INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue V May 2025

% &
4 RSIS ~

“ldentifying Challenges in HOTS Implementation among Novice
Vocational Lecturers: A Fuzzy Delphi Perspective”

Nur Ain Md Lukmanul Hakim., Mohamad Rasidi Pairan., Mohamad Ikram Zakaria
Faculty of Educational Sciences and Technology, Universiti Teknologi Malaysia, Johor, Malaysia

DOI: https://dx.doi.org/10.47772/1JRI1SS.2025.905000445

Received: 16 May 2025; Accepted: 20 May 2025; Published: 21 June 2025
ABSTRACT

In the context of Education 4.0, the integration of Higher-Order Thinking Skills (HOTS) is essential for
preparing vocational students to meet complex workplace demands. However, novice lecturers often struggle
to implement HOTS-based instruction effectively due to limited pedagogical expertise, time constraints, and
underdeveloped assessment literacy. This study investigates these challenges using Shulman’s Pedagogical
Content Knowledge (PCK) framework and the Fuzzy Delphi Method (FDM), a structured technique enhanced
by fuzzy set theory for achieving expert consensus. Data were collected from 25 novice lecturers at vocational
colleges in Johor, Malaysia. Nine major challenges were validated, with the most critical being student
engagement with HOTS learning and lecturers’ limited ability to apply rubric-based assessments. Contrary to
prior research, constructing HOTS instruments was not viewed as a major issue, indicating a shift in current
support systems. These findings suggest that professional development should prioritize rubric training,
differentiated instruction, and efficient planning strategies. The study contributes methodologically through the
application of FDM in an educational context and practically by proposing a mentorship-based framework to
enhance HOTS implementation in vocational education.

Keywords: Higher-Order Thinking Skills (HOTS), Vocational Colleges, Pedagogical Content Knowledge
(PCK), Fuzzy Delphi Method(FDM), Teaching Challenges, Novice Lecturer

INTRODUCTION

In the era of Education 4.0, the integration of advanced technologies and evolving global competencies has
transformed the landscape of teaching and learning. Traditional rote-based instruction is no longer sufficient;
instead, students must be equipped with essential 21st-century skills such as critical thinking, creativity, and
decision-making to navigate real-world challenges[1, 2]. Higher-Order Thinking Skills (HOTS) have emerged
as a cornerstone of this transformation, enabling students to analyze, evaluate, and generate solutions across
disciplinary contexts.

The importance of HOTS in vocational education is particularly pressing. Vocational students must not only
master theoretical knowledge but also apply it practically in problem-solving situations reflective of workplace
demands [3].

However, the successful implementation of HOTS requires educators who possess both deep content
knowledge and the pedagogical expertise to foster high-level cognitive engagement. For novice lecturers, this
transition is especially challenging. Limited teaching experience, high workloads, and underdeveloped
assessment literacy often impede their ability to implement HOTS-based learning effectively [4, 5].

To understand and support the development of pedagogical effectiveness among these educators, this study is
grounded in Shulman’s Pedagogical Content Knowledge (PCK) framework. PCK emphasizes the integration
of content knowledge (CK), pedagogical knowledge (PK), and knowledge of students (KS), enabling teachers
to transform subject matter into comprehensible instruction tailored to diverse learners [6, 7]. By applying the
PCK model, this study examines how deficits in CK, PK, and assessment strategies hinder HOTS
implementation among novice lecturers in vocational settings.
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While previous studies have documented various barriers to HOTS integration, such as limited professional
training and students' low critical thinking ability [8, 9], they have primarily relied on qualitative interviews or
small-scale observations. This approach limits the generalizability and prioritization of the most critical issues.
Moreover, much of the existing literature highlights the construction of HOTS assessments as a key concern
[10, 11]. However, emerging trends suggest that rubric application and instructional execution may pose
greater obstacles in contemporary settings.

To address these gaps, this study applies the Fuzzy Delphi Method (FDM) a structured, consensus-building
tool enhanced by fuzzy set theory. FDM allows for a more precise quantification of expert agreement,
providing deeper insights into which challenges are most impactful and widely experienced [12, 13]. This
methodology not only strengthens the study’s rigor but also offers a novel contribution to HOTS related
educational research. Furthermore, this study proposes a mentorship-driven development model tailored to
vocational contexts, contributing both theoretically and practically to the improvement of HOTS integration
among novice lecturers.

