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ABSTRACT

Electrical Installation and Maintenance (EIM) is one of the specialized strands within
the Technical-Vocational-Livelihood (TVL) strand. As technological and industry demands
continue to grow, there is a need for competent, skilled graduates who can perform electrical
installation tasks effectively and safely. This descriptive research identified the factors affecting
the skill gaps among Electrical Installation and Maintenance (EIM) Senior High School students
in Pangasinan Il. It also examined the relationship between selected profile variables—Sex,
General Weighted Average (GWA), and Average Family Income —and competency levels, as
well as the predictive influence of student-related, instructional-related, teacher-related, and
facilities/equipment-related factors. The finding revealed that sex showed no significant
association, while GWA had a significant positive relationship with competency level, and
average family income had a weak relationship. Moreover, student-related factors were the
strongest predictors of competency across all areas, followed by instructional-related and
teacher-related factors, which also contributed significantly. Equipment/facilities-related
factors were not found to be significant predictors of students' competency level. It was
concluded that student-related factors play the most critical role in competency development.
The study recommended enhancing student motivation and engagement programs and
strengthening hands-on training, improving instructional resources, enhancing teacher
development, and implementing an Electrical Installation and Maintenance Competency
Enhancement Program (EIM—CEP) to address skill gaps.

Keywords: Skill gaps, Electrical Installation and Maintenance, competency level, TVL, EIM
students

INTRODUCTION

A skill gap is the mismatch between the competencies expected by industry and those
possessed by graduates or trainees. In the field of Electrical Installation and Maintenance (EIM),
these skill gaps can negatively affect productivity, employability, and workplace safety.

Electrical Installation and Maintenance is one of the specialized strands under the
Technical-Vocational-Livelihood (TVL) track in the Philippine K—12 curriculum. The program
aims to equip students with technical knowledge and practical competencies in electrical
installation, maintenance, wiring, troubleshooting, and safety procedures. Through TESDA
National Certification programs, EIM students are expected to develop workplace-ready
competencies aligned with industry standards.

However, despite the implementation of competency-based education and training,
industries continue to report deficiencies in graduates’ practical competencies. Studies have
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shown that some EIM students struggle with rough-in activities, installation of protective
devices, troubleshooting, grounding systems, and the practical application of electrical safety
standards.

The present study is anchored on Human Capital Theory, Competency-Based Education,
Experiential Learning Theory, and Skill-Mismatch Theory. Human Capital Theory explains that
investment in education and training enhances worker productivity and employability.
Competency-Based Education emphasizes performance-based learning aligned with industry
standards. Experiential Learning Theory highlights the importance of practical experience in
developing technical competencies, while Skill-Mismatch Theory explains the discrepancy
between educational outcomes and labor market expectations.

In Pangasinan Il, where several Senior High Schools offer EIM specialization, there is
limited localized research examining the extent of skill gaps among EIM students and the factors
contributing to the skills gap in Electrical Installation and Maintenance. Understanding these
issues is essential in designing interventions that can improve competency development and
enhance employability.

Statement of the Problem
This study aims to determine the factors affecting the skills gap among Electrical
Installation and Maintenance (EIM) Senior High School Students in Pangasinan 11

Specifically, it aimed to answer the following questions:

1. What is the profile of the respondents in terms of:
1.1Sex;
1.2General Weighted Average (GWA); and
1.3 Family Monthly Income?

2. What is the level of competency of students in performing:
2.1 Rough-in activities, wiring, and cabling work for single-phase distribution, power,
lighting and auxiliary systems;
2.2 Installation of electrical protective devices for distribution, power, and lightning
protection and grounding systems, and
2.3 Installation of wiring devices of floor and wall-mounted outlets, lighting
fixtures/switches, and auxiliary outlets?
3. Is there a significant relationship between the profile variables and the students’
competency levels?
4. What factors affect the skill gap among EIM students in terms of:
4.1 Student-related factors;
4.2 Teacher-related factors;
4.3 Instructional-related factors; and
4.4 Facilities and equipment-related factors?
5. What intervention program may be proposed based on the findings of the study?

Methodology

Research Design
The study utilized a descriptive-correlational research design. The descriptive method
was employed to determine the profile of the respondents and assess their competency levels in
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performing selected EIM skills. The correlational approach was used to examine the
relationships between profile variables and competency levels and determine the factors
affecting the skill gap.

