in a 
weatherproof enclosure or 
cabinet. 

70.27% 0.46 

30. All switches and circuit 
breakers used as switches shall 
be located so that they may be 
operated from a 
____________________ place. 

56.76% 0.50 

 
The data shows a majority or 84% of post-

test written result in install wiring devices of floor 
and wall mounted outlets, lighting fixtures/switches 
and auxiliary outlets in Element 3, “Install lighting 
fixture/switches” was from average to good. The 
over-all rating was average (mean=6.76). The 
standard deviation of 1.38 indicated that the 
participants’ post-test written in install wiring devices 
of floor and wall mounted outlets, lighting 
fixtures/switches and auxiliary outlets under Element 
3, “Install lighting fixture/switches” varied a lot from 
each other. 

The data is very evident that there has been 
an improvement in their scores from pretest to post 
test. This can be traced on the different exercise that 
students performed with the mock up trainer 
module. They experienced the actual simulation and 
application of the different devices and its functions. 
The students were able to understand, comprehend 
and appreciate the topics/lessons and the concepts 
pertinent to the competency. They learn as they do. 

Table 18. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 

of participants’ POST-TEST WRITTEN in INSTALL 
WIRING DEVICES OF FLOOR AND WALL MOUNTED 

OUTLETS, LIGHTING FIXTURE/SWITCHES AND 
AUXILIARY OUTLETS; Element 4. Notify completion of 

work 

Description Range Frequency Percentage 
Distribution 

Very Good 5 4 10.81% 
Good 4 0 0.00% 

Average 3 5 13.51% 
Poor 2 8 21.62% 

Very Poor 0-1 20 54.05% 
Mean: 1.73 

SD: 1.48  
Indicators %age of 

correct 
SD 
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responses 
31. Corrective maintenance is 
perform in order to ______ 40.54% 0.50 
   
32. What should be the setting of 
the VOM when measuring an 
unknown voltage? 

24.32% 0.43 

33. Why is it important to notify 
the supervisor after the work is 
done? 

29.73% 0.46 

34. Whose responsibility is 
housekeeping? 37.84% 0.49 
35. Which is not a housekeeping 
practices? 40.54% 0.50 

The data shows that majority or 54% of post-
test written result in install wiring devices of floor 
and wall mounted outlets, lighting fixtures/switches 
and auxiliary outlets under Element 4, “Notify 
completion of work” was very poor. The over-all 
rating was average (mean=1.73). The standard 
deviation of 1.48 indicated that the participants’ 
post-test written in install wiring devices of floor and 
wall mounted outlets, lighting fixtures/switches and 
auxiliary outlets under Element 4, “Notify completion 
of work” varied a lot from each other.  

The data is very evident that there has been 
an improvement in their scores from pretest to post 
test. This can be traced on the different exercise that 
students performed with the mock up trainer 
module. They experienced the actual simulation and 
application of the different devices and its functions. 
The students were able to understand, comprehend 
and appreciate the topics/lessons and the concepts 
pertinent to the competency. They learn as they do. 

Table 19. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of the participants POST PRACTICAL EVALUATION by 

EXPERTS IN INSTALL ELECTRICAL PROTECTIVE DEVICES 
FOR DISTRIBUTION, POWER, LIGHTING, AUXILIARY, 

LIGHTNING PROTECTION AND GROUNDING SYSTEMS 

Indicators %age of 
participants 
that can… 

SD 

Element 1. Plan and Prepare 
Work 
Read and familiarize types of 
protective devices and its 
applications 

86.49% 0.35 

Read and familiarize 
identification of standard 
drawing based on standard 
(ANSI or IEC) 

83.78% 0.37 

Read and familiarize protective 
devices specifications and 
ratings 

86.49% 0.35 

Interpret plans & detail 
drawing 91.89% 0.28 
Describe proper handling of 89.19% 0.31 

materials, tools and equipment  
Check and quantify item as 
needed in the job requirement 86.49% 0.35 
Apply active and non-active 
test to ensure its functionality 
of the devices. 

