Citra Journal of Innovative Education Practices 5, Issue 1 (2026) 1-15

NG W
ent oRr,
el °

A Citra Journal of Innovative Education
Practices \OURNAL OF
v %ﬁ INNOVATIVE
Journal homepage: EDUCATION
https://citralestari.my/index.php/cjiep/index PRACTICES
CITRA LESTARI ISSN: 3093-6942

1SSN: 3093-6942

Assessing Vocational Teachers’ Readiness for Inquiry-Based and
Technology-Integrated Final Year Project Supervision: A Case Study at Batu
Lanchang Vocational College

Muhammad Afif Ammar Muhammad Hijaz"", Nur Hazirah Noh@Seth?, Zi Jian Oh%*, Tuan Noor
Hazariani Tuan Zakaria®

1 Faculty of Educational Sciences and Technology, Universiti Teknologi Malaysia, 81310 Skudai, Johor, Malaysia
2 Department of Business Management, Batu Lanchang Vocational College, Lorong Batu Lanchang, 11600 Jelutong, Penang, Malaysia

3 Psychology and Career Unit, Batu Lanchang Vocational College, Lorong Batu Lanchang, 11600 Jelutong, Penang, Malaysia

ARTICLE INFO ABSTRACT

Article history: Future learning and education emphasise inquiry-driven, technology-integrated
Received 25 December 2025 pedagogies that foster higher-order thinking, digital competence, and independent
Received in revised form 19 February 2026 problem solving. Within vocational education and training, the Final Year Project

Accepted 1 June 2026

serves as a critical platform for students to integrate theoretical knowledge, practical
Available online 8 June 2026

skills, and digital tools in addressing authentic industry-related challenges. However,
supervision practices in many vocational institutions remain largely traditional, with
limited structured inquiry processes and inconsistent technology integration. This
study examines vocational teachers’ readiness to supervise inquiry-based and
technology-integrated Final Year Projects at Batu Lanchang Vocational College. A
quantitative case study design was employed using a structured questionnaire
administered to thirty vocational teachers. The instrument measured technological
self-efficacy, acceptance of inquiry-based learning, perceived implementation barriers,
and behavioural intention. Descriptive and correlational analyses revealed generally
positive attitudes toward inquiry-based and technology-supported supervision,
moderate to high levels of technological self-efficacy, and strong behavioural intention
Keywords: to adopt innovative practices. Nevertheless, significant barriers were identified,
including heavy workload, inconsistent digital infrastructure, limited pedagogical
training, and concerns regarding students’ digital literacy. The findings highlight the
need for systematic professional development, strengthened institutional support,
and structured pedagogical frameworks to enhance inquiry-based and technology-
integrated supervision practices in vocational education.
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1. Introduction

Future learning and education increasingly emphasise active, inquiry-oriented, and technology-
enabled pedagogies that prepare learners for rapidly evolving economic and social environments.
Educational systems worldwide are shifting towards instructional approaches that encourage
students to formulate questions, investigate problems, and construct knowledge with the support of
digital tools. Within vocational education and training, these approaches are particularly relevant
because students are expected to demonstrate industry-aligned competencies that integrate
technical proficiency with cognitive and problem-solving skills. Inquiry-based learning has been
shown to support creativity, independent learning, and higher-order thinking, which are recognised
as essential competencies for future work environments [2,15].

Recent empirical studies further demonstrate that technology-enhanced inquiry environments
can significantly improve student achievement, motivation, and engagement compared to inquiry-
based instruction alone. Research indicates that digital inquiry tools, including augmented reality and
Al-supported platforms, strengthen creativity, problem-solving, critical thinking, and knowledge
construction in STEM and vocational learning contexts [6,17]. Evidence also shows that inquiry-based
digital environments evoke epistemic emotions such as curiosity and pride, which play a crucial role
in sustaining engagement and analytical thinking during complex learning tasks. These findings
underscore the transformative potential of technology when embedded within structured inquiry-
driven pedagogical designs.

