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Incorporating career-oriented teaching (COT) in technical-vocational
education addresses challenges in graduates’ job readiness by emphasizing
practical skills aligned with career interests. This study investigates the
impact of COT on students’ self-regulation in biology, which is crucial for
academic and career success. Quantitative analysis reveals that COT
significantly enhances self-regulation skills, including decision-making, goal
orientation, impulse control, and self-direction, compared to conventional
science teaching (CST). Qualitative responses underscore the positive
influence of COT on decision-making and goal orientation, with students
setting positive goals and exhibiting improved impulse control. Moreover,
COT fosters self-direction, promoting autonomy and responsibility for
learning. These findings emphasize the importance of innovative teaching
approaches like COT in developing students’ self-regulation abilities and
preparing them for the demands of the modern workforce. Integrating
concrete, problem-based tasks in COT and teacher training can further
enhance its effectiveness in developing specialized skills and self-regulation.
This research contributes valuable insights into instructional practices’ role
in shaping students’ self-regulation and highlights the need to explore further
innovative teaching strategies to support students’ holistic development.
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1. INTRODUCTION

The K to 12 program in the Philippines aims to bolster the quality and global competitiveness of
Filipino students by extending the basic education cycle to 12 years, encompassing kindergarten, primary,
and secondary education [1], [2]. However, graduates, especially those in the technical-vocational-livelihood
(TVL) track, encounter challenges in job readiness despite undergoing work immersion or on-the-job training
[3], [4]. Studies from various countries, including the Netherlands and Western nations, have highlighted a
predominant focus on academic achievement rather than career competencies in vocational education,
resulting in graduates being ill-prepared for the demands of their respective fields [5]. In the Philippines,
employability has been linked to critical skills such as critical thinking and problem-solving, exacerbating
education-occupation mismatch and job mismatch [6], [7]. The gap between education and employment
persists, particularly affecting TVL graduates who often lack proficiency in specialized subjects crucial for
their chosen careers [8], [9]. This mismatch hampers graduates’ employability and affects the overall

economic landscape [10].
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This study proposes integrating career-oriented teaching (COT) into core subjects like biology to
enhance students’ career readiness [11]. By promoting self-regulation among students-their ability to
independently manage their emotions, thoughts, and behaviors to achieve academic and personal goals-the
study seeks to foster independent learning and equip students with the necessary skills for success in both
academic and professional realms [12]. Additionally, incorporating socioemotional skills such as grit and
decision-making, along with career planning, aims to provide students with a holistic skill set essential for
navigating the complexities of the modern workforce [13]. Collaboration among stakeholders is necessary in
devising effective career plans and ensuring the seamless integration of COT into the educational framework
[14]. Through authentic learning practices and a focus on specialized subjects, this study enhances students’
content knowledge while promoting their employability through self-regulated learning practices [15].

In the landscape of educational innovation, COT emerges as a beacon of hope, offering a pragmatic
solution to the persistent challenges encountered in technical-vocational education. Traditional educational
paradigms often falter in adequately preparing students for the demands of the modern workforce, lacking in
equipping them with the practical skills and career guidance essential for success. Contrastingly, COT
integrates real-world relevance into classroom instruction, presenting students with a comprehensive learning
approach that enhances their academic prowess and vocational readiness. Extensive research by several
scholars [14], [15] underscores the transformative potential of COT, highlighting it is capacity to bridge the
chasm between theoretical knowledge and practical application. However, amidst the accolades, a noticeable
gap remains in our understanding of how COT influences students’ self-regulation within technical-
vocational fields, particularly in disciplines like biology.

In biology education, the cultivation of self-regulation skills is paramount, serving as the bedrock for
academic excellence and career preparedness. Previous research [16], [17] expounded that self-regulation
encompasses critical thinking and goal orientation, empowering students to navigate the intricacies of
scientific inquiry and effectively apply their knowledge. Empirical studies suggest that adopting self-
regulated learning strategies correlates positively with academic achievement and fosters a deeper
appreciation for biology [18], [19]. Nonetheless, despite recognizing self-regulation’s significance in shaping
learning outcomes, there exists a gap in our understanding of its specific implications for students'
performance in biology and the underlying mechanisms at play.

The current study aims to illuminate critical research lacunae by unraveling the nuanced interplay
between COT and self-regulation within the technical-vocational education landscape, focusing on biology.
While extant literature extols the virtues of COT in enhancing students’ academic and vocational
proficiencies, empirical evidence linking COT to heightened self-regulation in technical fields remains scarce
[20], [21]. By investigating these intricate relationships, the study provides invaluable insights into how
educational interventions can effectively cultivate students' career readiness and self-regulated learning. This
ambitious undertaking addresses a critical gap in the scholarly discourse and holds profound implications for
informing pedagogical practices and optimizing student outcomes in technical-vocational education.

