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ABSTRACT 
 

This study examines the integration of 21st-century teaching strategies in Technical Vocational Livelihood 
(TVL) education in Tagum City, Philippines, with a focus on inquiry-based, project-based, discovery, and 
problem-solving learning approaches. These strategies aim to enhance students' critical thinking, 
collaboration, and digital literacy —essential skills for a modern workforce. The researchers employed a 
convergent parallel mixed-methods design (Creswell et al., 2003). In this approach, quantitative (numerical) 
data were collected and analyzed first, followed by qualitative (textual) data to explain or elaborate on the 
quantitative findings. The quantitative phase employed a 5-point Likert scale survey to measure the 
frequency with which teachers use 21st-century teaching strategies, with scores categorized as follows: 
"Always" (93.75% or above), "Most of the time" (75% to 93.75%), "Sometimes" (50% to 74.99%), "Rarely" 
(25% to 49.99%), and "Never" (75% or less). Results showed that Project-Based Learning (M = 4.56), 
Discovery-Based Learning (M = 4.53), and Problem-Based Learning (M = 4.50) were rated “Very High,” 
while Inquiry-Based Learning (M = 4.36) was rated “High,” leading to an overall mean of 4.48 (“High”). 
These results indicate that TVL teachers frequently utilize these strategies in their practice. The qualitative 
phase, which involved in-depth interviews, provided insights into the challenges encountered. Teachers 
reported that the effectiveness of these strategies is hindered by limited tools and technology, insufficient 
professional development, and inconsistent student engagement due to behavioral and motivational issues. 
Despite these challenges, educators demonstrated adaptability by combining strategies and leveraging 
community partnerships. This mixed-methods approach (Rossman & Wilson, 1985) highlighted both the 
promise and limitations of integrating 21st-century teaching strategies in TVL education. The study 
emphasizes the need for increased resource investment, targeted TVL teacher training in the Philippines, 
and stronger collaboration among stakeholders to better prepare students for a technology-driven global 
workforce. 

 

Keywords: 21st-century teaching strategies, Technical Vocational Livelihood education, inquiry-based 
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resource constraints, student engagement. 

 

 
1. INTRODUCTION 

 
In the 21st century, students should not only have good learning conditions but also be able to 

survive in an extremely changing and dynamic world. To develop basic skills that enable reasoning, critical 
and creative thinking, effective collaboration, and active engagement in a globally connected world (Ross, 
2017). Effective teaching strategies are crucial for improving student performance. This is because the way 
teachers choose and implement these strategies significantly impacts students' attitudes, class 
performance, and the development of 21st-century learning (Blanca, 2019). 

A study by Varas et al. (2023) revealed a significant lack of consensus in Latin America regarding 
21st-century teaching strategies. While frameworks often highlight collaboration, critical thinking, 
communication, and creativity (the four Cs), particularly for TVL (Technical Vocational Livelihood) subjects 
with a strong technology component that requires digital literacy and communication skills, most teachers 
who taught different subjects, including TVL (Technical Vocational Livelihood) in the study, did not mention 
these specific skills. Even those who mentioned the four Cs reported using the same teaching strategies,



 

 

such as project-based learning, discussions, literacy strategies, and group work, regardless of the skill 
being addressed, to enhance 21st-century learning. 

In Malolos, Bulacan, a gap exists between students and the 21st-century teaching strategies used 
by teachers. Despite teachers reporting high efficacy in these methods, some believe their focus on holistic 
development may prevent students from fully acquiring competencies. Experienced teachers may also 
misjudge student needs by assuming the subject is easy (Santos, 2017). 

This study will explore effective 21st-century teaching strategies in Technical Vocational Livelihood 
(TVL) Education for Senior High School in Tagum City, DepEd. The goal is to identify methods that promote 
critical thinking, problem-solving, and digital literacy (Ezenwafor, 2015; Lear et al., 2019). The research will 
examine how teaching practices can be improved to better prepare students for the evolving 21st-century 
workplace (Glinel, 2020). 

 

 
 

2. OBJECTIVES 
 

This research aims to investigate the effectiveness and experiences of various 21st-century 
teaching strategies (specifically Inquiry-based, Project-based, Discovery, and Problem-solving learning) in 
the teaching-learning process at Tagum City Public Schools, offering the Technical-Vocational Livelihood 
(TVL) track.  
 
This study seeks to accomplish the following objectives: 
 

• To identify the frequency and extent of utilization of specific 21st-century teaching strategies (namely, 
Inquiry-based, Project-based, Discovery, and Problem-solving learning) by teachers in the 
Technical-Vocational Livelihood (TVL) track in Tagum City Public Schools. 

• To determine the perceived effectiveness of these 21st-century teaching strategies in enhancing the 
teaching-learning process and skill acquisition within the TVL programs in Tagum City Public 
Schools. 

• To explore and analyze the experiences, challenges, and opportunities encountered by TVL teachers 
in implementing the four specified 21st-century teaching strategies in their respective fields of 
specialization. 

 
Research Questions 

Specifically, this study seeks answers to the following questions: 
1.   What are the most frequent teaching strategies used in 21st-century learning in Teaching and 

Learning Technical and Vocational Education through these strategies? 
1.1. Inquiry-based learning 
1.2. Project-based learning 
1.3. Discovery learning 
1.4. Problem-solving learning 

2.   What are the experiences of TVL teachers regarding 21st-century teaching strategies in 
the teaching-learning process? 