The pedagogical shift towards inquiry-based and technology-integrated learning places
increasing demands on teachers’ digital competence and instructional design capabilities. Teachers
are required to integrate digital tools meaningfully into inquiry processes rather than using
technology as a supplementary add-on. Recent scholarship highlights that Al-driven and technology-
mediated pedagogical ecosystems in vocational institutions require teachers to adopt personalised,
inquiry-oriented supervisory practices to remain aligned with future industry expectations [1,23].
Empirical evidence further indicates that generative artificial intelligence, when embedded within
constructivist and inquiry-based learning environments, enhances conceptual understanding and
reduces misconceptions, while unstructured or unguided use yields limited educational benefits
[10,16,19,32].

Within vocational education, the Final Year Project represents a critical capstone component that
enables students to synthesise theoretical knowledge, practical skills, and digital tools in addressing
authentic, industry-related challenges. Ideally, supervision of Final Year Projects should involve
structured inquiry cycles supported by digital platforms, project management tools, and emerging
technologies. However, international research suggests that many vocational teachers continue to
rely on traditional, teacher-directed supervision approaches that limit students’ engagement with
inquiry processes and digital resources. Studies across TVET institutions indicate that although
teachers acknowledge the importance of digital competence, their ability to apply digital tools
pedagogically during project supervision varies considerably due to limited confidence, insufficient
access to resources, and uncertainty in adapting inquiry-based strategies to vocational contexts
[7,30,31].

Teacher readiness has been consistently identified as a decisive factor in the successful
implementation of inquiry-based and technology-integrated pedagogies. Readiness encompasses
technological self-efficacy, pedagogical beliefs, acceptance of instructional innovation, perceived
institutional support, and behavioural intention. Research grounded in technological self-efficacy,
TPACK, and technology acceptance frameworks demonstrates that teachers with higher self-efficacy
are more effective in integrating digital tools and inquiry-based strategies into their instructional
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practices [3,20,21,28]. Conversely, vocational institutions frequently face structural barriers such as
limited digital infrastructure, heavy workload, insufficient professional development, and restrictive
administrative procedures, which constrain teachers’ capacity to innovate [8,26,29]. Malaysian-
focused evidence further indicates that Final Year Project supervision often lacks systematic inquiry
structures and technology literacy components, highlighting persistent gaps in teachers’ preparation
for inquiry-oriented supervision [12,14,22].

Despite extensive international literature on digital competence and inquiry-based teaching,
empirical evidence examining vocational teachers’ readiness to supervise inquiry-based and
technology-integrated Final Year Projects within Malaysian TVET institutions remains limited.
Previous studies suggest that while teachers may possess foundational digital skills, behavioural
intention does not consistently translate into practice due to contextual and institutional constraints
[4,5,25]. In response to this gap, the present study examines vocational teachers’ readiness to
supervise inquiry-based and technology-integrated Final Year Projects at Batu Lanchang Vocational
College by focusing on technological self-efficacy, acceptance of inquiry-based learning, perceived
barriers, and behavioural intention. By addressing these dimensions, the study contributes empirical
insights to the discourse on future learning and education and provides evidence to inform
institutional strategies, professional development planning, and policy decisions in vocational
education.

2. Methodology
2.1 Research Design

This study employed a quantitative case study design to examine vocational teachers’ readiness
to supervise inquiry based and technology integrated Final Year Projects at Batu Lanchang Vocational
College. In this study, the case study refers to the bounded institutional context rather than
methodological triangulation, with quantitative survey data used to examine teacher readiness
within this setting. The case study approach was selected because it enables an in depth exploration
of a contemporary phenomenon within its real educational setting, particularly when contextual
factors strongly influence teacher practices. According to Duff [9], case study designs are well suited
for investigating complex educational processes that involve both individual and institutional
dimensions. Within the field of vocational education, such designs allow researchers to capture the
interplay between teacher readiness, pedagogical innovation, and institutional conditions. This
structure aligns with international recommendations that emphasise the importance of studying
teacher readiness within authentic contexts where digital transformation and competency
development take place [26].