The conceptual framework illustrated in Figure 1 delineates the impact of two teaching
methodologies, COT and conventional science teaching (CST), as independent variables on students’ self-
regulation skills. Notably, self-regulation is a pivotal predictor of proficiency in life science-technical-
vocational integrated skills [22], [23]. COT is a proactive approach to ensure that TVL students adeptly apply
and hone life science-technical-vocational integrated skills, even within core subjects such as science. Drawing
upon employability skill research by Shukla [11], these essential skills encompass metacognitive abilities,
communication proficiency, collaboration aptitude, and problem-solving prowess.

Self-regulation, comprised of impulse control, goal orientation, self-direction, and decision-making,
emerges as a multifaceted construct crucial for academic and vocational success. These facets, informed by
the research instrument employed by Gavora et al. [22] underpin the investigation’s focus on the correlation
between exposure to COT and enhanced self-regulation. Furthermore, this study intended to answer the
following research question: does exposure to COT improve students’ self-regulation in biology?

Teaching Approaches
a. Career-Oriented

Teaching Self-Regulation
b. Conventional

Teaching

Figure 1. Conceptual framework of the study
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2. METHOD
2.1. Research design

Employing a quasi-experimental research design, this study aimed to investigate the impact of
integrating COT and CST on students” self-regulation within the technical-vocational education context [24].
Without a true control group and randomized sample selection, the design aimed to estimate the causal effect
of the teaching intervention on the target sample, pre-grouped upon enrollment. The study involved two
intact classes specializing in information and communications technology (ICT), with one class receiving the
COT intervention and the other undergoing conventional teaching methods, measured through
pretest-posttest assessments of self-regulation and life science-technical-vocational integrated skills.
Additionally, qualitative data were collected and analyzed using thematic analysis to complement the
quantitative findings. The research aimed to ascertain whether integrating COT into teaching biology could
enhance students’ self-regulation skills.

2.2. Participants

The study employed purposive sampling, targeting two intact sections of grade 11 students from a
public senior high school in Makati City enrolled in the ICT strand, specializing in animation [25]. The
respondents comprising 70 senior high school students aged 16-17. They were evenly distributed between the
COT and CST groups within the TVL track.

2.3. Research instrument

The study employed two research instruments to measure the effects of COT and conventional
science teaching (CST) on students’ self-regulation skills. The self-regulation questionnaire (SRQ) was used
to evaluate how students apply self-directive processes, cognitive behaviors, and emotions to achieve goals
and cope with reactions [26]. The SRQ, comprising 27 items rated on a 4-point scale, assessed impulse
control, goal orientation, self-direction, and decision-making, achieving a test-retest reliability of 0.88. After
pilot testing with 100 grade 12 TVL-ICT students, the SRQ demonstrated good internal consistency with an
overall Cronbach’s alpha of 0.815, indicating reliability [22]. Table 1 provides sample items of SRQ in its
components. The SRQ underwent validation by four experts specializing in Science and Educational
Psychology from the University of the Philippines, resulting in revisions based on their feedback. The revised
instrument retained it is original item count and underwent pilot testing before achieving a Cronbach’s alpha
of 0.81, indicating good internal consistency [22].

Table 1. Sample items of SRQ and it is components

Components of self-regulation Sample items of SRQ
Impulse control It is hard for me to see anything helpful about changing my ways.
Goal orientation I can stick to a plan that is working well.
Self-direction I usually only have to make a mistake one time to learn from it.
Decision making | can usually find several different possibilities when | want to change something.

2.4. Teaching intervention

This study employed a non-randomized sampling technique, purposive sampling, to select two intact
grade 11 classes specializing in animation within the ICT strand. These classes were randomly assigned to
either the COT or CST group. To ensure fidelity to the lesson plan and minimize bias, a Master Teacher and
a Department Head observed the teacher-researcher during the intervention, using a checklist known as the
results-based performance management system classroom observation tool (RPMS-CQOT).

Both groups followed the 5Es learning cycle instructional model across seven weeks, covering
topics such as introduction to life science and perpetuation of life. The 5Es learning cycle instructional model
involves engaging students through exploration, explanation, elaboration, and evaluation, fostering a
comprehensive and interactive approach to learning. The COT group has been involved in activities
integrating technical-vocational skills with life science concepts. In contrast, the CST group followed the
conventional teaching approach that was aligned with the DepEd curriculum guide. The integration of native
language and English (code-switching) was used to facilitate learning, following previous research
highlighting the importance of using students’ first language in science education [27], [28].

