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Abstract— This study determined the relationship between TVE 
teachers’ technology proficiency, technology-based instructional 
practices, and students’ perceived learning gains. It also explored the 
barriers teachers encountered in implementing technology-based 

instruction and the coping mechanisms they employed. An 
explanatory sequential mixed-methods research design was 
employed. The quantitative phase utilized a descriptive-correlational 
approach involving 50 TVE teachers and 147 Grade 7 students from 

selected public secondary schools in Sibagat, Agusan del Sur, during 
School Year 2025–2026. Data were gathered using validated survey 
questionnaires and analyzed through frequency counts, percentages, 
weighted mean, standard deviation, Spearman’s rho, Pearson’s r, 

and one-way ANOVA. The qualitative phase involved interviews with 
selected teacher participants, and the data were analyzed using 
thematic analysis to explain and enrich the quantitative findings. 
Findings revealed that TVE teachers demonstrated moderate to high 

levels of technology proficiency and moderately extensive application 
of technology-based instructional practices. Students reported 
moderate to high perceived learning gains in conceptual 
understanding, procedural knowledge, motivation and engagement, 

work-ready digital competence, and collaboration and problem-
solving skills. Results further showed no significant relationship 
between selected teacher profile variables and technology 
proficiency. However, significant positive relationships were found 

between teachers’ technology proficiency and technology-based 
instructional practices, and between technology-based instructional 
practices and students’ perceived learning gains. Qualitative findings 
identified limited training opportunities, inadequate technological 

resources, and unstable internet connectivity as major barriers, while 
self-directed learning, peer collaboration, and adaptability emerged 
as common coping strategies. Effective technology integration 
enhances instructional practices and improves student learning 

experiences. A Technology Integration Enhancement Program is 
recommended to strengthen teachers’ proficiency and support 
sustainable technology-based instruction in TVE. 
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I. INTRODUCTION  

In today’s technology-driven education system, the use of 
digital tools is crucial. This is particularly true in Technical-
Vocational Education (TVE), where practical skills and hands-
on learning matter most. [1]. Recent studies emphasize that 
meaningful technology integration is driven by teachers’ 
digital competence and their capacity to align technology with 

sound pedagogy and subject-specific goals. Teacher digital 
competence frameworks highlight professional and 

instructional capabilities such as selecting digital resources, 
designing technology-supported learning activities, and 
assessing learning with technology [2]. Evidence from 
vocational contexts similarly indicates that vocational 
teachers’ digital competence is a key condition for effective 

technology integration and is influenced by both personal and 
contextual factors [3]. In addition, vocational education 
literature has proposed extensions of TPACK, such as 
Technological Pedagogical Vocational Knowledge (TPVK), to 
account for the distinctive demands of vocational teaching and 
learning. Research further indicates that teachers' digital 

competence plays a central role in shaping student outcomes, 
including academic confidence and engagement, which are 
often reflected in students’ perceived learning gains. [4]  

Instructional practices play a central role in shaping 
student learning outcomes and teachers’ professional growth. 
Research consistently highlights the effectiveness of student-

centered, collaborative, and adaptive strategies in junior high 
school contexts. International evidence suggests that 
approaches such as active learning, peer instruction, and 
project-based tasks can enhance student engagement, critical 
thinking, and conceptual understanding [5]. It has been 
reported that mastery learning supports deeper understanding, 

reduces learning gaps, and enables teachers to respond to 
diverse learners' needs. When combined with collaborative 
and interactive strategies, mastery-oriented instruction may 
foster both academic achievement and meaningful classroom 
interaction. [6] reported that instructional approaches 
emphasizing active engagement and cooperation enhanced 

student participation and teacher adaptability in technology-
supported environments. Taken together, these studies suggest 
that instructional practices do not merely shape student 
learning; they may also create classroom conditions that 
support teachers’ willingness and readiness to integrate digital 
tools effectively.[7] Professional development is frequently 
cited as a key support for competence-building.[7] reported 

that participation in professional development is associated 
with improved competence and enhanced ability to implement 
instructional practices in the classroom. However, constraints 
remain a persistent concern. [8] highlighted that workload and 
institutional barriers, such as limited time, lack of support, or 
insufficient resources, can hinder effective technology 

adoption and reduce consistent integration in practice. 
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II. METHODOLOGY 

This section presents the research design, respondents, 
instruments, and statistical methods used to examine the 
relationships among the study's key variables. 