A quantitative design was appropriate given the objectives of the study, which included assessing
levels of readiness, exploring patterns of responses, and identifying factors that influence teacher
intention to adopt innovative practices. Quantitative approaches are commonly used in studies on
digital competence, technology adoption, and teacher readiness because they allow researchers to
measure constructs with precision and identify correlations among variables [1]. Recent studies
evaluating digital readiness in vocational institutions have successfully used survey instruments to
capture teachers’ perceptions of technological confidence, pedagogical beliefs, and barriers to
adoption, demonstrating the suitability of this methodological approach [31].
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2.2 Instrument Development

The questionnaire used in this study was carefully developed and adapted from validated
instruments used in previous research on digital skills, inquiry-based learning adoption, and teacher
readiness. The technological self-efficacy items were adapted from instruments used in studies that
examined digital skills and technology integration challenges among vocational teachers, particularly
those that measured confidence in using digital tools, software, and project-based applications [27].
These items were selected because vocational teachers often use digital platforms for simulation,
design, documentation, and analysis in Final Year Projects.

Iltems measuring acceptance of inquiry-based learning were adapted from frameworks used in
studies that assessed teachers’ beliefs about inquiry driven pedagogies in blended and technology
enabled contexts. Inquiry based learning is increasingly recognised as essential for promoting deeper
learning and aligning vocational education with future learning expectations. The items used in this
study reflect constructs related to perceived usefulness, suitability for vocational subjects, and
expectations of student engagement, consistent with findings from studies conducted in both
general and technical education settings [24].

The perceived barriers construct drew from studies identifying structural and professional
challenges that hinder digital transformation in vocational institutions. These include insufficient
digital infrastructure, limited access to resources, lack of training, administrative constraints, and
varying levels of student digital literacy [8]. Similarly, the behavioural intention items were based on
research that examined how teacher intention to adopt innovative practices is influenced by
contextual factors and self-efficacy beliefs. Studies in educational technology consistently show that
behavioural intention is a significant predictor of actual use, although implementation depends
heavily on institutional conditions [5].

All items were measured using a five-point Likert scale ranging from one (strongly disagree) to
five (strongly agree). The instrument underwent expert validation by three senior lecturers
experienced in educational technology and vocational pedagogy to ensure content validity. Based on
their feedback, several items were refined to improve clarity and alignment with the vocational
context.

2.3 Pilot Testing and Reliability

Before full deployment, the questionnaire was pilot tested with ten vocational teachers from
another institution who were not part of the study sample. The purpose of the pilot test was to
ensure that items were clearly understood, appropriately worded, and aligned with constructs
relevant to vocational supervision. Results from the pilot test indicated high internal consistency
across all constructs, which supported the reliability of the instrument. Cronbach’s alpha values
exceeded the recommended threshold of 0.70, aligning with established reliability standards for
educational and social science survey research [13]. The strong reliability measures demonstrate the
instrument’s robustness for capturing teachers’ perceptions of readiness.

Pilot feedback also revealed that teachers appreciated the clarity of items related to inquiry-
based learning but suggested minor revisions to items related to institutional barriers to better reflect
the realities of vocational environments. The instrument was thus refined to incorporate references
to digital infrastructure, workload, and access to professional development. These refinements
enhanced the contextual relevance of the questionnaire and ensured that it accurately represented
the lived experiences of vocational teachers.
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2.4 Sampling and Participants

Purposive sampling was used to select participants who were actively involved in supervising Final
Year Projects. This sampling method ensured that all respondents possessed relevant experience and
could provide informed perspectives on the supervision process. Thirty teachers from Batu Lanchang
Vocational College participated in the study, representing various technical programmes including
automotive technology, electronic technology, electrical technology, welding technology, and
industrial machining. The diversity in vocational specialisations contributed to the richness of the
data by capturing varied perspectives on digital competence, inquiry-based learning, and supervision
practices.

The use of purposive sampling is consistent with methodological practices in vocational research,
where targeted participants with specialised knowledge are required to address research questions
accurately. Studies in TVET readiness often involve teachers with specific supervisory roles because
they are best positioned to comment on institutional support systems, technology integration, and
pedagogical strategies [30]. All participants had more than three years of teaching experience and
had supervised at least one cycle of Final Year Projects, ensuring that they could discuss their
readiness in relation to actual supervisory responsibilities.