Consent forms were obtained from parents before the intervention, and both groups underwent
pretest and posttest assessments using the SRQ. Throughout the intervention, students in both groups worked
collaboratively in small groups, assuming roles such as facilitator and reporter to enhance group productivity
[29], [30]. The COT approach, integrated within the 5Es learning model, spanned seven learning cycles,
allowing students to engage in various activities to improve self-regulation, with outputs generated after each
cycle to reinforce learning.
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2.5. Data collection and analysis

The implementation of the research study commenced after obtaining approval from the Schools
Division Superintendent and securing informed consent from the parents of the grade 11 TVL-animation
students. The self-regulation skills questionnaire was pilot-tested using Google survey forms answered by
100 grade 12 TVL-ICT students, demonstrating good internal consistency and reliability. A pretest of SRQ
was administered to the participants before the intervention. During the intervention, which lasted for eight
weeks, the COT group engaged in activities enriched with career-based and self-regulation components,
while the CST group participated in traditional activities. Posttest assessments using the SRQ were
administered to both groups after the implementation and accompanied by reflective journal writing to gather
qualitative insights into students' self-regulation and integrated skills development.

The quantitative analysis involved comparing both groups’ pretest and posttest scores using
independent samples t-tests for initial comparability and computing Cronbach’s alpha for instrument
reliability. Thematic analysis was conducted on students’ reflective journals to complement the quantitative
findings, following a structured process from data familiarization to report production [31]. This
mixed-method approach provided a comprehensive understanding of the effects of COT on students’
self-regulation and integrated skills development.

3. RESULTS AND DISCUSSION
3.1. Initial comparability in self-regulation

An independent samples t-test analysis revealed no statistically significant difference in the pretest
scores on self-regulation between the COT and CST groups, [t(69)=2.032, p=0.092], indicating initial
comparability between the groups. The mean pretest ratings of both groups showed a perception of needing
improvement in self-regulation toward learning biology. Similarly, Table 2 presents the descriptive values of
the SRQ mean pretest ratings. The mean pretest ratings of the CFT group (M=1.745, SD=0.257) and the CST
group (M=1.660, SD=0.157) generally responded ‘disagree’ in the 4-point scale instrument as shown by the
mean ratings.

Table 2. Descriptive statistics of SRQ mean pretest ratings
Group N Mean SD SE
Career-focused teaching 35 1745 0.257 0.013
Science conventional teaching 35 1.660 0.157  0.027
Note. SRQ maximum mean rating=4.0

3.2. Effects of teaching approaches on self-regulation

An independent samples t-test analysis revealed that after the intervention, students exposed to COT
exhibited higher mean posttest ratings in self-regulation compared to those in the CST group, indicating an
improvement in self-regulation in both groups after the intervention, t(68)=-3.462, p=0.015, as shown in
Table 3. The study found that the COT group exhibited significantly higher levels of self-regulation in
learning life science compared to the CST group [11]. Specifically, COT activities significantly enhanced
decision-making, goal orientation, impulse control, and self-direction, fostering proactive learning in biology
[26]. Conversely, the CST group struggled to demonstrate similar levels of self-regulation, likely due to its
less interactive and career-oriented approach [27]. These results highlight the efficacy of integrating career-
oriented elements into education to enhance self-regulation skills essential for academic and career success.
The instructional design of COT, including inquiry-based learning activities and peer teaching, provided
more opportunities for students to develop self-regulatory behaviors compared to traditional lecture-style
instruction in CST [29], [30].

Table 3. Independent samples t-test of self-regulation skills posttest
Skill t p (one-tailed)
Self-regulation  3.462 0.015*
Note. *Indicates p<.05; df=68

Qualitative analysis further supported these findings, revealing significant enhancements in
self-regulation among COT-exposed students compared to those in the CST group [32], [33]. Themes such as
decision-making and goal orientation emerged prominently in students’ reflections, emphasizing the role of
COT in fostering essential skills for academic and vocational readiness [34], [35]. By encouraging students to
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consider the consequences of their decisions and engage in practical activities, COT enhances employability
and preparedness for future careers.

COT Student 11: “Nakatulong ang life science sa akin dahil bago ako magpasya. Sinisiguro ko
muna kung ano ang maaaring maidulot nito sa akin at sa iba. Bilang isang TVL-Animation
student, iniisip ko na maging film animator sa hinaharap.”

“Life science helped me before | make decisions. | always assess the consequences of a decision
on me and others. As a TVL-Animation student, I’'m thinking of becoming a film animator in the
future.” (Translation)

Research indicates that students with high levels of goal orientation tend to exhibit high mastery and
academic performance [36]. These findings align with the observation that students, particularly those
exposed to COT, diligently ensure that they meet set criteria and achieve desired outcomes [37]. Through
systematic approaches taught during COT sessions, students improved their goal orientation, exerting effort
to excel in science outputs and considering the broader impact of their actions on global issues. Additionally,
some drew inspiration from teachers or relatives who were role models in career decision-making.