METHODOLOGY

The methodology section outlines the specific approach undertaken in this study, including the research design,
participant group selection, research instrument, validity and reliability, and analysis procedures.

Research Design

This study was conducted using a quantitative approach based on the Fuzzy Delphi Method (FDM). FDM
enhances the classical Delphi technique by integrating fuzzy set theory, allowing expert opinions to be
quantified with greater precision. This method is particularly valuable in educational research where subjective
judgments such as pedagogical challenges require nuanced interpretation [12, 14]. Compared to standard
Delphi methods, FDM reduces bias from dominant voices and accommodates uncertainty in linguistic
expressions [13]. The research process included a systematic literature review, instrument development, expert
validation, data collection from novice lecturers, and fuzzy-based consensus analysis.

Participant selection

Purposive sampling was used to ensure that the expert panel consisted of novice lecturers with less than five
years of teaching experience in vocational colleges. This sampling strategy aligns with the study's objective of
capturing emerging pedagogical challenges while ensuring participants had sufficient exposure to HOT S-based
instruction. In line with FDM protocols, the inclusion of informed but diverse participants helps enhance the
authenticity and richness of expert consensus [12, 15]. The pilot study involved 15 participants, and the final
study included 25 novice lecturers from vocational institutions in Johor, Malaysia.

Research Instrument

The primary data collection instrument was a structured questionnaire designed based on an extensive
literature review and grounded in Shulman’s PCK model. Items targeted aspects of CK, PK, and KS relevant to
HOTS integration. The questionnaire consisted of items rated on a 7-point Likert scale (1 = Strongly Disagree
to 7 = Strongly Agree), which were later converted into triangular fuzzy numbers for analysis. To ensure
content validity, the instrument was reviewed by two experts in vocational education and one instructional
design specialist [16].

Validity and Reliability

Instrument validity was evaluated through both face and content validity. The Content Validity Index (CVI)
was applied to assess item relevance, with each item achieving a CVI score above the 0.75 threshold as
recommended by Polit et al.[17]. A pilot study with 15 novice lecturers was conducted to assess internal
consistency. The results yielded a Cronbach’s Alpha of 0.667, which is considered acceptable for exploratory
studies in educational research [18].
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Data Analysis Procedure
To enhance clarity, an example is provided to illustrate the FDM process:

Assume a Likert response of 7 (Strongly Agree). This is transformed into a triangular fuzzy number: (0.90,
1.00, 1.00). For a response of 5 (Somewhat Agree), the fuzzy number is (0.50, 0.60, 0.70). The threshold value
(d) is calculated by comparing the distance between fuzzy numbers. If d < 0.2, a strong agreement is indicated.
Consensus is confirmed if 75% or more experts agree. Defuzzification then converts fuzzy values into crisp
scores using the formula A= (I + 4m + u) / 6.

Where | = lower bound, m = middle value, u = upper bound. For example, with (0.50, 0.60, 0.70), the
defuzzified score is A= (0.50 + 4*0.60 + 0.70) / 6 = 0.60. This score is then used to rank the items, with higher
A values indicating greater consensus on criticality.

The Fuzzy Delphi Method followed a structured multi-step analysis:
1) Transformation to Fuzzy Numbers: Likert-scale

responses were converted into triangular fuzzy numbers (min, median, max). For example, a score of 7 was
transformed into (0.90, 1.00, 1.00) [19].

2) Threshold Value (d): The distance between fuzzy
numbers was calculated. A threshold value of d < 0.2 indicated strong agreement [20].
3) Consensus Measurement: Participant consensus was

determined using both threshold values and percentage agreement. A consensus level of >75% was adopted, in
line with FDM best practices [21].

4) Defuzzification: Fuzzy values were converted into
crisp scores (A) to rank each challenge. An a-cut value > 0.5 was required to retain items [22].
5) Item Ranking: The final list of HOTS implementation

challenges was ranked based on the defuzzified score to identify the most critical barriers faced by novice
lecturers.