89.19% 0.31 

Element 2. Install electrical 
protective devices   
Read and familiarize 
“Guidelines Governing 
Occupational Safety and Health 
in the Construction Industry” 

97.30% 0.16 

Read and familiarize types and 
usage of different electrical 
protective devices 

94.59% 0.23 

Perform procedures for 
installation of electrical 
protective devices 

94.59% 0.23 

Perform selection of electrical 
protective devices as per job 
requirements 

72.97% 0.45 

Practice good housekeeping 72.97% 0.45 
Apply methods and techniques 
in various types of protective 
devices and lightning 
protection and grounding 
systems 

89.19% 0.31 

Terminate and mount devices. 75.68% 0.43 
Check and conform the 
installation based on job 
requirement  

91.89% 0.28 

Perform the installation 
economically. 83.78% 0.37 
Element 3. Install lighting 
fixture and auxiliary outlet   
Read and familiarize 
“Guidelines Governing 
Occupational Safety and Health 
in the Construction Industry” 

97.30% 0.16 

Read and familiarize types and 
usage of different lighting 
fixture and auxiliary outlet 

91.89% 0.28 

Perform procedures for 
installation of lighting fixture 
and auxiliary outlet 

97.30% 0.16 

Perform selection of lighting 
fixture and auxiliary outlet as 
per job requirements 

83.78% 0.37 

Practice good housekeeping 91.89% 0.28 
Interpret plans and details 78.38% 0.42 
Practice proper handling of 
materials, tools and equipment  89.19% 0.31 
Apply methods and techniques 
in various types of lighting 
fixture and auxiliary outlet 

86.49% 0.35 

Check and conform the 
installation based on job 
requirement  

89.19% 0.31 

Element 4. Notify completion 
of work   
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Describe processes, operations 
systems in the maintenance of 
tools & materials and storage 
of tools 

97.30% 0.16 

Check and conform the 
installation based on job 
requirement  

89.19% 0.31 

Practice good housekeeping. 97.30% 0.16 
Perform commissioning 
activities 83.78% 0.37 

The data shows that the students had higher 
percentage (97.30 %) in read and familiarize 
“Guidelines Governing Occupational Safety and 
Health in the Construction Industry”, read and 
familiarize “Guidelines Governing Occupational 
Safety and Health in the Construction Industry”, 
perform procedures for installation of lighting fixture 
and auxiliary outlet, describe processes, operations 
systems in the maintenance of tools & materials and 
storage of tools, and practice good housekeeping. 
The result showed a big leap of improvement of the 
participant’s performance in their knowledge, skills 
and attitude. 
 In contrast, the table also shows that 
perform selection of electrical protective devices as 
per job requirements and practice good 
housekeeping has 72.97 %, terminate and mount 
devices, and interpret plans and details at 78.38, read 
and familiarize identification of standard drawing 
based on standard (ANSI or IEC), perform the 
installation economically, perform selection of 
lighting fixture and auxiliary outlet as per job 
requirements, and perform commissioning activities 
at 83.78%. 
 The percentage difference was not far, so 
therefore it is understood that there is really an 
improvement among the participants’ performance. 

Table 20. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants’ PRACTICAL EVALUATION by EXPERTS 

in INSTALL WIRING DEVICES OF FLOOR AND WALL 
MOUNTED OUTLETS, LIGHTING FIXTURE/SWITCHES 

AND AUXILIARY OUTLETS 

Indicators Percent
age of 
particip
ants 
that 
can… 

Stand
ard 

Deviat
ion 

 

Element 1. Select wiring devices. 

Determine materials  specification 100.00
% 0.00 

Identify types and usage of 
electrical wiring devices and 
consumable items 

86.49% 0.35 

Interpret electrical drawing and 
wiring diagram. 97.30% 0.16 

Describe function of every devices 
used in the line/job requirements 89.19% 0.31 
Check and quantify the item 
needed in the job requirement. 91.89% 0.28 
Check the required rating based on 
its specification in accordance with 
standard. 

83.78% 0.37 

Element 2. Install wiring devices.   
Read and familiarize setting of 
layout and dimension of electrical 
drawing or wiring diagram. 

97.30% 0.16 

Read and familiarize materials 
specification as per job 
requirements. 