COT Student 23: “Pinapabuti ng Science ang aking goal orientation sa buhay dahil sa Agham,
tinatalakay nito ang maraming mga proseso dahil hindi namin madaling makamit ang mga
bagay. Tulad ng isang experiment, upang makamit ang layunin at upang sagutin ang problema
ay nangangahulugang dapat kong gawin ang mga pamamaraan sa paggawa ng nhasabing
experiment. Pagkatapos kung pupunta ako sa tamang pamamaraan, nangangahulugan na
nakamit ko na ang aking layunin.”

“Science improves my goal orientation in life because Science discusses many processes
because we cannot easily achieve things. Like an experiment, to achieve the goal and to solve the
problem means that | must practice the methods of doing such an experiment. Then if | go the
right way, that means | have achieved my goal.” (Translation)

Students exhibited improved impulse control due to COT integration. Many students reported
engaging in reflective thinking rather than impulsive actions during the intervention, leading to well-executed
outputs in the subject [38]. Moreover, the reduced disruptive behaviors observed by the teacher-researcher
suggest enhanced impulse management among students, corroborating findings that effective strategies can
mitigate disruptive behaviors and promote impulse control [39]. Qualitative responses from COT-exposed
students mentioned that setting positive goals to avoid frustrations and incorporating reflective thinking to
manage impulses effectively is vital. Tasks related to their specialization allowed them to apply their
animation skills, facilitating rational decision-making even in challenging situations.

COT Student 5: “Sa paggawa ng isang gawain, karaniwang nagtatakda ako ng aking mga
layunin. Ang pagtatakda ng isang positibong layunin sa pagtupad ng isang gawain ay
nakatulong sa akin upang matapos ang gawain nang may mas kaunting pagkabigo.”

“In doing a task, | usually set my goals. Setting a positive goal in accomplishing a task has
helped me to finish the task with less frustration.” (Translation)

Moreover, qualitative responses demonstrate the impact of COT on students’ self-direction. Students
exhibited increased autonomy and responsibility for learning, relying less on external guidance [40].
Assignments and research projects allowed them to shape their work independently, fostering self-directed
learning skills essential for future success [41]. Interviews revealed that the intentional design of the learning
environment and technology-rich resources facilitated collaborative problem-solving and enhanced
self-regulation among learners [42]. This suggests that COT promotes a shift towards self-directed learning,
aligning with contemporary educational approaches prioritizing student autonomy and engagement in the
learning process.

COT Student 18: “Pinahusay din nito ang aking direksyon sa sarili sapagkat sa Science, ang
paksa na ito ay nagturo sa akin kung paano maging lohikal at analytic pagdating sa paglutas ng
mga pang-agham na mga katanungan ng aking guro. Gamit ang wastong pamamaraang pang-
agham, nagdadala ito ng direksyon sa akin upang makarating sa isang tamang konklusyon.”

“It also improved my self-direction because in science, this topic taught me how to be logical
and analytic when it comes to solving my teacher’s scientific questions. Using the proper
scientific method, it brings me direction to reach a correct conclusion.” (Translation)
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Overall, the study unequivocally emphasizes the indispensable value of embracing innovative
teaching methodologies, particularly the integration of COT, in fortifying students’ self-regulation
capacities and equipping them for the multifaceted challenges of today’s workforce [43], [44]. By infusing
career-oriented elements into the curriculum and providing authentic, real-world contexts for learning
application, educators wield a powerful tool to cultivate self-regulation skills crucial for academic triumph
and enduring scholarly pursuit [31], [45]. This research stands as a beacon, offering invaluable insights
into the pivotal role of instructional practices in molding students” self-regulation prowess. Moreover, it
serves as a clarion call to investigate innovative teaching strategies deeper, underscoring the imperative to
explore avenues that foster students' holistic development in an ever-evolving educational arena.

4. CONCLUSION

The study’s robust findings emphasize the transformative impact of integrating COT into biology
education, illuminating significant enhancements in students’ self-regulation skills, particularly evident
through improvements in time management and problem-solving abilities among COT participants. These
results highlight the pivotal role of learner-centered activities, such as simulations, debates, and laboratory
work, in fostering student interest, engagement, and mastery of subject matter. While the study’s focus on
biology education yields valuable insights, it prompts critical reflection on the broader implications for
education across diverse academic disciplines. Future research endeavors could extend the scope by
investigating the longitudinal effects of COT implementation on students' career readiness and success
trajectories. Moreover, investigating the efficacy of varied instructional strategies within the COT
framework across various subject areas would enrich our understanding of its versatile applicability.
Additionally, probing into the influence of teacher training programs in facilitating the effective
implementation of COT and its subsequent impact on student outcomes holds significant promise.
Through collaborative efforts between educators, researchers, and policymakers, we can cultivate an
educational landscape that empowers learners to thrive in an increasingly dynamic and competitive global
arena.
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