FINDING

The demographic profile of the 25 novice vocational lecturers who participated in this study is summarized in
Table 1. It includes age distribution, educational background, teaching experience, and teaching specialization.

Table 1 Demographic of the participants

Measure Item Frequency Percentage (%)
Age 25 2 8
26 6 24
27 7 28
28 5 20
29 4 16
35 0 0
More than 35 1 4
Education Level Degree 20 80
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Master 3 12

PhD 2 8

Working Experience Less than 1 Year 12 48
(Years) 1102 Years 5 20

2 to 3 Years 4 16

3104 Years 2 8

4105 Years 2 8

Teaching Field Academic Lecturer 8 32
Vocational Lecturer 17 68

Following the FDM, nine key challenges in implementing HOTS were validated based on expert consensus.
One item “I have problems in constructing HOTS instruments to assess my students” was rejected as it failed
to meet the minimum 67% agreement threshold, indicating it was not widely perceived as a major issue.

The top three ranked challenges were:

1) Ensuring students understand and follow HOTS-based learning
2) Limited knowledge in applying rubrics for HOTS evaluation
3) Over-reliance on reference materials during HOTS integration

These findings indicate that novice lecturers primarily struggle with instructional delivery and assessment
application rather than with instrument design. This is an important shift from prior research that identified test
construction as a core barrier [10, 11]. The rejected item suggests that recent training initiatives or available
assessment templates may have reduced concern over instrument design.

The top-ranked challenge, which emphasizes student understanding, reflects a deficiency in the KS component
of Shulman’s PCK model. Novice lecturers appear to have difficulty gauging and supporting student readiness
for higher-order tasks, especially in practical vocational contexts. The second-ranked challenge points to
limited PK regarding the use of rubrics an essential tool for assessing HOTS performance. This suggests that
while structural assessment tools may exist, the skill to implement them remains underdeveloped among new
lecturers.

Table 2 summarizes the threshold values, consensus percentages, fuzzy scores, and final rankings for each
challenge, offering a prioritized view of the implementation barriers identified through expert feedback.

Table 2 Final Rankings For Each Challenge

Item w o @ = =

L w3 > = < =

2L~ | NS 8 =

22 13288 |28 82 | 5

82 | =Z28385 S O o
S - O g | <

=>

1. | face difficulties in integrating HOTS elements in the 0.225 | 96.0% 0.684 § 4
teaching process. S
<

2. There is a lack of opportunity for applying HOTS in 0.153 | 88.0% 0.656 ‘g 6
the teaching process. 8
<

3. Guidance for construction and integration of HOTS 0.184 | 88.0% 0.608 ‘g 9
elemen in teaching process was not provided in the teaching 8
profesional development courses <
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4. I have problem in constructing HOTS instruments to 0.238 | 60.00% 0.712 - -
assess my students. 2
()
o4

5. I rely too much on reference books to integrate HOTS | 0.149 | 92.00% 0.693 = 3
items in teaching process. b
(&)
<

6. I have limited knowledge in applying rubric to 0.131 | 80.00% 0.700 ‘g 2
evaluate HOTS elements in teaching g

7. I have limited skills in using instruments, such as 0.187 | 80.00% 0.653 *g 7
rubrics, to assess HOTS skills §

8. | face time constraints in planning HOTS-based 0.194 | 84.00% 0.623 § 8
teaching activities S
<

9. | face time constraints in effectively implementing 0.195 | 76.00% 0.660 ‘g 5
HOTS-based teaching activities. g

10. | face challenges in ensuring that students truly 0.172 | 76.00% 0.712 ‘g 1
understand and can follow the HOTS-based learning 2

DISCUSSION

This study set out to identify the key challenges novice lecturers face in implementing HOTS in vocational
education. Using the FDM, the study revealed nine validated challenges, offering both a systematic
prioritization of issues and novel insights into the evolving teaching landscape.