This design was appropriate because it enabled the researcher to systematically describe
existing conditions and determine the degree of relationship among variables without
manipulating them.

Respondents of the Study

The respondents consisted of 301 Grade 12 EIM students enrolled in the School Year 2025-
2026 from public schools --, namely, Angela Valdez Ramos National High School, Toboy
National High School, Luciano Millan National High School, Mataas na Paaralan ng Juan C.
Laya, San Jacinto National High School, San Fabian National High School, and Ariston-Bantog
National High School

Stratified purposive sampling techniques were utilized to ensure proportional representation
of respondents from participating schools.

Research Instrument

The study used a researcher-made questionnaire based on the TESDA Training
Regulations for EIM NC Il and related literature on competency assessment in technical-
vocational education.

The questionnaire consisted of three parts, namely, Profile of respondents in terms of sex,
GWA, and family monthly income; Level of competency in performing required EIM skills; and
Factors affecting the skill gap. The competency section assessed three major skill areas, such as
performing rough-in activities, wiring, and cabling works for single-phase distribution, power,
lighting, and auxiliary systems; Installing electrical protective devices for distribution, power,
lightning protection, and grounding systems; and installing wiring devices of floor and wall-
mounted outlets, lighting fixtures/switches, and auxiliary outlets

A five-point Likert scale was used to measure competency and perceptions regarding factors
affecting skill gaps.

Validation of Instrument

The instrument underwent expert validation by specialists in Electrical Installation and
Maintenance and educational research. Necessary revisions were incorporated to ensure content
validity and reliability.

Data Gathering Procedure

The researcher secured permission from the school principals prior to conducting the
study. After approval, questionnaires were personally distributed to respondents. The
respondents were informed about the purpose of the study, the confidentiality of their responses,
and their voluntary participation.

Data were tabulated, analyzed, and interpreted using appropriate statistical tools.

Statistical Treatment of Data
Statistical tools used in the study included frequency and percentage distributions for
respondents’ profiles, means for competency levels, correlation analysis to determine
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relationships between variables, and multiple regression analysis to identify predictors of
competency and skill gaps.

RESULTS AND DISCUSSION

Profile of the Respondents

The findings revealed that the majority of respondents were male, comprising 275
students or 91.4% of the total respondents, while only 26 students or 8.6% were female. This
indicates that the EIM specialization remains predominantly male-dominated. The findings
support Sachdev's (2022) study, which emphasized that technical-vocational specializations such
as electrical installation are traditionally associated with male participation due to social and
cultural perceptions regarding technical work.

Regarding the General Weighted Average Table 1
(GWA), the largest group of respondents earned Profile of the Respondents
grades of 95 or higher, representing 38.5% of Sex Frequency Percentage
respondents. Only a small percentage earned Male 275 914
grades between 75 and 80, and no student Female 26 8.6
recorded a failing grade. These findings indicate ~General weighted
that many students demonstrated excellent Average
academic performance in EIM subjects. This 74 Below 0 0
aligns with Bulosan (2023), who explained that 75 - 80 21 7.0
students with better academic performance often 81-85 85 282
exhibit stronger practical competencies due to 86 - 94 79 6.2
increased engagement and mastery of technical 95 above 116 38.5
concepts. ] ) ) Family Monthly
Regarding family monthly income, most Income

respondents came from low-income households. 10,000 below 190 531
About 63.1% reported a family monthly income 10.001 - 20,000 61 0.3
f’f PlOiOOO or less. Only a small percenta}ge.fell 20,001 - 30,000 o4 8.0
into higher income brackets. These findings

30,001 - 40,000 11 3.7
suggest that many EIM students come from

40,001 Above 13 5.0

economically disadvantaged families. Despite

these conditions, students still pursue technical-

vocational education because EIM specialization offers practical employment opportunities and
faster entry into the workforce. This observation aligns with Dumaplin (2023), which
emphasized that TVL programs are commonly chosen by students from lower-income families
seeking practical, employable skills.

The respondents' profile suggests that competency development in EIM is influenced by
both academic and socioeconomic factors. However, strong student participation despite
economic limitations underscores the relevance and accessibility of TVL-EIM programs for
workforce preparation.
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Level of Competency in Performing Rough-In Activities, Wiring, and Cabling Works

The overall mean competency level for performing rough-in activities, wiring, and
cabling for single-phase distribution, power, lighting, and auxiliary systems was 3.44, interpreted

as Moderate Competency.