A. Research Design 

This study employed an explanatory sequential mixed-
methods research design, in which quantitative data were 
collected and analyzed first, followed by qualitative data 
collection to explain and deepen the quantitative results. 

B. Respondents 

The study respondents comprised 50 TVE Teachers and 
157 Grade 7 Students, selected through purposive sampling. 
And for the qualitative phase, 8 key informants were selected 
using purposive sampling informed by the results of the 
quantitative survey 

C. Instrumentation 

For the quantitative phase, a structured survey 
questionnaire was used. The survey was developed and 
adapted from existing validated measures related to teacher 
digital competence, technology integration practices, and 
student-perceived learning outcomes. 

For the qualitative phase, a semi-structured interview 

guide was used to obtain in-depth explanations from selected 
TVE teachers. Interview questions explored participants’ 
experiences, perceptions, enabling conditions, and challenges 
related to technology use in TVE instruction 

D. Statistical Treatment 

The data were analyzed using the weighted mean to 

determine the levels of the variables, the Pearson’s correlation 
coefficient (r), and Thematic analysis following 
familiarization, coding, categorization, and theme 
development. 

III. RESULTS AND DISCUSSION 

This section presents and discusses the study's findings 

based on the gathered data, highlighting key results and their 
implications for the research objectives.  

A. Profile of TVE Teachers 

This section presents the profile of the TVE teacher-
respondents, including academic background, area of 
specialization, teaching position or rank, length of teaching 

experience, and training and seminars attended. These 
variables are important because they provide context for 
understanding teachers’ levels of technology proficiency and 
the extent to which technology is applied in TVE instruction. 
The high percentage of teachers holding a bachelor’s degree 
indicates that most respondents satisfy the minimum 

educational qualifications required for entry into the teaching 
profession. This finding is consistent with educational 
workforce studies showing that bachelor’s degree attainment 
remains the standard credential for teacher employment in 
many educational systems (Darling-Hammond, 2017). The 
relatively low proportion of teachers with completed master’s 
degrees may suggest that many educators are still pursuing 

postgraduate studies but face barriers such as financial 
constraints, heavy workloads, and limited access to graduate 

education. Research has shown that time constraints, financial 
costs, and competing professional responsibilities are among 
the primary factors limiting teachers’ participation in 
advanced degree programs [15].   
 

TABLE 1. Profile of TVE Teachers 

Academic 

Background 

Level Frequency Percentage 

Bachelors degree 39 78% 

with MA Units 10 20% 

Master's Degree 1 2% 

TOTAL 50 100% 

Area of 

Specialization 

Field Frequency Percentage 

Industrial Arts ( IA) 3 6% 

Home Economics (HE) 42 84% 

Agriculture and Fishery 

Arts (AFA) 

3 6% 

Information and 

Communication 

Technology (ICT) 

2 4% 

TOTAL 50 100% 

Teaching 

Position/Rank 

Rank Frequency Percentage 

Teacher I 31 62% 

Techer Il 4 8% 

Teacher Ill 13 26% 

Master Teacher I 2 4% 

TOTAL 50 100% 

Length of Teaching 

Experience 

No. of Years Frequency Percentage 

0-3 Years 2 4% 

4-7 Years 15 30% 

8-11 Years 9 18% 

12-15 Years 14 28% 

16 years and above 10 20% 

TOTAL 50 100% 

Trainings Attended 

No. of trainings Frequency Percentage 

None 20  

1 to 2 18 36% 

3 to 4 10 20% 

5 and above 2 4% 

TOTAL 50 100% 

Common 

technology 

Resources 

Available 

Gadgets Frequency Percentage 

Laptop/ PC 50 100% 

Projector TV 6 12% 

Speakers 12 24% 

Internet/ wifl 47 94% 

Printer 35 70% 

LMS/ online Platform 47 94% 
 

The predominance of Home Economics specialization may be 
attributed to the greater availability of related teacher 
education programs and the sustained demand for Home 