3.   What intervention plan will be implemented after gathering and interpreting the data? How will 
it be implemented? 

 

3. MATERIALS AND METHODS 
 
Research Design 

To gain a comprehensive understanding of effective teaching strategies for 21st-century learning 
in Technical Vocational Livelihood (TVL), this study employed a convergent parallel mixed-methods design. 
According to Taherdoost (2022), a mixed-method design combines both quantitative and qualitative 
techniques. In this design, quantitative and qualitative data were collected simultaneously and then 
integrated to provide a more comprehensive understanding of the study. The researcher aims to triangulate 
the methods by directly comparing the quantitative statistical results and qualitative findings (Creswell & 
Clark, 2011). During the research process, two data sets were obtained, analyzed separately, compared, and 
gathered, and the quantitative (numerical) information was analyzed. The qualitative (text) data were 
collected and processed to explain or elaborate on the result. The reasoning behind this technique was that 
quantitative data and subsequent analysis provided a broad grasp of the study subject. The qualitative data 



 

 

Indicators Mean Description 

 

Inquiry-Based Learning 
 

4.36 
 

High 

Project-Based 4.56 Very High 

Discovery-Based 4.53 Very High 

Problem-Based 4.50 Very High 

Overall mean 4.48 High 

 

and analysis clarified and explained those statistical results by studying participants' viewpoints in greater 
depth (Creswell et al., 2003). 

This study used a mixed-methods approach to examine 21st-century teaching strategies. A 
quantitative Likert survey was distributed to Technical Vocational Livelihood (TVL) teachers to collect data 
on the frequency and perceived effectiveness of their teaching strategies. This was supplemented by in- 
depth, open-ended interviews to gather qualitative insights on their experiences and perceptions of 
integrating 21st-century skills. By combining these two methods, the study aims to provide a complete 
picture of how to optimize teaching strategies for TVL students. 

 

Research Instrument 
The researchers employed a convergent parallel mixed-methods design. In this approach, 

quantitative (numerical) data is collected and analyzed first. Subsequently, qualitative (textual) data is 
gathered and processed to explain or elaborate on the quantitative findings (Creswell et al., 2003). 

The study's quantitative phase employed a 5-point Likert scale survey to measure the frequency 
with which teachers use 21st-century teaching strategies. Scores were categorized from "Always" (scores of 
93.75% or above) to "Never" (scores of 75% or less). The qualitative phase involved in-depth interviews to 
explore teachers' perceptions of the effectiveness of these strategies and the challenges they faced. This 
mixed-methods approach integrated both quantitative data and qualitative insights to provide a 
comprehensive understanding of the topic (Rossman & Wilson, 1985). 

 
Respondents of the Study 

The study utilized purposive sampling to select all senior high school Technical Vocational 
Livelihood (TVL) teachers from public schools in Tagum City (Etikan et al., 2016). Participants completed 
a quantitative survey on their demographics and attitudes toward teaching strategies. A smaller group of 
teachers also participated in in-depth interviews to share their personal experiences. This mixed-methods 
approach, which combines quantitative and qualitative data, was used to provide a comprehensive view of 
TVL teachers' perspectives on 21st-century teaching (Fung, 2017; Renwick, 2022). 

 
Data Gathering 

For the quantitative phase, the researchers first secured permission from the school dean or head. 
They then administered a Likert scale survey to all Technical-Vocational-Livelihood (TVL) teachers in the 
schools, using purposive and total enumeration sampling. This survey measured the use of various teaching 
strategies, including Inquiry-Based, Project-based, Discovery-Based, and Problem-Solving Approaches. After 
the data were collected face-to-face, they were carefully managed to ensure accuracy and confidentiality 
before being analyzed. 

For the qualitative phase, the researchers used interviews and classroom observations to gain 
deeper insights. After getting permission from school administrators, they coordinated with selected 
teachers who consented to participate, ensuring ethical standards were met. The interviews used open-
ended questions to explore teachers' experiences and challenges. The observations helped validate this 
information by letting researchers see the strategies in action. All data was systematically documented and 
transcribed to provide a complete picture of the findings. 

 
4. RESULTS AND DISCUSSION 

 
Different 21st-century teaching strategies used by the teacher in Technical Vocational 

Livelihood Education 
 

Table 1. Summary of the Different 21st Century Teaching Strategies Utilized in Technical Vocational 
Livelihood Education



 

 

Table 1 highlights the utilization of 21st-century teaching strategies—Inquiry-Based, Project-Based, 
Discovery-Based, and Problem-Based Learning—with an overall mean score of 4.48, indicating a 
consistently high level of implementation. Inquiry-Based Learning (4.36) fostered curiosity and critical 
thinking through exploration and questioning, while Project-Based Learning (4.56) stood out for its real-
world applications and student engagement in meaningful projects. Discovery-Based Learning (4.53) 
emphasized self-directed exploration, and Problem-Based Learning (4.50) promoted collaborative problem-
solving and application of knowledge to real-world challenges. Collectively, these results underscore the 
strong emphasis on student-centered approaches that cultivate critical thinking, collaboration, and practical 
skills. These findings align with Kumar et al. (2019), Bruce (2016), and Boholano (2017), who emphasize 
that modern education requires diverse and innovative strategies—supported by technology—to actively 
engage learners, balance knowledge with skills, and prepare students for success in the 21st century. 