The findings showed that students demonstrated moderate competency in reading and
interpreting electrical plans and diagrams, preparing tools and materials, installing conduits and
fittings, pulling and cabling wires, terminating wires, and planning wiring layouts. Most
respondents rated their competency as moderate or high.

Table 2
StUdentS dem_onStrated_ Stronger Level of Competency in Perforr:irl; Rough-in Activities, Wiring and
competency in observing electrical safety Cabling.
standards while performing wiring and & rerforming raugh-in activites. Level of Competency
. . . R wiring and cabling works for single-
cabling work. This implies that safety —srasedstiouion power ighing 1 2 3 : 5
. . . ang awdhary systems
practices are consistently emphasized T oiameemtesaes  ®# @ % ® @
during instruction and laboratory activities, ~ PeresrederamescsEiEl. ek (11%)  (20.8%) (27.6%) (200%)
Adherence to safety standards is essential in = 2 o s e e %072
. - - . ; [18.3%) (13%) (29.9%) (23.9%) (2690%)
electrical installation because it prevents ™=
- 3. | can install conduits and fittings 11 51 101 a4 54
workplace  accidents  and  ensuUres  nesty and sccordingto e (e @3N 27 (176%)
. . . . specifications. . - - - -
compliance with industry regulations. i :
4. :I_DE"' PZHOFE:_PWE']!YP‘TFE 5 2z 45 7o 81 84
ﬁzu:;?:yltefs_mg riemina & (7.3%)  (15%) (20.2%) (30.2%) (21.3%)
However, some students still rated smemrmeweemieme 7 2 55 o P
themselves low in performing wire pulling, zmr:;:ﬁ,::_smndam eoler eoding (5.6%) (15%) (30.8%) (30.2%) [153%)
preparing tools and materials efficiently, 5 cantestcontnuty sndinsuistion 18 5 & & &8
and completing rough-in work within the =~ =eessrervmansslsengaw) (s @ew) @esk) @19%)
1 1 1 1 7. | can identify and correct wiring 18 48 90 83 83
rﬁquwleg tlms frar(;]e. These findings dsugges: T 1 can igerin = o 53k @osN) 27w E0e)
that a_t ough students possess fqun atlor_1a T To ohseme dReeY ——— &
technical knowledge, they still require 3= -sresoremme e (4%) (12.3%) (28.2%) (29.9%) (25.8%)
additional practical exposure and repeated S 1 can plan e layost of wing w % % 2 &
hands-on practice to improve efficiency and === == (8%)  (12%) (328%) (30.6%) (18.0%)
iqq 10. | can perform rough-in works 18 43 108 82 52
preciston. within the given time frame (5.2%) (14.3%) (35.9%) (27.2%) (17.3%)

The findings support the study by
Caliba and Limpangog (2024), which

Owerall level of Competency

3.44

Moderate Competency

Mate: The highest frequencies are in bokifacs

Legernd: 1 - Very Low Compatency; 2 - Low Campetency; 5 - Moderass Competency;
Wery High Comoelency

4 = High Compatency: 5

revealed that competency in wiring and cabling improves when students are provided with
sufficient laboratory practice, realistic work simulations, and direct supervision from instructors.

Overall, the moderate competency level indicates that students possess adequate
foundational skills but still require reinforcement to achieve higher competency standards
required by industry and TESDA certification.
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Level of Competency in Installing Electrical Table 3
- - Level of Competency in Installing Electrical Protective Devices
Protective Devices

E. Installing electrical protective Level of Competency
devicas for distriibution, power,

Iighmi:_g prnle'r:ticn and 1 2 3 & 5
The overall mean competency level in ?I_|:gni;en1£@ﬁzus;,pgsog m  w  w w
- - - - - electrical protective devices an
installing  electrical protective devices for terfunctons. (13%)  (14%) @03%) (202%) (18.0%)
distribution, power, lightning protection, and 2 lemsetouoedes = ¥ ® o F
. R : (4%) (15.6%) (27.6%) (25.9%) (26.0%)
grounding systems was 3.48, interpreted as 3 Tcan e graunars T
MOderate Competency, zEn:';Z:_Dcnr ng te ssfety (3.7%) (17.3%) (229%) (32.2%) (23.9%)
1 4. | can install lightnin v 43 82 98 &1
Stude_nt§ sht_)wed_ moderate to  high jooree e o) es) ey e os
competency in installing circuit breakers and fuses, =rermpetorais e e E =
. - . . elecirical protective devices for )
grounding systems, lightning protection systems, —wnctensit. (BO%) (143%) (289%) (240%)  (202%)