Economics educators in secondary schools. In contrast, the 
lower representation of ICT teachers may reflect the 
nationwide shortage of qualified ICT professionals and the 
specialized technical competencies required in the field [22]. 
The large proportion of Teacher I respondents suggests that 
many teachers remain in the early stages of their professional 

careers or have yet to meet the requirements for promotion to 
higher ranks. Career progression within the teaching 
profession is often influenced by educational attainment, 
professional development, years of service, and performance 
evaluations [17]. Meanwhile, the limited number of Master 
Teacher I respondents may be explained by the stringent 

qualifications, extensive teaching experience, and restricted 
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availability of higher-ranking positions. This distribution 
indicates that most respondents possess a moderate level of 

teaching experience, which has been associated with improved 
instructional effectiveness and classroom management 
capabilities [19]. The relatively small percentage of teachers 
with only 0–3 years of experience may further indicate 
workforce stability and teacher retention within the 
participating schools. Teacher retention has been linked to 

institutional support, job satisfaction, and positive working 
conditions that encourage educators to remain in the 
profession [18]. Furthermore, the findings reveal limited 
participation in professional development activities, 
suggesting that many teachers may have insufficient 
opportunities for continuous learning and skills enhancement. 

Previous studies have identified inadequate funding, 
scheduling conflicts, and limited access to training programs 
as common barriers to teacher professional development [20]. 
The very low percentage of teachers who attended numerous 
training sessions indicates that only a small number have 
benefited from sustained professional growth opportunities, 

potentially affecting their capacity to stay up to date  with 
emerging pedagogical and technological trends. Finally, the 
universal availability of laptops or personal computers among 
respondents highlights the increasing integration of digital 
technologies in teaching and learning. The high availability of 
Internet/Wi-Fi access and Learning Management Systems 

(LMSs) further demonstrates strong institutional support for 
technology-enhanced instruction, which has been shown to 
facilitate effective teaching, access to resources, and flexible 
learning environments [21]. 

 In contrast, Projector TV (12%) was the least available 
resource. The limited availability of projectors may be 

attributed to budget constraints, inadequate infrastructure, or 
unequal distribution of technological resources among 
schools. [2] emphasized that teacher digital competence is 
shaped by a broad set of professional, pedagogical, and 
technological capacities rather than by technical skill alone. 
[3] Likewise, it was found that both personal and context-

related factors influence vocational teachers’ digital 
competence. [9] further explained that the quality of classroom 
technology integration depends on teachers' perceived utility 
of technology and the specific instructional context. 

B. Level of self-assessed Technology proficiency of TVE 

teachers in the use of technology for instruction. 

TABLE 2. Summary of the Teachers' Level of Technology Proficiency 

Indicators Mean Adjectival Rating 

Technical Operational Skill 3.380 Moderately Proficient 

Pedagogical Skill 3.504 Proficient 

Troubleshooting Skill 3.056 Moderately Proficient 

Digital Content Creation & Curation Skill 3.208 Moderately Proficient 

Adaptation to Relevant Technology 3.568 Proficient 

Overall Mean 3.343 Moderately Proficient 

 