2.5 Data Collection

Data were collected through an online survey administered via Google Forms. Participants
received a link to the questionnaire through email and institutional messaging channels. The survey
introduction provided clear information about the objectives of the study, confidentiality assurances,
voluntary participation, and estimated time for completion. Participants completed the survey within
a four week period. The use of online data collection aligned with broader trends in educational
research where digital tools facilitate efficient and accessible data gathering, especially when
participants are accustomed to digital communication systems.

Online survey methods have been widely adopted in studies of teacher digital competence and
pedagogical innovation due to their ease of administration and ability to capture responses from
diverse participant groups. Research in both higher education and vocational settings indicates that
online questionnaires are effective for collecting data related to technology adoption, digital
readiness, and self-efficacy [1].

2.6 Data Analysis

Data were analysed using descriptive statistics to summarise demographic information and item
responses. Frequencies and percentages were calculated for each demographic variable to capture
the distribution of respondents across gender, age, teaching experience, and programme areas. For
each survey item, the percentage of participants selecting each Likert scale option was calculated.
Tables presenting these distributions were included in the Results section.

Mean scores and standard deviations were computed for each construct to examine central
tendencies and variability. Correlational analysis was conducted using Pearson correlation
coefficients to explore relationships between technological self-efficacy, acceptance of inquiry based
learning, perceived barriers, and behavioural intention. Correlational analysis has been widely used
in studies examining digital adoption and inquiry-based learning because it reveals how teacher
beliefs and perceptions influence readiness and intention [11].
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The combination of descriptive and correlational analysis is consistent with methodological
practices in educational technology research, particularly in contexts where teacher readiness is
shaped by multiple interrelated factors. These analysis methods provided a comprehensive
understanding of how vocational teachers perceive their readiness to adopt innovative approaches
and the extent to which structural barriers influence their professional practices.

3. Results
3.1 Demographic Profile of Respondents

A total of thirty vocational teachers participated in this study, representing a diverse range of
technical specialisations within Batu Lanchang Vocational College. The demographic analysis
revealed that the majority of respondents were male, which is consistent with gender patterns
commonly reported in technical vocational institutions globally, where male participation tends to
dominate engineering and industrial fields [30]. Most participants were between thirty and thirty-
nine years old, indicating a relatively young workforce with sufficient teaching experience to engage
in Final Year Project supervision. This age distribution is advantageous because teachers in this range
often possess foundational digital competency and are more adaptable to technological change
compared to their older counterparts [31].

In terms of teaching experience, nearly half of the respondents had between six and ten years of
teaching experience, followed by a smaller proportion with three to five years and more than ten
years of service. All participants reported having experience supervising Final Year Projects, which
strengthens the relevance of their perceptions for the purposes of this study.

Table 1

Summary of respondents’ demographics (N = 30)
Response Frequency Percentage (%)
Gender
Male 22 72.41
Female 8 27.59
Age
20-29 years 4 13.33
30-39 years 23 76.67
40-49 years 1 3.33
50-60 years 2 6.67
Teaching Programme
Automotive Technology 10 33.33
Electrical Technology 5 16.67
Electronic Technology 5 16.67
Welding Technology 5 16.67
Industrial Machining Technology 5 16.67
Teaching Experience
3-5 years 10 33.33
6-10 years 14 46.67
11-15 years 3 10.00
16-20 years 1 3.33
More than 20 years 2 6.67
FYP Supervision Experience
Yes 30 100.00
No 0 0.00

18



Citra Journal of Innovative Education Practices
Volume 5, Issue 1 (2026) 1-15

Their involvement in vocational project supervision suggests that they have been exposed to the
specific demands, constraints, and pedagogical challenges of guiding students through applied
learning tasks. Table 1 presents a detailed summary of the demographic characteristics of
respondents.

The demographic distribution provides a strong foundation for analysing teacher readiness
because the respondents represent a breadth of technical backgrounds, ages, and instructional
experiences. These demographic patterns are consistent with prior research indicating that teacher
readiness for digital and inquiry-based learning varies depending on teachers’ exposure to
technology, institutional culture, and years of practice [5]. The demographic findings ensure the
representativeness of the sample within the vocational college context.