&. | can maintain and 17 48 98 -l 81

and following safety procedures during installation  ousieshcot siecticst protecse

<ystems. (5.8%) (15.3%) (32.6%) (28.2%) (20.3%)

activities. Many respondents also demonstrated the —wmmemrms5 3 o5 5

during installation of protective

ability to inspect and test protective devices for e (58%) (133%) (186%) (E0%) (33.6%)
functionality. LG B ® m W w
H - devics installation. (B.3%) (13%) (25.06%) (31.9%) (21.3%)

The highest competency ratings were B — _

8. | can connect grounding and

observed in the following safety protocols during the  erding concuctors corrsety. 53 (130%) (a1.6%) 230w 2033)

installation of protective devices. This implies that — ltimem s nee Toowom e

- rotective systems. (5%)  (13.0%) (32.6%) (27.9%) (20.0%)
students understand the importance of safety = "ME“LHMCWPEW —_—
compliance in electrical installation tasks. Nt T Wl e s

Legend: 1 - Very Low Competancy: 2 - Law Campatency: 3 - Moderate Competency;

Despite  these strengths, students i Compelency - Ven High Camaetency
encountered challenges in interpreting technical specifications, troubleshooting electrical
protective systems, and evaluating the effectiveness of installed systems. These areas involve
analytical and diagnostic skills that typically require extensive practical experience and
familiarity with industry-grade tools and equipment.

The findings are consistent with the observations of Bulosan (2023), who noted that EIM
students often demonstrated weaker performance in grounding systems, protective coordination,
and troubleshooting tasks because of limited practical exposure and insufficient equipment
availability.

The results further imply that competency in installing protective devices requires more
advanced technical application compared to basic wiring tasks. Therefore, schools must provide
additional practical exercises focusing on testing procedures, troubleshooting methods, and
grounding system installation.

Level of Competency in Installing Wiring Devices
The respondents also demonstrated Moderate Competency in installing wiring devices

such as floor-mounted and wall-mounted outlets, lighting fixtures, switches, and auxiliary
outlets.
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Students showed competency in
installing basic wiring devices and applying
standard installation procedures. Most

Table 4

Level of Competency in Installing Wiring Devices

C. Installing wiring devices of floor
and wall mounted outlet lighting

Level of Compatency

. . focture/switches and awxiliary outlet.
respondents were able to follow installation o2 s e
. . 1. | can install lighting fixturas 25 52 a2 84 55
steps and comply with basic safety  eroperysndsscursiy. B3 (173%) (272%) (27.9%) (19.3%)
practices. 21 can install switches and cutiets 12 3 a2 50 35
However, several respondents stil| ~ " =" sermeteestons (%) (1e3%) (0 (206%) (218%)
experienced difficulties in troubleshooting 3 57 bemiestoue sabebee, 28 21 7@ et a4
wiring device installations, identifying o v cisgrams o) o Ema) Eoom Erew
. . - 4.1 teszt and werify th ti
installation defects, and ensuring Proper — oiiesies fgning feures ams 7 X e s o
. . . . . switches. (5.8%) (10%) (30.9%) (32.2%) (21.3%)
device functionality after installation. _ :
: B 5. | can install fire detection and 28 40 TG a4 T2
These tasks require both theoretical — sismsystem Foas). %) (aa%) [52%) CTO%) CADK)
understanding and practical familiarity with Olcondeniy defeovesndor 10 44 % &7 o
erlng SyStemS report to immediste supervisor. [33%) (14.6%) (329%) (289%) (20.3%)
The findings indicate that students 7 lcnpeformeskeneieletion  — 18 & 82w @
still need greater exposure to practical B Eew TR G2E E0eW
. . 8. | can maintain cleanliness and 20 g ar 25 93
simulations and Competency-base-d orderiness during installsonwork. 0 e anew)
performance assessments to improve their 9T can troubleshost faully cufietor 22 T 54 a1 50
confidence and technical precision. renine e nssistons (73%) (180%) (2% (02%) (105%)
The results align with TESDA sy mrmume e 2 %= % %@
- . (7.3%) [14.8%) ([27.6%) (31.9%) [18.6%)
competency standards emphasizing the
Overall Level of Competency 3.47 Moderate Competency

importance of repeated practice and
performance-based training in mastering
wiring device installation.