83.78% 0.37 

Read and familiarize proper 
installation of wiring devices. 89.19% 0.31 
Read and familiarize good 
housekeeping. 91.89% 0.28 
Apply methods and techniques in 
installation of various type of wiring 
devices 

78.38% 0.42 

Practice proper handling of 
materials, tools  and equipment  94.59% 0.23 
Perform the installation 
economically. 75.68% 0.43 
Element 3. Install lighting 
fixtures/switches   
Read and familiarize “Guidelines 
Governing Occupational Safety and 
Health in the Construction Industry  

91.89% 0.28 

Read and familiarize types and 
usage of different lighting 
fixtures/switches 

100.00
% 0.00 

Perform procedures for installation 
of lighting fixture/switches 81.08% 0.40 
Perform selection of lighting 
fixtures/ switches as per job 
requirements 

97.30% 0.16 

Practice good housekeeping 86.49% 0.35 
Interpret plans  and details 94.59% 0.23 
Practice proper handling of 
materials, tools and equipment  72.97% 0.45 
Apply methods and techniques in 
various types of lighting fixtures/ 
switches 

83.78% 0.37 

Check and conform the  installation 
based on job requirement  81.08% 0.40 
Element 4. Notify completion of 
work 

  

Describe Processes, Operations 
Systems in the Maintenance of 
tools & materials and Storage of 
tools 

72.97% 0.45 

Check and conform the installation 
based on job requirement  97.30% 0.16 
Practice good housekeeping. 86.49% 0.35 
Perform commissioning activities 94.59% 0.23 

The data shows that the students had higher 
percentage in determine materials  specification 
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(100%), read and familiarize types and usage of 
different lighting fixtures/switches (100%), interpret 
electrical drawing and wiring diagram (97.30%), read 
and familiarize setting of layout and dimension of 
electrical drawing or wiring diagram (97.30%), 
perform selection of lighting fixtures/ switches as per 
job requirements (97.30%), and check and conform 
the installation based on job requirement (97.30%). 
This explains that participants’’ knowledge, skills and 
attitude were enhanced due to the series of activities 
and lessons. 
 The lowest percentage were apply methods 
and techniques in installation of various type of 
wiring devices (78.38%), perform the installation 
economically (75.68%), perform procedures for 
installation of lighting fixture/switches (81.08), check 
and conform the installation based on job 
requirement (81.08%), practice proper handling of 
materials, tools and equipment (72.97%), and 
describe processes, operations systems in the 
maintenance of tools & materials and storage of 
tools (72.97%). 
 Moreover, the data also revealed that the 
participant’s lowest percentage was not far from the 
highest percentage. This is because learning and 
development of knowledge, skills and attitude took 
place. The students were also excited and motivated 
to perform the series of exercises. 

Problem 5. Is the post-test greater than the pre-
test score in written and practical? 

Table 21. Distribution of statistic (One tailed T-test) on 
participants’ performance pre-test and POST TEST 

written in INSTALL WIRING DEVICES OF FLOOR AND 
WALL MOUNTED OUTLETS, LIGHTING 

FIXTURE/SWITCHES AND AUXILIARY OUTLETS 

Element Pre-
test 

Post-
test 

T-value P-value 

Select 
wiring 
devices 5.297 7.378 

 
 

6.364 

 
 

1.50 X 10-08 
Install 
Wiring 
Devices 2.378 8.648 

 
 

16.818 

 
 

4.83 X10-26 
Install 
lighting 
fixture/ 
switches 3.594 6.756 

 
 
 

8.755 

 
 
 

4.15 X10-13 
Notify 
completi
on of 
work 1.405 1.729 

 
 
 

1.062 

 
 
 

0.1460 
OVER-
ALL 12.675 24.513 

 
13.114 

 
3.71 X10-19 

The table shows the distribution of statistics 
One Tailed T-test on the participants’ performance in 
install wiring devices of floor and wall mounted 
outlets, lighting fixtures/switches and auxiliary 
outlets; Select wiring devices, Install Wiring Devices, 
Install lighting fixture/switches, Notify completion of 
work when grouped according to pre-test and post-
test.  