 
Inquiry-Based Learning 

Inquiry-Based Learning in Technical-Vocational Livelihood (TVL) Education was implemented at a 
high level, as reflected in the overall mean score of 4.36. The highest indicator (mean = 4.75) was on 
observing students apply new skills, highlighting the strong emphasis on active, student-driven learning. 
On the other hand, asking students to use labels provided in class had the lowest mean (4.08), showing an 
area for improvement. These results indicate that teachers encourage students to explain concepts and 
definitions in their own words, which aligns with Mariano (2017), who emphasized that inquiry-based 
learning stimulates student interest and deepens understanding beyond lectures and memorization. 
Similarly, Hamdan et al. (2022) found that inquiry-based learning enhances conceptual knowledge, inquiry 
skills, and soft skills. Overall, the findings suggest that Inquiry-Based Learning in TVL promotes critical 
thinking, independent exploration, and skill development, though certain areas, such as guided labeling, 
could be improved. 

 
Project-Based Learning 

Project-Based Learning (PBL) emerged as the most highly utilized strategy with an overall mean 
of 4.56, categorized as very high. The highest item (mean = 4.81) showed that teachers helped students 
understand why information was given to projects, signifying the importance of clarifying project purposes 
in fostering comprehension and engagement. This reflects how students achieve deeper learning by 
working on complex, open-ended, and decision-making activities that enhance problem-solving and 
creativity. As Syawaludin et al. (2022) highlight, PBL involves projects developed around student-defined 
difficulties and demands, making the learning process authentic and meaningful. The findings strongly 
suggest that PBL effectively integrates knowledge with real-world applications, thereby promoting student 
engagement, collaboration, and critical thinking, ultimately contributing to more impactful learning 
experiences. 

 
Discovery-Based Learning 

Discovery-Based Learning was also highly implemented, with an overall mean of 4.53. The highest 
mean (4.80) indicated that teachers effectively provided tools and resources to support interactive and 
hands-on learning. However, some areas, such as providing sufficient resources for data collection (mean 
(4.25) and verifying findings through further research received comparatively lower scores, indicating areas 
where support could be enhanced. This aligns with Karan (2023), who emphasizes that discovery-based 
learning enables students to explore and solve challenges through experimentation, thereby fostering 
critical thinking and retention. In TVL classrooms, teachers have successfully provided the means for 
interactive and experiential learning, although resource adequacy and research verification remain areas 
that need attention. The overall findings show that Discovery-Based Learning cultivates problem-solving 
and critical thinking, aligning well with its intended principles. 

 
Problem-Based Learning 

Problem-Based Learning (PBL) achieved an overall high mean score of 4.50, highlighting its 
effective use in fostering collaboration. The highest mean (4.69) was on encouraging students to collaborate 
and share ideas to solve problems, demonstrating that TVL teachers promote teamwork and collective 
problem-solving. This approach fosters skills aligned with 21st-century competencies, particularly 
collaboration and critical problem-solving. However, the lowest mean (4.17) was found in assigned 
independent research projects, indicating a need to strengthen student autonomy and initiative in self-
directed learning. Nilsen and Gustafsson (2016) support this by noting the positive relationship between 
cooperative teaching practices and student engagement. Overall, the findings emphasize that while 



 

 

collaboration is a strong aspect of Problem-Based Learning, encouraging independence and self-reliance 
through research activities is equally essential for a balanced instructional approach. 

 
 

The specific activities employed by the Technical-Vocational-Livelihood (TVL) teachers in using 
21st-century teaching strategies in the teaching-learning process. 

 
Following a thorough analysis of participants' responses to their experiences with Technical-

Vocational Livelihood within the teaching and learning process, ten prominent themes were identified in the 
context of inquiry-based learning: 1) Student Engagement, 2) Student-driven Inquiry, 3) Project-based 
Learning, 4) Hands-on Learning, and 5) Practical Experience. In terms of discovery-based learning, the 
identified themes included 6) Student Autonomy, 7) Critical Thinking, and 8) Real-world Learning. 
Additionally, the themes associated with problem-based learning focused on 9) Problem-solving skills, and 
10) The Role of the Teacher as Facilitator. 

 
Table 2. Themes and Core Ideas of the Specific Activities Employed by Technical-Vocational-Livelihood 
(TVL) Teachers in Using 21st-Century Teaching Strategies in the Teaching-Learning Process. 

Major Themes Core Ideas 

Student engagement 
• Asking students to share their experiences 

• Motivating students to share their thoughts and ideas. 

• Share their thought or ideas on a problem. 

Student-driven inquiry 
• Teacher employs a creative reporting style 

• Learners formulating their learning. 

Hands-on Learning 

• Teachers do an activity where students need to learn hands-on 
by creating and developing. 

• Students need to have demonstrations and actual procedures. 

• The demonstrations and performances were followed 
immediately to upskill the students. 

Practical Experience 
• There is learning by doing, with more practical demonstrations. 

• Students learn by themselves through experience.  

Experiential Learning 
• Employing experiential learning for students to learn through 

experiences. 

• Students have an innovation that is not found in the book.  

Student autonomy 
• Letting the students do what they wanted because they wanted 

to discover. 

• Discovering terminologies through experience 

Critical thinking 
• Finding solutions independently with minimal instructions. 

• Discovering using technology with minimal instructions. 

Real-world learning 
• Trial and error while establishing clear boundaries to ensure 

students do not damage the equipment. 

• Learning outside the institutions. 

Problem-solving skills 
• Solving problems using common sense 

• Problem-solving skills when applying interpersonal and 
intrapersonal skills. 