Overall, the moderate competency level suggests that while students can perform basic
installation procedures, they still require competency enhancement activities to meet higher
industry expectations.

Mate: The highest frequencies ane in bokifacs
Legend: 1 - Very Low Compatenay; 2 - Law Campeatency; 3 - Moderate Competency;

Relationship Between Profile Variables and Competency Levels

The study revealed that sex does not have a significant relationship with students’
competency levels in performing the three competency tasks. This finding implies that
i i Table &
Competency dEVE|0pment Is not determmed by RelatiunshipI:etweenmepro%ezftheeleﬂrical installation and
gender_ Male and female students are equa”y maintenance students in terms of sex and their level of competency in
capable of acquiring technical competencies when

performing rough-in activities

provided with equal learning opportunities and  vedes  vaiegh & e interretaton

instructional support. Sex 5.940 4 062 Not Significant
This finding is supported by the study of —

Limpangog and Caliba (2024), which found that Table 8

both sexes typically achieved a “proficient” rating,
meaning they met the national standards required for
the National Certificate Il (NC II) regardless of

Relationship between the profile of the electrical installation and
maintenance students in terms of sex and their level of competency in
Installing wiring devices of floor and wall mounted outlet.

F“.:'ﬁle sqcuhfil_re df p-valug Interpretation
gender. Variable | e
On the other hand, General Weighted sex 6351 4 174 NotSignificant

Average demonstrated a significant positive
relationship with competency levels. Students with higher academic performance tended to
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achieve better practical competencies in rough-in activities, protective device installation, and

wiring device installation.

The result suggests that academic
achievement contributes positively to competency
development because students who perform well
academically are more likely to understand
technical concepts, follow instructions accurately,
and apply theoretical principles during practical
activities.

This result is aligned with the study of
Limpangog and Caliba (2023), which said that
students with higher theoretical knowledge are
generally better in practical skills.

On the other hand, monthly family income
demonstrated only a weak relationship with
competency levels. Although financial resources
may influence access to learning materials and
opportunities, the findings imply that competency
development depends more strongly on other
factors than on socioeconomic background alone.

The findings indicate that schools can still
effectively  develop  competencies  among
economically disadvantaged students when
appropriate instructional support and practical
learning opportunities are provided.

Table 7
Relationship between the Profile of the Electrical Installation and
Table 6 !

Relationship between the profile of the EIM students in terms of GWA and
average family income and their level of competency in performing rough-

in activities
Profile Variables Correlation value Interpretation
Coefficient B v
General Weighted 2527 000 Significant
Average
Average Family o147 013 Significant
Income
Table &

Relationship between the Profile of the Electrical Installation and
Maintenance Students in terms of GWA and family income and their Level
of Competency in Installing Electrical Protective Devices

) Correlation .
Profile Variables Coefiicient p-value Interpretation
General Weighted 2617 000 Significant
Average
Average Family -096 096 Not Significant
Income
Table 10

Relationship between the profile of the electrical installation and
maintenance students in terms of GWA and family income and their level of
competency in Installing wiring devices of floor and wall mounted outlet.

Correlation

Profile Variables Coeficient p-value Interpretation

General Weighted 297" 000 Significant
Average

Average Family 1T 043 Significant

Income

**. Correlation is significant af the 0,00 bavel {2-3ailed)
*. Carrelation & significant at the 0U05 lavel [2-tailed)

Factors Affecting the Skill Gap Among EIM Students

Regression analysis revealed that student-related factors were the strongest predictors of
competency development among EIM students. This means that student motivation, interest,

engagement, discipline, attendance, and willingness
skill acquisition.