There were two groups being compared. 
Pretest and Posttest. The null hypothesis that pretest 
is greater than ( > ) posttest was Rejected. The 
results indicated that Post test was greater than the 
pretest in Select wiring devices (T=6.364**), Install 
Wiring Devices (T=16.818**), Install lighting 
fixture/switches (T= 8.755**) and in the over-all (T= 
13.114**) install wiring devices of floor and wall 
mounted outlets, lighting fixtures/switches and 
auxiliary outlets. The degree of difference was highly 
significant.  

However, in terms of notify the completion 
of work, posttest was greater than the pretest; 
however, the degree of difference was not 
significant.  

Table 22.  Distribution of statistic (One tailed T-test) on 
participants’ performance pre-test and POST TEST 
written in Install Electrical Protective Devices for 

Distribution, Power, Lighting, Auxiliary, Lightning 
Protection and Grounding System 

Element Pre-
test 

Post-
test 

T-value P-value 

Plan and 
prepare for 
work 4.270 7.243 

 
 

6.102 

 
 

5.49 X10-08 
Install 
electrical 
protective 
device 1.918 4.432 

 
 
 

7.210 

 
 
 

5.94 X10-10 
Install 
lighting 
fixture and 
auxiliary 
outlet 3.189 7.945 

 
 
 
 

12.289 

 
 
 
 

2.42 X10-19 
Notify 
completion 
of work 1.621 2.351 

 
 

2.993 

 
 

0.0018 
OVER-ALL 11.000 21.972 12.283 3.16 X10-19 

 
The table shows the distribution of statistics 

One Tailed T-test on participants’ performance in 
Install Electrical Protective Devices for Distribution, 
Power, Lighting, Auxiliary, Lightning Protection and 
Grounding System; Plan and prepare for work, Install 
electrical protective device, Install lighting fixture and 
auxiliary outlet, Notify completion of work when 
grouped according to pre-test and post-test.  
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There were two groups being compared. 
Pretest and Posttest. The null hypothesis that pretest 
is greater than ( > ) posttest was Rejected. The 
results indicate that Post test is greater than the 
pretest in plan and prepare for work (T=6.102**), 
Install electrical protective Devices (T=7.210**), Install 
lighting fixture and auxiliary outlet (T= 12.289**), 
Notify completion of work (T=2.993**) and in the 
over-all (T= 12.283) Install Electrical Protective 
Devices for Distribution, Power, Lighting, Auxiliary, 
Lightning Protection and Grounding System. The 
degree of difference was highly significant.  

Table 23.  Distribution of statistic (One tailed T-test) on 
participants’ performance pre-practical evaluation and 
post practical evaluation in INSTALL WIRING DEVICES 
OF FLOOR AND WALL MOUNTED OUTLETS, LIGHTING 

FIXTURE/SWITCHES AND AUXILIARY OUTLETS 

Element Pre 
Self 

evalu
ation 

Experts 
Post 

Evaluati
on 

T-value P-value 

Select 
wiring 
devices 0.648 5.486 

 
 

18.440 

 
 

7.00 X10-29 
Install 
Wiring 
Devices 1.729 6.108 

 
 

15.176 

 
 

2.78 X10-24 
Install 
lighting 
fixture/s
witches 1.810 8.027 

 
 
 

20.159 

 
 
 

2.12 X10-31 
Notify 
completi
on of 
work 1.216 3.594 

 
 
 

14.233 

 
 
 

6.39 X10-23 
OVER-

ALL 5.405 23.216 
 

20.923 
 

3.87 X10-32 
The table shows the distribution of statistics 

One Tailed T-test on participants’ performance in 
install wiring devices of floor and wall mounted 
outlets, lighting fixtures/switches and auxiliary 
outlets; Select wiring devices, Install Wiring Devices, 
Install lighting fixture/switches, Notify completion of 
work when grouped according to pre-test and post-
test.  

There were two groups being compared; Self 
-pre-evaluation and experts post evaluation. The null 
hypothesis that pre evaluation is greater than (>) 
experts post evaluation was Rejected. The results 
indicate that experts post evaluation was greater 
than the self-pre-evaluation in Select wiring devices 
(T=18.440**), Install Wiring Devices (T=15.176**), 
Install lighting fixture/switches (T= 20.159**), Notify 
completion of work (T=14.233**) and in the over-all 
(T= 20.923**) in install wiring devices of floor and 

wall mounted outlets, lighting fixtures/switches and 
auxiliary outlets. The degree of difference is highly 
significant.  