Teacher as facilitator 
• Guide students in solving a problem 

• Measuring and justifying outputs based on the teacher-provided 
inputs.                                      

Table 2 above presents the themes and core ideas based on Research Question 2, highlighting the specific 
activities employed by Technical-Vocational-Livelihood (TVL) teachers in using 21st-century teaching 
strategies in the teaching-learning process. 

 

Student Engagement 
The research findings highlighted student engagement as one of the most rewarding experiences 

in Technical and Vocational Livelihood Education (TVLE). Teachers observed that students who 
actively participated in class discussions and collaborative activities developed a deeper understanding and 



 

 

stronger critical thinking skills. Engagement was fostered through real-world activities, peer-to-peer 
interactions, and dynamic strategies that encouraged active participation, making learning more relevant to 
students’ experiences. Jaca (2023) emphasized the importance of collaborative learning in TVLE, stressing 
that real-world applications and peer engagement not only captivate learners but also prepare them with 
essential skills for the workforce. This highlights that student engagement is a vital component in developing 
21st-century competencies and enhancing overall academic and professional readiness. 

 
Student-Driven Inquiry 

Another significant finding was the role of student-driven inquiry in fostering independent and 
meaningful learning. Teachers implemented strategies such as creative reporting styles and opportunities 
for students to define their own learning goals, which encouraged students to take ownership of the learning 
process. This learner-centered approach promoted critical thinking and empowered students to pursue 
topics aligned with their interests. As Mduwile and Goswami (2024) noted, active learning strategies—such 
as discussions, group projects, and hands-on activities—enhance student involvement, teamwork, and the 
application of knowledge. This shift to inquiry-driven approaches underscores the increasing importance of 
autonomy and engagement in equipping students with the skills necessary for lifelong learning and 
success. 

 
Hands-on Learning 

Hands-on learning was a central strategy in TVL classrooms, with teachers emphasizing activities 
such as performances, demonstrations, and real-world projects. These approaches enabled students to 
connect theoretical knowledge with practical applications, thereby enhancing their critical thinking, problem-
solving, and creativity. Teachers reported that project-based learning provided students with authentic 
opportunities to confront challenges and apply their knowledge in meaningful ways. Supporting this, Kimani 
(2024) found that implementing project-based strategies fosters considerable gains in critical thinking, 
collaboration, and communication skills. By engaging in authentic tasks, students not only enriched their 
learning experience but also developed competencies necessary for their future careers. 
 
Practical Experience 

The findings further emphasized the integration of practical experience into TVL lessons. Teachers 
often employed demonstrations, simulations, and real-world tasks that allowed students to practice 
essential skills directly. Such experiences reinforced problem-solving and encouraged students to engage 
in active, skill-based learning. Herald (2024) emphasized that practical experiences are vital for 
employability and productivity, equipping learners with competencies that are immediately applicable in 
various professions. Similarly, Alejandro and Bucad (2024) pointed out that TVL students’ readiness 
depends heavily on practical skills that prepare them for careers and lifelong adaptability. Thus, practical 
experience serves as a foundation for bridging classroom learning with the demands of the workforce. 

 
Experiential Learning 

Experiential learning was also highlighted as a vital teaching strategy, where students learned by 
experimenting and discovering solutions. Teachers encouraged exploration, creativity, and problem-solving 
through trial-and-error approaches, fostering active engagement. Tingzon and Buyok (2022) stressed that 
teachers serve as facilitators in experiential learning, guiding students through processes while allowing 
them to take ownership of outcomes. Teachers noted that creating space for students to deviate from rigid 
requirements enhanced discovery and deeper understanding. This approach illustrates how experiential 
learning encourages independence, innovation, and critical thinking while grounding learning in real-world 
applications. 

 
Student Autonomy 

Student autonomy emerged as an important theme, particularly within discovery-based learning. 
Teachers recognized the importance of giving students the freedom to explore independently, even when 
challenges arose. This autonomy encouraged deeper engagement and a stronger sense of 
responsibility for learning outcomes. Tom (2023) highlighted that this strategy involves providing students 
with questions or challenges and allowing them to discover solutions independently, with the teacher 
serving as a guide. By fostering autonomy, teachers helped students develop confidence, initiative, and 
resilience—skills essential for personal growth and 21st-century success. 

 



 

 

Critical Thinking 
The study also showed that students were often encouraged to solve problems independently, 

demonstrating their ability to think critically and apply knowledge effectively. Teachers reported that minimal 
instruction sometimes prompted students to take greater initiative, allowing them to develop flexibility in 
problem-solving. Zackariasson (2019) emphasized that supervisors can encourage critical thinking by using 
contingent questioning and providing minimal yet strategic guidance, thereby prompting students to take 
responsibility for their own learning. These findings underscore the importance of cultivating independence 
and problem-solving capacity to prepare students for real-world complexities. 

 
Real-World Learning 

Real-world learning was another central theme, as teachers emphasized the connection between 
classroom knowledge and practical applications. By integrating real-life scenarios, simulations, and 
problem-solving tasks, students were better able to transfer skills to future careers and daily life. Teachers 
acknowledged that while discovery learning allowed valuable mistakes, it also required careful resource 
management to avoid risks. Khabeishvili (2024) highlighted the importance of shifting education toward 
active, collaborative, and critical learning environments, while Aflatoony et al. (2017) demonstrated how 
design-thinking approaches enhance real-world application of knowledge across disciplines. These findings 
suggest that real-world learning is vital for equipping students with transferable skills, adaptability, and 
creativity. 