Students who demonstrated strong
motivation and active participation during
laboratory activities tended to perform

to learn significantly influence practical

Table 11

Regression Analysis Results Predicting Competency Level in Rough-in

activities, wiring and cabling

better in practical competencies. This Unstandardized  Standardized _

. . Model Coefficienis Coefficienis t Sig.
finding supports the study of Ogbuanya and B Sid Eror Beia
Adebayo (2021), which emphasized that 1 Constany 611 161 3783 000

- Student-Related Factors 338 084 351 5325 .0oo

I(_aarr_]?_r elngagemenbt and Self-Efflcacy Teacher- Related Factors 145 067 156 2143 033
Slgﬂl ICant y Contrl Ute tO CompetenCy Instructional- Related 211 083 208 2573 011
development in  technical-vocational Facors
education. FaciitiesEqupment 080 080 085 1331 184

Related Factors

a. Dependent Varable: Competency Lewsd 1
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Instructional-related factors also significantly affected competency levels. Effective
teaching strategies, sufficient hands-on activities, clear demonstrations, and competency-based
instruction positively influenced students’ practical performance.

This implies that instructional delivery Table 12
s . . Regression Analysis Results Predicting Competency Level in Installing
plays a critical role in helping students translate Electrical Protective Devices
theoretical knowledge into actual workplace
competencies.  Students  become  more Unstandardized  Standardized
. Mode! Coefficients Coefiicients t Sig.
competent Whep teachers_ provide struct_ured 5 suEmr  Beta
laboratory exercises, practical demonstrations, 1 (constant a7 e 2888 004
d t -b d t t Student-Related Factors 438 .64 437 6.876 000
an Compe ency asea activities. . . Teacher- Related Factors 45 087 52 2170 03
Teacher-related factors were likewise instructional- Related 151 052 153 1es st
. . . Factors ' ’ ' ' '
found to significantly predict competepcy F acifios Equipment. - - o 1o
development. Teachers who possess technical Related Factors

a. Dependent Varisble: Compstency Lewel 2

expertise, industry experience, and effective
classroom management skills contribute positively to students’ competency acquisition.

The findings support the World Bank (2023) and UNESCO-UNEVOC (2022), which
emphasized that qualified instructors and

i Table 13
Contm_UOL_JS B teaCh_er development are Regression Analysis Results Predicting Competency Level in Installing
essential in improving TVET outcomes. Wiring Devices

_ Interestingly, facilities and S ——
equipment-related factors were not found to Model Coeflicients Coefficients ~ t Sig.

. . . B Std. Error Beta
be significant predictors of competency oo P — 7
levels. Although adequate facilities and StudentRelated Factors 514 055 509 9381 .00
equipment are important components of peacner Rege s 2 W Al 25 o

- - - nsiruciional- Relate

technical-vocational education, the Factors 208 071 196 2941 004
findings suggest that student engagement FacitieslEquipment- o5 101 29

Related Factors
8. Dependent ‘arisble: Competency Level 3

and instructional quality exert stronger
influence on competency development.

The result may also imply that even with limited resources, effective instructional
strategies and strong student motivation can still produce satisfactory competency outcomes.

Overall, the findings confirm that competency development in EIM is influenced by a
combination of learner characteristics, instructional quality, and teacher competence.

CONCLUSIONS

Electrical Installation and Maintenance specialization remains predominantly male-
dominated, and most students come from low-income households. EIM students demonstrated
moderate competency in performing rough-in activities, installing electrical protective devices,
and installing wiring devices.

Sex had no significant relationship with competency. While General Weighted Average
significantly influenced the competency level.

Student-related factors were the strongest predictors of competency development,
followed by instructional-related and teacher-related factors. Facilities and equipment, although
important, were not significant predictors of competency.

There is a need to strengthen competency-based instruction, student engagement, and
teacher development to reduce skill gaps among EIM students.
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RECOMMENDATIONS

Based on the conclusions of the study, the following recommendations are offered:

1. Schools should intensify hands-on laboratory activities and competency-based training
to strengthen practical skills among EIM students.

2. Teachers should undergo continuous professional development and industry immersion
to remain updated with current industry standards and practices.

3. School administrators should support the implementation of competency enhancement
programs focusing on student motivation, engagement, and practical exposure.

4. Students should be encouraged to actively participate in practical exercises, simulations,
and competency assessments to improve their technical proficiency.

5. Future researchers may conduct similar studies involving larger samples and other TVL
specializations to validate and expand the findings.
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