Table 24.  Distribution of statistic (One tailed T-test) on 
participants’ performance pre-practical evaluation and 
post practical evaluation in Install Electrical Protective 

Devices for Distribution, Power, Lighting, Auxiliary, 
Lightning Protection and Grounding System 

Element Self 
Pre 

evalua
tion 

Expert
s 

Post 
Evaluat

ion 

T-value P-value 

Plan and 
prepare 
for work 1.378 5.972 

 
 

12.112 

 
 

3.82 X10-19 
Install 
electrical 
protective 
device 1.918 7.729 

 
 
 

14.563 

 
 
 

1.87 X10-23 
Install 
lighting 
fixture and 
auxiliary 
outlet 2.135 8.054 

 
 
 
 

14.556 

 
 
 
 

2.64 X10-23 
Notify 
completio
n of work 1.081 3.621 

 
 

14.760 

 
 

9.02 X10-24 
OVER-ALL 6.513 25.378 15.496 6.21 X10-25 

The table shows the distribution of statistics 
One Tailed T-test on participants’ performance in 
Install Electrical Protective Devices for Distribution, 
Power, Lighting, Auxiliary, Lightning Protection and 
Grounding System; Plan and prepare for work, Install 
electrical protective device, Install lighting fixture and 
auxiliary outlet, Notify completion of work when 
grouped according to self-pre-evaluation and 
experts’ post evaluation. 

There were two groups being compared; 
self-pre-evaluation and experts post evaluation. The 
null hypothesis that self-pre-evaluation is greater 
than (>) experts post evaluation was Rejected. The 
results indicated experts post evaluation was greater 
than the pretest in plan and prepare for work 
(T=12.112**), Install electrical protective Devices 
(T=14.563**), Install lighting fixture and auxiliary 
outlet (T= 14.556**), Notify completion of work 
(T=14.760**) and in the over-all (T= 15.496) Install 
Electrical Protective Devices for Distribution, Power, 
Lighting, Auxiliary, Lightning Protection and 
Grounding System. The degree of difference is highly 
significant.  

 
Problem 6. What is the expert’s evaluation on the 
expanded training module in terms of  
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1.1 Effectiveness 
1.2 Workmanship 
1.3 Functionality  
1.4 Safety  
1.5 User Friendly 

 
Table 25.  Distribution of statistics Frequency, 

percentage distribution, mean and standard deviation 
of participants and experts’ evaluation on EXPANDED 
TRAINING MODULE FOR ELECTRICAL INSTALLATION 

AND MAINTENANCE NC 2: Effectiveness 

Description Range Frequenc
y 

Percentage 
Distribution 

Very good  4.60-5.00 33 82.50% 
Good 3.70-4.59 5 12.50% 

Average 2.80-3.69 2 5.00% 
Poor 1.90-2.79 0 0.00% 

Very poor 1.00-1.89 0 0.00% 
Mean: 4.73 

SD: 0.40 
Descriptor/ 
Evaluation 
Parameters 

Score Mea
n 

SD 

A Effectiveness  5 4 3 2 1   
1 The training 

module is 
cost effective 
with respect 
to numerous 
activities it 
can perform. 

31 8 1 0 1 4.66 0.76 

2 The training 
module is 
effective in 
relation to the 
desired 
competencies
. 

25 13 2 1 0 4.51 0.71 

3 The training 
module is 
appropriate 
for training 
purposes and 
effective for 
teaching-
learning 
process. 

30 8 3 0 0 4.66 0.62 

4 The training 
module is 
effective in 
terms of 
students 
learning and 
performance. 

33 5 3 0 0 4.73 0.59 

5 The training 
module is 
effective in 
terms of 
motivating 

35 6 0 0 0 4.85 0.36 

the students. 

The data shows that majority or 83% of the 
participants and all of the three experts evaluated 
the expanded training module for electrical 
installation and maintenance NC 2 in terms of 
effectiveness as very good. The over-all rating was 
very good (mean=4.73). The standard deviation of 
0.48 indicated that the participants’ and experts’ 
evaluation on the expanded training module for 
electrical installation and maintenance NC 2 terms of 
effectiveness was close or similar to each other. 