3.2 Technological Self Efficacy

The first construct explored in this study was technological self-efficacy, which refers to teachers’
confidence in using digital tools, applications, and resources for supervising Final Year Projects. The
findings indicate strong levels of self-efficacy, with most respondents agreeing or strongly agreeing
that they were confident in the use of digital tools. This suggests that teachers generally possess
foundational digital skills, which aligns with international findings that vocational teachers tend to
demonstrate moderate to high levels of digital competence, particularly in contexts where
technology has been integrated into teaching and learning processes over time [22].

However, while personal confidence was high, responses indicated some concerns regarding
institutional support for technology integration. Although a majority agreed that the college provided
sufficient resources, a notable portion expressed neutral or negative responses. This points to
perceived gaps in digital infrastructure, which is consistent with research showing that vocational
institutions in many countries face challenges related to maintenance, accessibility, and consistency
of technological resources [8]. Teachers also expressed strong willingness to learn new technological
and pedagogical skills, reflecting a readiness for continuous improvement and alignment with
professional development strategies recommended in global digital education frameworks [26].

Table 2
Technological self-efficacy (N = 30)
Item Strongly Disagree Neutral Agree Strongly
Disagree Agree
I am confident using digital 0.00% 0.00% 16.67% 70.00% 13.33%

tools or software to supervise

the Final Year Project.

The college provides 0.00% 10.00% 13.33% 76.67% 0.00%
adequate technology

resources for Final Year

Project supervision.

I receive sufficient support to 0.00% 0.00% 13.33% 73.33% 13.33%
use technology in project

supervision.

| feel comfortable integrating 0.00% 0.00% 16.67% 63.33% 20.00%
technology into my teaching.

I am willing to learn new 0.00% 0.00% 13.33% 63.33% 23.33%

technological and pedagogical
skills to enhance Final Year
Project supervision.
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The distribution of responses in Table 2 suggests that while teachers are personally prepared to
integrate technology into their supervisory practices, institutional constraints may hinder their ability
to fully utilise digital tools. This highlights the importance of aligning teacher readiness with strategic
investments in digital infrastructure and ongoing professional development.

3.3 Acceptance of Inquiry Based Learning

The findings also reveal generally positive acceptance of inquiry-based learning among vocational
teachers. Most respondents agreed that inquiry-based learning improves student outcomes and is
appropriate for vocational contexts where students engage in hands on, problem centred tasks.
These findings echo broader educational research indicating that teachers increasingly recognise the
value of inquiry-based practices for promoting deeper learning, enhancing problem solving skills, and
increasing student engagement [24].

Teachers expressed strong interest in adopting inquiry based and technology enhanced
supervision strategies. This openness to pedagogical innovation aligns with studies suggesting that
teachers who possess foundational digital competency are more willing to experiment with new
instructional approaches when they perceive them as beneficial for student learning [31].
Nevertheless, some respondents expressed uncertainty about institutional readiness to support such
practices, which reflects similar findings in vocational literature highlighting gaps between teacher
intention and organisational support [5].

Table 3

Inquiry-Based Learning (IBL) Acceptance (N = 30)
Item Strongly Disagree Neutral Agree Strongly

Disagree Agree

Inquiry-Based Learning 0.00% 0.00% 16.67% 60.00% 23.33%
improves the quality of
students’ project
outcomes.
Inquiry-Based Learning 0.00% 0.00% 20.00% 60.00% 20.00%

with technology is suitable

for vocational learning.

| am interested in applying 0.00% 0.00% 16.67% 63.33% 20.00%
Inquiry-Based Learning and

technology in Final Year

Project supervision.

Students will respond 0.00% 0.00% 20.00% 63.33% 16.67%
positively to the use of

Inquiry-Based Learning and

technology.

The college will support the 0.00% 0.00% 26.67% 63.33% 10.00%
use of Inquiry-Based

Learning and technology.

The responses summarised in Table 3 indicate that teachers are conceptually aligned with the
principles of inquiry-based learning and recognise its pedagogical value, but may still require clearer
institutional frameworks and targeted training to implement these strategies effectively.
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3.4 Perceived Barriers

Despite their positive attitudes, teachers identified several barriers that hinder the
implementation of inquiry based and technology integrated Final Year Project supervision. One of
the most commonly reported challenges was heavy teaching workload. Vocational teachers often
manage multiple responsibilities, including practical classes, laboratory maintenance, equipment
preparation, and administrative duties, which can limit the time available for planning inquiry-
oriented supervision. This barrier is widely documented in studies showing that vocational education
is characterised by high instructional demands that constrain teachers’ ability to adopt innovative
practices [8].