 
Problem-Solving Skills 

Problem-solving skills were found to be essential outcomes of TVL strategies, encompassing both 
analytical and interpersonal abilities. Teachers observed that students who practiced systematic problem-
solving—identifying issues, generating solutions, and applying knowledge—developed confidence and 
adaptability in various contexts. Bariyyah (2021) described problem-solving as a structured process 
requiring both analytical reasoning and informed decision-making, while Choudhar et al. (2022) emphasized 
its increasing necessity in today’s fast-paced world. These insights highlight that problem-solving is not only 
an academic competency but also a vital life skill for navigating personal, professional, and societal 
challenges. 

 
Teacher as Facilitator 

Finally, the role of the teacher as a facilitator was highlighted as central to 21st-century education. 
Teachers guided students through problem-solving tasks while encouraging independence and 
accountability for learning outcomes. This approach struck a balance between support and autonomy, 
ensuring students had both direction and the freedom to explore solutions. Hattie and Donoghue (2016) 
emphasized that teachers adopting a facilitative role foster student ownership of learning, while Baker et al. 
(2020) stressed the importance of accountability in justifying outcomes. By acting as facilitators, teachers 
nurtured critical thinking, creativity, and responsibility, preparing students for the complexities of real-world 
problem-solving. 

 
Challenges and Coping can be proposed based on the findings 

After analyzing and scrutinizing the responses of the participants about the challenges and which 
coping can be proposed based on the findings of the results, 7 significant themes were identified: in 
Challenges, 1) Lack of Physical Resources, 2) Financial Constraints, 3) Lack of Critical Thinking 4) Lack of 
Interest and in coping 5) Adaptive Support 6) Collaborative Learning and 7) Parental Involvement. 

 
Table 3. Themes and Core Ideas of the Challenges and Coping of Technical Vocational Livelihood 
Teachers 

Major Themes Core Ideas 

Lack of Physical Resources 
• Lack of tools and equipment in the food and beverage industry 

• Lack of tools in motor servicing 

• Lack of bedding 

Financial Constraints • Lack of money for purchasing materials 

• Limitation of finances 

Lack of critical thinking 
• Students do not think about finding solutions 

• Lack of common sense. 

• Learners struggle to keep up with the lesson 



 

 

Lack of interest • Not complying with the task. 

• Students do not pay attention 

Adaptive support • Adjusting the learner's situation 

• Teacher provides resources 

Collaborative Partnership • Support from a partner institution 

• Provided tools and materials by the government 

Parental involvement • Parents as primary support 

• Parental consent to the accomplished task. 

Table 3: The table above presents the themes and core ideas based on Research Question 3, highlighting 
the challenges and coping mechanisms of the teachers. 

 
Lack of Physical Resources 

The lack of physical resources in Technical-Vocational-Livelihood Education (TVLE), particularly in 
areas such as Food and Beverage Services (FBS) and Motor Servicing, poses significant challenges in 
providing students with authentic, hands-on learning experiences. Teachers struggle to demonstrate 
technical procedures due to the absence of essential tools and equipment, which limits students’ skill 
development and preparation for real-world applications. Studies confirm that insufficient materials and 
facilities significantly hinder effective TLE instruction (Pamor et al., 2024; Gregorio, 2016; Basal, 2022), 
underscoring the urgent need for greater investment in educational resources to ensure competency-based 
learning outcomes. 

 
Financial Constraints 

Financial constraints pose significant barriers to teaching and learning, as many students lack the 
means to purchase the required materials for projects and practical activities. This situation prevents them 
from fully engaging in project-based learning, which relies heavily on materials for demonstrations and 
outputs. Teachers emphasize the importance of considering students’ economic conditions to ensure 
inclusivity and fairness, while studies (Capó Vicedo et al., 2021) affirm that the inability to afford educational 
resources hinders participation, limits skill development, and poses equity challenges in delivering quality 
education. 

 
Lack of Critical Thinking 

Teachers note that many students demonstrate limited critical thinking skills, often preferring to be 
“spoon-fed” instead of independently analyzing and solving problems. This reliance on external guidance 
weakens their reasoning, creativity, and decision-making abilities, which are vital for both academic success 
and real-world readiness. Critical thinking, a key requirement of 21st-century teaching strategies, enables 
students to evaluate information and develop logical solutions, yet educators continue to face challenges 
in fostering these skills (Abdulazeez & Ali, 2021), highlighting the need for intentional strategies to 
strengthen problem-solving and independent learning. 

 
Lack of Interest 

A lack of interest among students presents challenges in maintaining engagement and motivation 
in the learning process. Teachers observe delayed submissions, weak task compliance, and difficulty 
keeping up with lessons, all of which hinder the mastery of concepts and participation in active learning. 
This passivity undermines strategies that rely on collaboration and critical thinking, as students gravitate 
toward rote memorization and grade-driven approaches (Nagashibaevna, 2019; Omela & Martin, 2020; Du 
et al., 2020). Addressing this challenge requires innovative motivational approaches that can spark curiosity 
and sustain student involvement. 