The results indicate that the respondents have an overall 
mean of 3.343, described as Moderately Proficient, suggesting 
that TVE teachers possess an adequate level of technology 

competency but still have room for improvement in several 
areas. This finding implies that while teachers are capable of 
utilizing technology in their instructional practices, they may 

not yet have fully mastered all technological skills necessary 
for highly effective technology integration in teaching and 

learning. Among the indicators, Adaptation to Relevant 
Technology obtained the highest mean score of 3.568, with an 
adjectival rating of Proficient. This result suggests that the 
respondents are generally capable of adjusting to new and 
emerging technologies relevant to their teaching 
responsibilities. The high rating may be attributed to the 

increasing availability of digital tools and online learning 
platforms, as well as the growing demand for technology 
integration in education. It also reflects teachers' willingness 
to learn and utilize technological resources to enhance 
classroom instruction and meet the evolving needs of 
learners.[13] Similarly, Pedagogical Skill received a mean 

score of 3.504, also interpreted as Proficient. This indicates 
that teachers are confident in incorporating technology into 
their teaching strategies and instructional methods. The result 
suggests that respondents understand how technology can 
support learning objectives, facilitate student engagement, and 
improve instructional delivery. Their proficiency in this area 

may have been developed through teaching experience, self-
directed learning, and exposure to technology-enhanced 
educational practices. On the other hand, Troubleshooting 
Skill recorded the lowest mean score of 3.056, interpreted as 
Moderately Proficient. This finding indicates that teachers 
experience some difficulties in diagnosing and resolving 

technical problems that may arise during technology use. The 
lower rating may be attributed to limited technical training, 
insufficient hands-on experience with technology 
maintenance, or a lack of specialized support when 
technological issues occur. As a result, teachers may rely on 
colleagues, technical staff, or external assistance to address 

technological challenges. Likewise, Digital Content Creation 
and Curation Skill obtained a mean score of 3.208, while 
Technical Operational Skill received a mean score of 3.380, 
both interpreted as Moderately Proficient. These results 
suggest that although teachers can operate technological tools 
and create or manage digital instructional materials, their skills 

may not yet be advanced enough to fully realize the potential 
of educational technologies. This may be due to limited 
professional development opportunities, lack of advanced 
training, or insufficient exposure to specialized digital content 
creation tools.[2] explained that teacher digital competence 
includes technical, pedagogical, ethical, and professional 

dimensions of technology use.  [3] Found that vocational 
teachers’ digital competence involves both individual 
capability and contextual support for technology integration. 
[4] 

C. Extent of Application of Technology-Based Instructional 

Practices of TVE Teachers 

TABLE 3. Summary of the Teachers' Technology-Based Instructional 

Practices 

Indicators Mean Adjectival rating 

Technology-enhanced demonstration 3.088 Moderately Practiced 

Use of technology for student practice 2.936 Moderately Practiced 

Facilitation of a technology-based project 3.072 Moderately Practiced 

Use of real-world contextualization 3.004 Moderately Practiced 

Proportion of Technology used in class 2.992 Moderately Practiced 

Overall Mean 3.018 Moderately Practiced 
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The results indicate that the respondents have an overall 
mean of 3.018, interpreted as Moderately Practiced, 

suggesting that technology integration is present in their 
instructional practices but is not yet implemented extensively 
or consistently. This finding implies that while teachers 
recognize the importance of incorporating technology into 
teaching and learning, its utilization remains at a moderate 
level, possibly due to limitations in resources, training, 

technical skills, or institutional support.[12] Among the 
indicators, Technology-Enhanced Demonstration obtained the 
highest mean score of 3.088, with an adjectival rating of 
Moderately Practiced. This result suggests that teachers 
moderately use technological tools, such as presentations, 
videos, simulations, and multimedia resources, when 

demonstrating concepts and skills in the classroom. The 
relatively higher score may be attributed to the accessibility of 
laptops, internet connectivity, and online resources that 
support instructional demonstrations. However, the rating also 
indicates that technology-enhanced demonstrations are not yet 
fully maximized in classroom instruction. Similarly, 

Facilitation of Technology-Based Projects recorded a mean 
score of 3.072, while Use of Real-World Contextualization 
obtained a mean score of 3.004, both interpreted as 
Moderately Practiced. These findings suggest that teachers 
occasionally incorporate technology into project-based 
learning activities and use technological resources to connect 

lessons with real-life situations. However, the moderate 
ratings indicate that such practices may not be consistently 
implemented across all learning activities. Factors such as 
limited access to specialized equipment, insufficient training, 
or time constraints may influence the extent of technology 
integration in these areas. The indicator Proportion of 