Table 26. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants’ and experts evaluation on EXPANDED 
TRAINING MODULE FOR ELECTRICAL INSTALLATION 

AND MAINTENANCE NC 2: Workmanship 

Description Range Frequency Percentage 
Distribution 

Very good  4.60-5.00 31 77.50% 
Good 3.70-4.59 7 17.50% 

Average 2.80-3.69 2 5.00% 
Poor 1.90-2.79 0 0.00% 

Very poor 1.00-1.89 0 0.00% 
Mean: 4.73 

SD: 0.38 
 

Descriptor/ 
Evaluation 
Parameters 

Score Mea
n 

SD 

B Workmanship 5 4 3 2 1   
1 The training 

module is 
made of 
quality 
materials and 
devices. 

33 6 1 0 1 4.71 0.75 

2 The training 
module is 
presentable in 
appearance. 

32 7 1 1 0 4.71 0.64 

3 The training 
module 
represents the 
standards and 
concepts of 
competency 
based training 
and 
competencies 

30 10 1 0 0 4.71 0.51 

4 The training 
module is 
competitive to 
other training 
modules and 
has a unique 
design. 

28 11 2 0 0 4.63 0.58 
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5 The training 
module 
devices, 
components 
and 
accessories are 
well-placed 

30 9 2 0 0 4.68 0.57 

The data shows that majority or 78% of 
participants and experts evaluated the expanded 
training module for electrical installation and 
maintenance NC 2 in terms of workmanship as very 
good. The over-all rating was very good 
(mean=4.73). The standard deviation of 0.38 
indicated that participants and experts’ evaluation on 
the expanded training module for electrical 
installation and maintenance NC 2 terms of 
workmanship was close or similar to each other. 

Table 27. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants and experts evaluation on EXPANDED 
TRAINING MODULE FOR ELECTRICAL INSTALLATION 

AND MAINTENANCE NC 2: Functionality 

Description Range Frequency Percentage 
Distribution 

Very good  4.60-5.00 28 70.00% 
Good 3.70-4.59 10 25.00% 

Average 2.80-3.69 2 5.00% 
Poor 1.90-2.79 0 0.00% 

Very poor 1.00-1.89 0 0.00% 
Mean: 4.66 

SD: 0.57 
Descriptor/ 
Evaluation 
Parameters 

Score Mea
n 

SD 

C
  

Functionality 5 4 3 2 1   

1 The training 
module is 
practically 
useful and 
multi-functional 
in relation to its 
purpose.  

30 8 2 0 1 4.62 0.52 

2 The training 
module 
provides the 
user with the 
ability to 
simulate and 
troubleshoot 
the system.  

29 8 3 1 0 4.63 0.80 

3 The training 
module 
operation 
processes 
clearly 
describes and 

25 12 4 0 0 4.63 0.73 

explains the 
required 
competencies. 

4 The training 
module 
provides 
training with 
fundamental 
concepts and 
principles of 
electrical 
installation and 
maintenance 

30 10 1 0 0 4.76 0.49 

5 The training 
module fits to 
the desired 
outcome of the 
competencies 
and standards 

30 9 2 0 0 4.66 0.57 

The data shows a majority or 70% of 
participants and experts evaluated the expanded 
training module for electrical installation and 
maintenance NC 2 in terms of functionality as very 
good. The over-all rating was very good 
(mean=4.66). The standard deviation of 0.57 
indicated that participants and experts evaluation on 
the expanded training module for electrical 
installation and maintenance NC 2 terms of 
functionality was close or similar to each other. 

Table 28. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants and experts evaluation on EXPANDED 
TRAINING MODULE FOR ELECTRICAL INSTALLATION 

AND MAINTENANCE NC 2: Safety 

Description Range Frequency Percentage 
Distribution 

Very good  4.60-5.00 31 77.50% 
Good 3.70-4.59 7 17.50% 

Average 2.80-3.69 2 5.00% 
Poor 1.90-2.79 0 0.00% 

Very poor 1.00-1.89 0 0.00% 
Mean: 4.72 

SD: 0.42 
Descriptor/ 
Evaluation 
Parameters 

Score Mea
n 

SD 

D
 

Safety 5 4 3 2 1   

1 The training 
module has 
safety features 
and 
protection. 

31 7 2 0 1 4.67 0.50 

2 The training 
module 
connections 

31 6 3 1 0 4.68 0.76 
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are properly 
connected and 
insulated. 