 
Adaptive Support 

Adaptive support highlights teachers’ efforts to adjust teaching strategies and resources to 
accommodate students’ diverse needs and circumstances. Educators demonstrate fairness and inclusivity 
by considering students’ situations in decision-making, providing alternative learning resources, and 
ensuring equitable access despite limitations. Research (Gordon et al., 2016) stresses the importance of 
addressing equity in learning environments, underscoring that adaptive support enables teachers to foster 
inclusivity and create opportunities for all students to succeed, even in resource-constrained contexts. 
Collaborative Partnership 



 

 

Collaborative partnerships between schools, local governments, and external institutions play a 
vital role in bridging gaps in resources and support for education.  Teachers acknowledge the City 
Government of Tagum’s contributions, including consumables, tools, and free assessments, which enhance 
the delivery of technical and vocational education. Studies (Harris & Jones, 2019; Ogunbiyi, 2017; Gipit et 
al., 
2020) affirm that schools cannot independently meet all their resource needs, making partnerships with 
government and community institutions essential for sustaining educational quality and enabling the 
effective implementation of 21st-century teaching strategies. 

 
Parental Involvement 

Parental involvement is a key factor in supporting students’ education, as parents serve as primary 
partners in addressing resource gaps and enhancing learning experiences. Teachers highlight how parents 
contribute by providing materials, granting consent for activities, and assisting in supplementary tasks that 
strengthen the school-home connection. Research (Epstein, 2018) emphasizes that parental support—
whether financial, emotional, or practical—significantly contributes to student success, helping them 
overcome academic challenges and promoting shared responsibility for educational outcomes. 

 

 

Table 4. Joint Display of Salient Quantitative and Qualitative Data 
 

 Quantitative Data 
Findings 

Qualitative Data 
Findings 

 

Data Integration 

 

 
 
 
 
 
 
 
 

Inquiry-based 
learning 

 
 
 
 
 

Table 1 reported the 
highest means on 
the following: 

 

 

Item 10: observed 
students as they 
applied new skills. 
(M= 4.75) 

 

 
 
 
 
 
 
 
 

Student 
Engagement 

The findings highlight the importance of 
inquiry-based learning and student 
engagement in Technical and Vocational 
Livelihood Education (TVLE). 
Quantitative data (M = 4.75) 
demonstrate the effectiveness of 
observing students apply new skills, 
highlighting the role of teacher 
monitoring in enhancing engagement. 
Qualitative insights from IDI_1, IDI_2, 
and IDI_5 emphasize the benefits of 
collaborative strategies, such as sharing 
experiences and problem-solving, which 
foster critical thinking and peer learning. 
These results indicate that student 
engagement is vital for developing 21st-
century skills.  

 

 
Item 9: observed 
students as they 
applied new 
concepts. (M=4. 51) 

 

 
 
 
 

Student-driven 
inquiry 

Quantitative and qualitative findings 
highlight the importance of student-
driven inquiry in TVL education. A high 
mean (M = 4.51) for Item 9 shows that 
teachers frequently observe students 
applying new concepts, which aligns 
with qualitative insights emphasizing 
learner-centered approaches. Teachers 
employ strategies such as "creative 
reporting" and collaborative problem-
solving to empower students to take 
ownership of their learning, as noted by 
IDI_5 and IDI_2. These findings 
demonstrate that student-driven inquiry 
fosters engagement, critical thinking, 
and independence, confirming its value 
in preparing students for real-world 
challenges and 21st-century teaching 
and learning. 



 

 

 

  
 

 
Table 1 reported the 

lowest means on the 

following: 
 
 

Item 7: expected 
students to use 
the labels 
provided in class. 
(M=4.08) 

 
 
 
 
 
 
 
 

Critical Thinking 

The findings reveal a contrast in TVL 
education between structured guidance 
and student independence. Quantitative 
data show that students prefer structured 
support, with the lowest mean score 
indicating a lesser reliance on labels in 
class. In contrast, qualitative 
observations highlight students' initiative 
and problem-solving with minimal 
instructions, suggesting the benefits of 
unstructured learning. Overall, the 
results indicate a need for a balance 
between providing guidance and 
fostering independence in education. 

Project-based 
learning 

 
 

 
Table 2 reported the 

highest means on 

the following: 
 
 

Item 2: helped 
students understand 
why information was 
given to the project. 
(M=4.81) 

 

 
 
 
 

Experiential 

learning 

The findings underscore the importance 
of experiential learning in TVL education, 
highlighting both teacher guidance and 
student autonomy. Quantitative results 
(M = 4.81) indicate that teachers play a 
crucial role in helping students 
understand project objectives. 
Qualitative insights emphasize the need 
for creativity and problem-solving 
through hands-on activities, like design 
experimentation and project-based 
tasks. This balance between structured 
guidance and independent exploration is 
vital for skill development and real-world 
application. 

 

 
 
 
 
 

Item 3: helped 
students learn to 
conclude a given 
project. (M=4.65) 

 
 
 
 
 
 
 

Practical 
Experience 

The results highlight the importance of 
practical learning in education, as 
evidenced by a high mean score (M = 
4.65), which reflects the effectiveness of 
hands-on strategies in facilitating 
student project completion. The 
quantitative data support this claim, 
while qualitative insights highlight the 
role of practical demonstrations in 
bridging the gap between theory and 
practice. Additionally, it emphasizes the 
significance of experiential learning both 
in the classroom and through real-world 
experiences. 

  
 
 

Table 2 reported the 

lowest means on the 

following: 
 
 

Item 10: related their 

observation to their 

previous project. 

(M=4.45) 

 
 
 
 
 
 
 
 

Hands-on 
learning 

The quantitative and qualitative data 
align in recognizing that students 
struggle with connecting observations 
to previous projects, as reflected by the 
low mean score of M = 4.45. However, 
the qualitative findings suggest that 
project-based learning involving hands-
on activities and real-world applications 
can improve students' ability to make 
these connections. Teachers' use of 
performance-based demonstrations and 
practical learning strategies can help 
students relate current experiences to 
past projects identified in the quantitative 
data. 