Limited infrastructure and insufficient access to updated digital tools were also highlighted as
significant obstacles. These structural constraints align with global findings that vocational
institutions often struggle to maintain up to date technological resources due to financial and
logistical limitations [22]. Teachers further reported concerns about students’ digital literacy, which
is a critical factor in technology enhanced inquiry-based learning because students must possess
sufficient digital skills to engage with tools such as simulation software, data collection instruments,
and online platforms. Research in developing countries similarly shows that uneven student digital
competence can impede the success of digital instructional strategies [27].

Table 4

Perceived barriers (N = 30)
Item Strongly Disagree Neutral Agree Strongly

Disagree Agree

My teaching workload limits 0.00% 0.00% 26.67% 56.67% 16.67%
my ability to implement
Inquiry-Based Learning and
technology.
Limited equipment or 0.00% 0.00% 20.00% 50.00% 23.33%
financial resources make
implementation difficult.
Students are not ready or 0.00% 23.33% 43.33% 23.33% 10.00%
have low digital literacy.
Lack of training or 0.00% 6.67% 20.00% 50.00% 23.33%
pedagogical guidance makes
it difficult to apply Inquiry-
Based Learning and
technology.
Institutional policies or 0.00% 0.00% 40.00% 46.67% 13.33%
procedures restrict
implementation.
Support from administrators 0.00% 0.00% 20.00% 56.67% 23.33%
or colleagues facilitates
implementation.
Professional development 0.00% 0.00% 13.33% 60.00% 26.67%
opportunities encourage the
use of Inquiry-Based Learning
and technology.

The identification of multiple barriers in Table 4 supports existing evidence that teacher readiness
is shaped not only by individual competence but also by institutional structures, policies, and
resource availability. These barriers underscore the need for comprehensive support systems to
sustain pedagogical innovation in vocational education.
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3.5 Behavioural Intention to Adopt Inquiry Based and Technology Integrated Supervision

The final construct examined in this study was teachers’ behavioural intention to adopt inquiry
based and technology supported supervision. The majority of respondents expressed strong
intention to integrate these approaches into future supervision practices. These findings are
encouraging because behavioural intention is widely recognised as a strong predictor of future
behaviour within technology adoption models and inquiry-based learning research [11].
Furthermore, teachers’ willingness to attend professional development workshops demonstrates
motivation to strengthen their competencies and align with future learning expectations.

Despite these positive intentions, the results suggest that successful implementation will require
consistent institutional support, including professional learning programmes, resource investment,
and clear policy guidance. This aligns with international recommendations that highlight the
importance of aligning institutional structures with teacher motivation to ensure effective
transformation of teaching practices [26]. Without such support, intention may not translate into
sustained practice.

Table 5

Behavioural intention (N = 30)
Item Strongly Disagree Neutral Agree Strongly

Disagree Agree

I intend to use Inquiry-Based 0.00% 0.00% 6.67% 66.67% 26.67%
Learning and technology in
future Final Year Project
supervision.
| have previously incorporated 0.00% 3.33% 10.00% 73.33% 13.33%
inquiry or technology
elements in Final Year Project
supervision.
I am willing to attend training 0.00% 0.00% 10.00% 70.00% 20.00%
related to digital or inquiry-
based supervision.

The data presented in Table 5 reinforce the idea that while teachers are enthusiastic about
adopting inquiry based and technology integrated supervision, actual implementation depends on
addressing structural constraints and enhancing institutional readiness.