3 The training 
module shows 
the 
appropriate 
labels and 
symbols for 
electrical 
circuits and 
devices  

32 8 1 0 0 4.71 0.68 

4 The training 
module 
connection of 
devices are 
done in safe 
manner and 
condition to 
eliminate 
electrical 
shocks and 
hazards 

29 1
0 2 0 0 4.68 0.57 

5 The training 
module does 
not pose 
serious risk of 
injuries to the 
users. 

30 9 2 0 0 4.71 0.60 

 
The data shows that majority or 78% of 

participants and experts evaluated the expanded 
training module for electrical installation and 
maintenance NC 2 in terms of safety as very good. 
The over-all rating was very good (mean=4.72). The 
standard deviation of 0.42 indicated that participants 
and experts’ evaluation on the expanded training 
module for electrical installation and maintenance 
NC 2 terms of safety was close or similar to each 
other. 

Table 29. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants and experts evaluation on EXPANDED 
TRAINING MODULE FOR ELECTRICAL INSTALLATION 

AND MAINTENANCE NC 2: User Friendly 

Description Range Frequency Percentage 
Distribution 

Very good  4.60-5.00 33 82.50% 
Good 3.70-4.59 4 10.00% 

Average 2.80-3.69 3 7.50% 
Poor 1.90-2.79 0 0.00% 

Very poor 1.00-1.89 0 0.00% 
Mean:4.75 
SD: 0.43 

Descriptor/  
Evaluation 
Parameters 

Score Me
an 

SD 

E User 
Friendly 

5 4 3 2 1   

1 The training 
module is 
easy to use 
and is 
transportable 
to the place 
of training.  

32 7 1 0 1 4.70 0.51 

2 The training 
module 
provides 
real-life task 
applicable to 
the students 
actual work . 

33 5 2 1 0 4.67 0.45 

3 The training 
module is 
practically 
useful at any 
particular 
learning time 
frame  

30 9 2 0 0 4.68 0.57 

4 The training 
module is 
compatible 
with the 
user’s ability 
to learn. 

32 6 3 0 0 4.71 0.60 

5 The training 
module is 
designed for 
everybody 
and adapts 
to any size of 
training 
groups. 

32 7 2 0 0 4.73 0.55 

The data shows a majority or 83% of the 
participants and experts evaluated the expanded 
training module for electrical installation and 
maintenance NC 2 in terms of user-friendly as very 
good. The over-all rating was very good 
(mean=4.75). The standard deviation of 0.43 
indicated that participants and experts’ evaluation on 
the expanded training module for electrical 
installation and maintenance NC 2 terms of user-
friendly was close or similar to each other. 

 

Table 30. Distribution of statistics Frequency, 
percentage distribution, mean and standard deviation 
of participants and experts evaluation on EXPANDED 
TRAINING MODULE FOR ELECTRICAL INSTALLATION 

AND MAINTENANCE NC 2: Over all 

Description Range Frequency Percentage 
Distribution 

Very good  4.60-5.00 31 77.501% 
Good 3.70-4.59 7 17.50% 
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Average 2.80-3.69 2 5.00% 
Poor 1.90-2.79 0 0.00% 

Very poor 1.00-1.89 0 0.00% 
Mean: 4.72 

SD: 0.36 
  

The data shows that majority or 78% of the 
participants and experts evaluated the over-all 
expanded training module for electrical installation 
and maintenance NC 2 as very good. The over-all 
rating was very good (mean=4.72). The standard 
deviation of 0.36 indicated that participants’ and 
experts’ evaluation on the over-all expanded training 
module for electrical installation and maintenance 
NC 2 was close or similar to each other. 

The results imply that the training module is 
not only very useful in the training-learning process 
but also when it comes to its effectiveness, 
workmanship, functionality, safety and user friendly it 
was found to be very good. And it is expected that 
the training module be enhanced in its design and 
features. 