 

 

Discovery-
based learning 

 
 

 
Table 3 reported the 

highest means on 

the following: 
 
 

Item 4: Provide tools 
and resources for 
interactive learning. 
(M=4.80) 

 
 
 
 
 
 
 
 

Adaptive support 

Discovery-based learning and adaptive 
support underscore the importance of 
equitable resources and inclusivity in 
education. Quantitative data (M = 4.80) 
indicate the effectiveness of providing 
tools for interactive learning, while 
qualitative insights reveal teachers’ 
strategies, such as assessing student 
needs and offering alternative 
resources, to foster participation. 
Despite challenges like limited student 
reciprocation, these findings underscore 
the importance of adaptive support in 
facilitating discovery-based learning and 
meeting diverse student needs. 

 

 
 
 
 
Item 3: Created 
learning experiences 
that directly build 
career skills. 
(M=4.75) 

 
 
 
 
 

 
Real-world 

learning 

Real-world learning focuses on career-
oriented educational experiences that 
equip students with transferable skills. 
Quantitative data (M = 4.75) support the 
effectiveness of integrating real-world 
applications in education. Qualitative 
insights from teachers emphasize the 
need to balance exploration with 
resource consciousness. While 
discovery learning promotes learning 
from mistakes, it also poses risks, such 
as equipment damage, necessitating 
careful implementation. 

Table 3 reported the 

lowest means on the 

following: 
 
 

Item 9: Provided 
sufficient resources 
for data collection 

activities. (M=4.25) 

Collaborative 
partnership 

The quantitative and qualitative data 
underscore the crucial role of 
collaborative partnerships in addressing 
educational resource gaps. A mean 
score of 4.25 for Item 9 indicates a lack 
of sufficient resources for data collection, 
pointing to a need for improvement. 
Educators express gratitude for support 
from the City Government of Tagum, 
which provides consumables and free 
student assessments. However, 
teachers still rely on external institutions 
to fill some gaps, indicating that the 
resources offered are not entirely 
sufficient. This underscores the 
necessity for ongoing support to fully 
meet the material and financial needs of 
educational institutions. While 
partnerships are essential for bridging 
these gaps, there is a continuous need 
to strengthen connections to ensure 
adequate resources for effective 
teaching and learning. 



 

 

 

Problem-based 
learning 

Table 4 reported the 

highest means on 

the following: 
 
 

Item 5: Encourage 
students to work 
together and share 
ideas to solve 
problems. (M=4.69) 

 

 
 
 
 

Problem-solving 
skills 

Students report a high mean score of M 
= 4.69 for collaboration in problem-
solving, supported by qualitative findings 
that highlight the importance of 
interpersonal skills, such as common 
sense and effective communication. 
Both data sets emphasize the value of 
teamwork and effective problem-solving 
skills. 

 
 
 
 
 

 
Item 2: Ensure that 
problem-solving 
exercises align 
with curriculum and 
industry objectives. 
(M=4.67) 

 

 
 
 
 
 
 
 
 

Teacher as 
facilitator 

The quantitative data from Item 2, with a 
mean score of M = 4.67, indicate that 
students perceive problem-solving 
exercises as well-aligned with curriculum 
and industry objectives, underscoring 
the significance of meeting educational 
standards. This is supported by 
qualitative findings that highlight the 
teacher's role in guiding students 
through problem-solving while promoting 
accountability. Both data sets 
emphasize a balanced approach: the 
quantitative data focuses on alignment, 
while the qualitative insights reveal the 
teacher’s role in fostering autonomy and 
independent problem-solving skills. 

 

Table 4 reported the 

lowest means on the 

following: 
 
 

Item 8: assigned 
independent 
research projects. 
(M=4.17) 

 
 
 
 

 
Financial 

constraints 

Quantitative data indicate a mean score 
of M = 4.17, suggesting moderate 
student engagement in independent 
research projects. However, qualitative 
findings reveal that financial constraints 
hinder material acquisition, which in turn 
affects project completion and student 
engagement. Both data highlight 
challenges in project-based learning, 
with qualitative insights emphasizing 
financial barriers. 

 

Illustrated in Table 4 is the joint display of data and information gathered for both quantitative and 
qualitative results, specifically the Convergent Parallel Design. The joint display of quantitative and 
qualitative data in Table 3 illustrates key findings on inquiry-based learning, project-based learning, 
discovery-based learning, and problem-based learning within Technical Vocational Livelihood Education 
(TVLE). Quantitative results highlight high mean scores for teacher observations, such as monitoring 
students applying new skills (M = 4.75) and understanding project objectives (M = 4.81), underscoring the 
importance of structured guidance and experiential learning. Qualitative data reinforces these findings, 
highlighting strategies such as collaborative problem-solving, hands-on activities, and adaptive support to 
foster critical thinking, independence, and real-world application. However, lower mean scores, such as 
reliance on provided labels (M = 4.08) and resource sufficiency (M = 4.25), reveal challenges in balancing 
teacher guidance with student independence and addressing persistent resource gaps. Discovery-based 
learning, with tools for interactive activities (M = 4.80) and problem-solving exercises aligned with 
curriculum objectives (M = 4.67), further highlights the integration of 21st-century skills through innovative 
teaching strategies. 