4. Discussion

This discussion interprets the study’s findings in relation to the research objectives by examining
vocational teachers’ technological self-efficacy, acceptance of inquiry-based learning, perceived
barriers, and behavioural intention to adopt inquiry-based and technology-integrated supervision.
The purpose of this study was to examine vocational teachers’ readiness to supervise inquiry based
and technology integrated Final Year Projects within the context of future learning and education.
The findings reveal that although teachers demonstrate strong positive attitudes and moderate to
high levels of technological self-efficacy, several structural and pedagogical barriers continue to limit
their ability to apply innovative supervisory practices effectively. The results of this case study align
with emerging international research in digital education, which consistently highlights that
transformation in teaching practices requires alignment between teacher competence, institutional
support, and coherent pedagogical frameworks [26]. This section discusses the implications of the
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findings in relation to technological readiness, acceptance of inquiry-based learning, structural
barriers, and behavioural intention to adopt innovative supervision practices.

4.1 Technological Self Efficacy and Digital Competence

The findings indicate that vocational teachers possess moderate to strong technological self-
efficacy, particularly in their confidence to use essential digital tools for supervision. This is consistent
with global trends showing that teachers increasingly recognise the importance of digital skills in
supporting student learning, especially in technical and vocational environments [31]. Teachers’
willingness to learn new digital tools also reflects a positive orientation towards continuous
professional growth, which is a key characteristic of future ready educators [1]. However, the results
also show that while individual digital competence is growing, the college’s digital infrastructure
remains inconsistent, which restricts teachers’ opportunities to fully integrate technology in project
supervision.

This gap between teacher capacity and institutional support mirrors findings from developing
countries where vocational institutions often lack the resources to update digital hardware,
specialised software, and technical maintenance [8]. Research consistently emphasises that
technological integration can only be effective when reliable infrastructure is available, as teachers’
confidence tends to decline when tools are inaccessible or frequently malfunction [22]. Furthermore,
insufficient digital resources may discourage teachers from experimenting with new tools, thereby
limiting students’ exposure to authentic, technology-based inquiry tasks.

4.2 Acceptance of Inquiry Based Learning in Vocational Contexts

The findings show strong acceptance of inquiry-based learning, with most teachers agreeing that
inquiry processes enhance student learning outcomes and are suitable for vocational education. This
aligns with research demonstrating that inquiry-based learning supports deeper conceptual
understanding, improves problem solving skills, and strengthens students’ ability to apply knowledge
in real world contexts [24]. The vocational context, which emphasises applied learning and authentic
tasks, is particularly well suited to inquiry-based supervision because students engage in real
industrial problems that require investigation and reflective thinking.

Despite this strong acceptance, some teachers expressed uncertainty regarding institutional
readiness to support inquiry-based approaches. This point is supported by previous studies that warn
that inquiry-based learning requires systematic pedagogical planning, curriculum alignment, and
administrative support to be implemented effectively [30]. Without structured guidance or shared
pedagogical frameworks, teachers may face difficulties designing effective inquiry cycles for Final
Year Projects. Thus, while teachers conceptually support the shift towards inquiry-oriented
supervision, strengthening institutional structures and curriculum guidance remains critical.

4.3 Structural Barriers to Adoption

Across the findings, teachers consistently reported several structural barriers, including heavy
workload, limited digital resources, insufficient training, and variability in student digital literacy.
These challenges align with a growing body of literature noting that teachers’ readiness for digital
innovation does not occur in isolation but is heavily shaped by contextual constraints [8]. In
vocational education, structural challenges are often more pronounced because teachers must
manage practical classes, maintain equipment, and support students across multiple learning
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environments. The combination of administrative duties and hands on teaching reduces the time
available to plan inquiry oriented and technology enabled supervision.

Student related factors also emerged as significant, particularly regarding digital literacy. Several
teachers indicated uncertainty about students’ technological readiness, echoing research that shows
substantial variability in students’ digital competence across vocational programmes [27]. Given that
inquiry-based learning requires students to independently use digital tools to gather data, test ideas,
and present findings, student digital literacy is an essential condition for success. If students lack
these basic competencies, teachers may feel compelled to revert to traditional teacher centred
supervision as a means of maintaining project quality and managing time constraints.

This interplay of institutional, teacher related, and student related barriers is consistent with
research demonstrating that digital transformation in education is a system wide process, requiring
strategic alignment across multiple levels of the institution [26]. As such, addressing barriers to
inquiry based and technology integrated supervision requires a holistic, collaborative, and well
resourced institutional approach.