III. Findings, Conclusions and Recommendations 

Findings 
The data of the study revealed the following results: 

Problem 1. The design of the training 
module was a benchmark from commercial mock-up 
trainer which were commonly found in online 
market. It was also benchmarked from one of 
TESDA’s accredited training centers in Iligan City, 
Philippines.  

Problem 2. The expansion and innovations in 
terms of content focused on the two competencies 
of the Migrated EIM NC 2 Training Regulations 
namely: Install electrical protective devices for 
distribution, power, lighting, auxiliary, lightning 
protection and grounding systems, and Install wiring 
devices of floor and wall mounted outlets, lighting 
fixture/switches and auxiliary outlets. In terms of 
simulator, it was more on the use of devices which 
were not commonly found in most training centers. 
Some of these devices were photo switches, motion 
detector, ground fault circuit interrupters (GFCI) and 
conventional fire detection and alarm system (FDAS) 
devices like smoke detectors, heat detectors, horn, 
strobe and fire alarm control panel. 

Problem 3. Majority of the participants 
obtained very poor to average rating in written Pre-
Test, and low rating in practical self-evaluation. 

Problem 4.  The participants’ written Post-
Test was from average to good, and high rating in 
practical evaluation done by the experts. 

Problem 5.  The degree of difference was 
highly significant on participants’ pre-test and post 
test scores in written test and practical test. 

Problem 6. The training module was 
evaluated very good in terms of its effectiveness, 
workmanship, functionality, safety and user friendly. 

 
Conclusions and Implications 

On the basis of the findings of the study, the 
following conclusions and implications are drawn. 
 The training module for EIM NC 2 has been 
an instrument and medium in developing and 
enhancing/improving students’ score and 
performance in install electrical protective devices for 
distribution, power, lighting, auxiliary, lightning 
protection and grounding systems, and install wiring 
devices of floor and wall mounted outlets, lighting 
fixture/switches and auxiliary outlets.  
 This implies that the training module serves 
as an effective medium in the training and learning 
process of students’ knowledge, skills and attitude. 
The module enables the students to fully grasp, 
comprehend and appreciate the learning procedures 
that made them confident in performing electrical 
installation and maintenance. This was further made 
possible because they were exposed and had an 
actual hands-on learning with the different series of 
exercises and activities before they had the actual 
installation activities. 
Recommendations 
 On the basis of the findings the following 
recommendations are presented. 
School Administrators/Schools: They should 
encourage their teachers/trainers to be innovative 
and adept to the technological changes for them to 
be effective and efficient in the teaching-learning 
process. They should support in replicating and 
enhancing the expanded training module since it can 
increase students’ and school performance. This 
enhancement or innovation will also help the school 
to be accredited and recognized or become a model 
for having innovative learning and training materials. 
They should put into consideration that the use of 
training modules will in turn reduce expenses since 
less devices and materials will be used.  
 Trainers/Teachers: Since technology is 
always improving, teachers/trainer themselves must 
be adept to the changes and improvement. This will 
enable them to be more effective and efficient in the 
training learning process. They are encouraged to 
innovate or create innovation that can also be useful 
for electrical installation and maintenance training.  
The training module will also help the teacher/trainer 
as facilitator of the training as one of the roles of the 
teachers/trainers. 
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 Students: It will be an advantage for 
students who will be exposed in the use of this 
training module. But they should also develop in 
themselves the attitude of caring for the training 
module.  The expanded training module will last long 
so other students can still use it in enhancing their 
knowledge, skills and attitude. This training module 
will surely be of big help to improve their 
performance. This improved performance will help 
them to be a certified NC 2 holder and other related 
qualification/assessment agency. This will also be 
helpful for them once they will graduate in senior 
high school 
 Industry: They should consider that the 
training development of the students is one 
important factor for the student’s competitiveness 
when they will be in their employment period. 
Students with quality knowledge, skills and attitude 
will contribute to the efficiency of the industry. 

Future Researchers: The future researchers 
can make use of the results of this study for deeper 
analysis of issues concerning electrical installation 
and maintenance training.  Future researcher can 
also use the results of the study as benchmark to 
increase students’ academic performance.  
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