Both data sets emphasize the role of teacher facilitation, adaptive support, and external 
partnerships in addressing challenges while advancing student engagement, practical skill development, 
and alignment with industry standards in Technical Vocational Livelihood. Magulod (2019) emphasizes 
the importance of understanding students’ learning styles to tailor instruction and enhance academic 
outcomes, while Rahim and Oh (2024) argue that effective 21st-century teaching often requires 
substantial resources, including access to technology and ongoing professional development for 
instructors. Many schools, particularly in disadvantaged areas, struggle to provide these critical resources, 



 

 

which creates disparities in educational quality and access. Similarly, Crosswell and Beutel (2017) stress 
that in the 21st century, teachers’ roles have become increasingly complex due to heightened 
accountability, bureaucratic obligations, and public scrutiny. Therefore, Table 3 highlights that while 
teacher guidance, collaborative problem-solving, and discovery-based strategies effectively promote 
21st-century skills, challenges remain in resource sufficiency, student independence, and the growing 
demands placed on educators. 

 

 
 

5. CONCLUSIONS AND RECOMMENDATIONS 

 
Conclusion 

The study's conclusion reveals that the level of utilization of 21st-century teaching strategies 
among Technical Vocational Livelihood (TVL) teachers in Tagum City is high, as indicated by the 
quantitative results. Teachers frequently employ inquiry-based, project-based, discovery, and problem-
solving learning strategies in 21st-century teaching. These strategies are effective in fostering critical 
thinking, problem-solving, and practical skills, as supported by qualitative data that highlight teachers' 
positive experiences with these strategies. 

The qualitative findings also align with the quantitative results, illustrating the consistent use and 
perceived effectiveness of these strategies in real-world applications. The themes emerging from the 
qualitative data include learner-centered strategies, such as project-based and inquiry-based learning, 
which focus on active student engagement through hands-on activities and experiential learning. Another 
prominent theme is resource challenges, with teachers reporting insufficient tools and financial constraints 
that hinder the effective implementation of their programs. Additionally, themes of student engagement 
and inclusivity reflect concerns about variability in students' interests and the need for better support 
systems for diverse learners. 

Overall, both the quantitative and qualitative findings converge to demonstrate that while TVL 
teachers effectively use 21st-century teaching strategies, significant challenges remain. Addressing these 
challenges through resource provision, stakeholder support, and professional development will enhance 
the alignment of teaching practices with the goals of 21st-century learning. 

 
Recommendation 

To maintain and improve teaching strategies, Technical-Vocational Livelihood teachers should 
continue to utilize 21st-century teaching strategies, such as inquiry-based, project-based, discovery, and 
problem-solving learning, which have been found to be effective in fostering critical thinking, problem-
solving, and practical skills. Regular professional development and training programs are crucial for 
keeping teachers informed about innovative practices and emerging technologies. Encouraging 
collaboration among educators can also foster the exchange of best practices and promote continuous 
improvement. 

Specifically, educators should integrate modern tools and digital resources into their teaching to 
enhance engagement and align with 21st-century learning goals. Institutions should address resource 
gaps by providing adequate tools, equipment, and financial support to ensure the effective implementation 
of teaching strategies. Policymakers should prioritize funding for TVL programs and establish partnerships 
with industries and stakeholders to enrich the curriculum and provide real-world learning opportunities. 

Moreover, schools should promote inclusivity by implementing support systems for students with 
diverse needs and fostering parental involvement to enhance student motivation and engagement. By 
addressing these areas, teaching effectiveness can be significantly enhanced, ensuring that students are 
better prepared for the challenges of the modern workforce. 

 
For Future Researchers. The rapidly evolving demands of the 21st century have transformed the 
educational landscape, underscoring the need for innovative teaching strategies in technical and 
vocational education. This study has illuminated the effectiveness of strategies such as project-based, 
inquiry-based, and discovery-based learning in fostering critical thinking, problem-solving, and career 
readiness among students. However, there is a significant area of unexplored potential that future research 
can address. The same study will be conducted in other localities to counter-verify the teachers' 
implementation of 21st-century teaching strategies, as there is a contradiction between the findings of 
quantitative and qualitative research. 

One critical area for future research is the long-term impact of 21st-century teaching strategies 
on students’ employability and professional success. While current studies highlight the immediate 



 

 

benefits of these strategies in skill development and engagement, longitudinal studies could examine how 
they influence students’ adaptability, creativity, and competence in real-world work environments. Such 
research could help refine these strategies to better align with industry demands and workplace 
expectations. 

Another avenue for exploration is the role of teacher professional development in implementing 
these strategies. Research could investigate the effectiveness of various training programs in equipping 
educators with the necessary skills to implement innovative strategies, particularly in technical and 
vocational education. This could include examining the challenges teachers face in integrating these 
strategies and identifying best practices for overcoming these barriers. 

Additionally, comparative studies between traditional and modern teaching strategies in technical 
and vocational settings could provide deeper insights into their relative advantages. This includes 
understanding how resource availability, institutional support, and cultural factors influence the 
effectiveness of these strategies. Such research would be particularly valuable in addressing regional 
disparities and ensuring equitable access to quality education. 

In conclusion, while the current study underscores the significant benefits of 21st-century teaching 
strategies, there is a pressing need for further research to explore their broader and long-term 
implications. By examining their impact on employability, the effectiveness of teacher training programs, 
and comparing them with traditional strategies, as well as the role of emerging technologies, future studies 
can provide a comprehensive framework for enhancing technical-vocational education. These efforts will 
ensure that students are not only equipped with the necessary skills for today’s workforce but also 
prepared to adapt to the ever-changing demands of the global job market. 
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