4.4 Behavioural Intention and Conditions for Implementation

Despite the challenges, teachers demonstrated strong behavioural intention to adopt inquiry
based and technology enhanced supervision for future project cycles. Research shows that
behavioural intention is a strong predictor of future teaching behaviours, especially when supported
by favourable institutional conditions [11]. In this study, the intention to adopt innovative practices
suggests that teachers are motivated to align their supervisory roles with the demands of future
learning and education. This readiness reflects the growing recognition among educators that
students must develop independent inquiry skills and digital fluency to succeed in future work
environments.

However, as shown in prior studies, behavioural intention alone is insufficient if not supported
by adequate training, resources, and pedagogical frameworks. A gap between intention and practice
commonly arises when teachers lack concrete strategies for implementation or when institutional
barriers remain unaddressed [5]. Therefore, to translate intention into sustained practice, vocational
institutions must foster comprehensive development programmes, strengthen digital infrastructure,
and create clear pedagogical models for inquiry based supervision.

4.5 Contribution to Future Learning and Education

The findings of this study have important implications for future learning and education. First, the
study reinforces the importance of strengthening teacher digital competence as a foundation for
integrating innovative supervisory practices. Teachers who are confident in digital tool use are more
capable of designing learning experiences that reflect the principles of future oriented education.
Second, the study highlights the need for holistic institutional support that aligns with global
recommendations for digital transformation in education [26]. Third, by focusing on the Final Year
Project, this study emphasises the need to modernise project supervision practices as a key
component of preparing students for evolving labour market demands.

Overall, this case study contributes to the growing discourse on the future of vocational education
by illustrating the complex factors that influence teacher readiness. It reinforces the importance of
active pedagogies, digital integration, and institutional collaboration in shaping future learning
environments. This study contributes to the vocational education literature by providing empirical
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evidence on teacher readiness for inquiry-based and technology-integrated Final Year Project
supervision within a Malaysian TVET context.

5. Conclusions

The purpose of this study was to assess vocational teachers’ readiness to supervise inquiry-based
and technology-integrated Final Year Projects at Batu Lanchang Vocational College. The findings
indicate that teachers demonstrate positive orientations towards innovative pedagogical practices
and possess moderate to strong levels of technological self-efficacy. This level of readiness is
encouraging, as inquiry-based learning and digital integration are central to future learning and
education, where students are expected to develop advanced problem-solving skills, creativity, and
digital fluency to respond effectively to evolving work environments. Teachers’ willingness to adopt
new supervisory approaches further reflects alignment with broader trends in digital pedagogy and
inquiry-driven learning.

Despite this readiness, the study identified several structural and contextual barriers, including
heavy workload, inconsistent digital infrastructure, limited pedagogical training, and concerns
regarding students’ digital literacy. These challenges highlight the complex interaction between
individual teacher competence and institutional conditions. The findings suggest that the effective
integration of inquiry-based learning and technology in Final Year Project supervision requires
coordinated institutional support, including strengthened digital infrastructure, structured
professional development, and clearer pedagogical frameworks to guide inquiry-oriented
supervision.

The results also underscore the importance of aligning institutional leadership, policy direction,
and resource allocation with the demands of future learning and education. Although teachers
expressed strong behavioural intention to adopt innovative supervisory practices, such intentions are
unlikely to translate into sustained implementation without system-wide support. Accordingly,
vocational institutions are encouraged to prioritise continuous professional development in inquiry-
based methodologies, ongoing digital upskilling, collaborative learning communities, and strategic
investment in technological resources to enable high-quality, inquiry-oriented project supervision
that reflects contemporary industry expectations.

This study contributes to vocational education research by providing empirical evidence on
teacher readiness within an authentic case study context and by clarifying how digital competence,
pedagogical beliefs, and institutional structures collectively influence the adoption of future-oriented
learning practices. Future research may extend this work by incorporating student perspectives,
conducting comparative studies across vocational institutions, or evaluating targeted interventions
designed to strengthen inquiry-based and technology-integrated supervision. Such efforts will
support the continued advancement of vocational education in preparing teachers and students for
the evolving landscape of future learning and work.
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