Technology Used in Class obtained a mean score of 2.992, 
which is also interpreted as Moderately Practiced. This finding 
suggests that technology is utilized in classroom instruction to 
a moderate extent but may not be fully embedded in daily 
teaching practices. Teachers may still rely on traditional 
teaching methods alongside technological tools, resulting in a 

balanced but not technology-centered instructional 
approach.[12] 

The lowest mean score, 2.936, was obtained by Use of 
Technology for Student Practice, which was likewise rated as 
Moderately Practiced. This result indicates that students have 
limited opportunities to engage directly with technology 

during practice activities, exercises, or skill-development 
tasks. The lower rating may be attributed to insufficient 
technological devices, internet connectivity issues, limited 
classroom resources, or teachers’ lack of confidence in 
managing technology-based student activities. As a result, 
technology may be used more frequently for teacher-led 
instruction than for student-centered learning experiences. 

[9] stressed that technology integration varies according to 
teachers’ beliefs about the usefulness of technology in specific 
classroom contexts. [10] 

 Explained that technology integration practices may be 
understood by examining the actions and roles of teachers and 
students when digital tools are used. [11] also reported that 

technology-supported instruction can enhance teaching 

practices, make learning more interactive, and increase learner 
motivation when applied meaningfully. 

IV. CONCLUSION 

Based on the findings of the study, the following 
conclusions were drawn: 

The findings indicate that TVE teachers possess functional 
but still developing technological competence, enabling them 
to use technology in instruction but not yet at a level that 

ensures consistent, confident, and transformative classroom 
integration. Teachers demonstrated strengths in using 
pedagogical technology and adapting to relevant digital tools; 
however, limitations in troubleshooting and digital content 
creation constrain their ability to maximize technology-
enhanced learning experiences. Technology integration was 

evident in classrooms, though it remained largely teacher-
centered, emphasizing content delivery and demonstrations 
over student-centered activities that promote collaboration, 
hands-on practice, and active engagement. While students 
perceived technology-based instruction as beneficial for 
improving digital competence and conceptual understanding, 

its influence on procedural knowledge and practical task 
performance was comparatively weaker. 

Furthermore, teacher profile characteristics generally did 
not significantly influence technology proficiency, suggesting 
that competence is shaped more by actual experience, 
exposure, and institutional support than by demographic 

factors. The study revealed that technology proficiency alone 
does not guarantee effective classroom integration; rather, the 
meaningful application of technology in instruction is the key 
factor associated with improved student learning outcomes. 
Moderate levels of technology integration were largely 
influenced by contextual barriers, including limited resources, 

insufficient training, unreliable internet connectivity, heavy 
workloads, and technical challenges. Nevertheless, teachers 
demonstrated resilience through adaptive strategies such as 
peer collaboration, self-directed learning, instructional 
adjustments, and backup planning, indicating that stronger 
institutional support, targeted professional development, and 

improved technological resources can further advance 
technology integration toward more effective, consistent, and 
learner-centered TVE instruction. 

V. RECOMMENDATIONS 

Based on the study's findings, it is recommended that TVE 

teachers further enhance their competencies in 

troubleshooting, digital content creation, and learner-centered 

technology integration by providing students with more 

opportunities to engage with digital tools during practical 

activities, projects, and performance-based tasks. School 

administrators and instructional leaders should strengthen 

support mechanisms through continuous professional 

development, coaching, mentoring, classroom assistance, and 

improved access to technological resources, including 

projectors, internet connectivity, and digital learning 

platforms. Likewise, DepEd and educational planners should 

implement sustained, hands-on, and context-specific training 
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programs that emphasize the practical application of 

technology in TVE instruction while addressing resource-

related challenges. Future studies may expand the 

investigation across different schools, grade levels, and 

vocational specializations and incorporate classroom 

observations, intervention designs, and objective performance 

measures to further examine the impact of technology 

integration on students’ actual learning outcomes and skill 

development. 
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