The most significant challenge identified ensuring students understand and follow HOTS-based instruction
reflects a deficiency in lecturers' ability to translate content into cognitively engaging learning experiences.
This finding directly corresponds to the KS element in Shulman’s PCK framework, indicating that novice
lecturers may lack the tools or strategies to scaffold complex thinking tasks effectively. This reinforces the
findings of [4], who noted that novice educators often struggle with student engagement and classroom
differentiation. This challenge aligns with the KS component of the PCK framework, highlighting difficulties
in addressing student readiness and engagement.

Interestingly, one of the key differentiators of this study is the rejection of the item “constructing HOTS
instruments to assess students.” While prior research such as [10] and [11] highlighted this as a major concern,
the current findings suggest a shift in instructional support possibly due to improved institutional resources,
increased use of digital assessment platforms, or access to standardized HOTS frameworks. This change marks
an important empirical contribution, indicating that training efforts may be beginning to reduce assessment
design anxiety among novice lecturers.

The second-highest ranked issue limited knowledge in applying rubrics points to gaps in PK. Although
lecturers may have access to assessment tools, the lack of expertise in effectively using them hinders valid
evaluation of student performance. This aligns with findings by [23], who emphasized that training in rubric
design and use is essential for accurate measurement of HOTS. This reflects a deficiency in PK, especially in
rubric-based assessment practices. Moreover, challenges related to instructional content adaptation such as the
use of appropriate examples or contextualization highlight deficiencies in CK, as lecturers may struggle to
connect curriculum material to real-world applications.

The recurring theme of time constraints reflected in two separate challenges highlights institutional and
structural barriers. Novice lecturers often manage heavy workloads with limited planning autonomy. This
suggests a systemic issue, which institutions can address by offering collaborative planning time, model lesson
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plans, and streamlined administrative processes [24]. These challenges suggest overlapping issues related to
both PK and institutional support, impacting the effective planning and delivery of HOTS lessons.

From a methodological perspective, the use of FDM represents a significant departure from prior studies that
employed purely qualitative or descriptive techniques. FDM’s integration of fuzzy set logic allowed for a
structured consensus process, revealing both the strength and spread of agreement across experts. This adds
analytical depth to the discourse on HOTS implementation in vocational settings and enhances the credibility
of the prioritization.

Collectively, the findings support the need for a mentorship-driven professional development framework.
Rather than focusing solely on tool creation, such programs should emphasize effective rubric use,
differentiated instruction, and time-efficient HOTS lesson strategies. These priorities reflect the real needs of
novice lecturers in technical and vocational education and contribute to the operationalization of Shulman’s
PCK model in practice.

CONCLUSION

This study applied the FDM to identify and prioritize the challenges faced by novice lecturers in implementing
HOTS in vocational colleges, using Shulman’s PCK framework as its conceptual foundation. The results
provide new insights into how novice lecturers struggle not only with instructional delivery but also with
aligning assessment practices and student readiness to HOTS based learning environments.

The most pressing issue identified was the difficulty in ensuring that students truly understand and engage with
HOTS oriented instruction, highlighting a gap in lecturers’ KS. Limited knowledge in applying rubrics and an
over-reliance on reference materials point to underdeveloped PK, while the rejection of "HOTS instrument
construction™ as a major issue contrasts with earlier studies and reveals a positive shift in institutional support
or training access.

Methodologically, this study adds value by utilizing the FDM, which enhances traditional Delphi techniques
by incorporating fuzzy logic to improve the accuracy of expert consensus. This structured and quantifiable
approach offers an innovative lens for analyzing pedagogical challenges, contributing a rigorous model that
future educational studies can adopt.

Practically, the study proposes a mentorship-based framework for professional development that prioritizes
rubric usage, student engagement strategies, and efficient HOTS lesson planning. The findings also highlight
the need for systemic support that reduces time constraints and provides ongoing coaching for novice lecturers.

While the study offers clear contributions, it is limited to the perspectives of novice lecturers in Johor and lacks
classroom observation or longitudinal tracking. Future research should expand the scope geographically and
include intervention-based models to test the effectiveness of proposed support strategies. Long-term studies
assessing the impact of targeted professional development on HOTS outcomes will also be valuable for
advancing vocational education policy and practice.
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