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ABSTRACT 

This study examines a research project titled Reliability Analysis of IR4.0 Skills and Technical Skills on Career 

Adaptability among Malaysian Home Economic Students. The main focus of the study is to evaluate the 

reliability of a questionnaire instrument developed to measure three main constructs: IR4.0 skills, technical 

skills, and career adaptability. The instrument consists of four main sections: Section A (demographic 

information), Section B (IR4.0 skills), Section C (technical skills), and Section D (career adaptability skills). To 

ensure both content validity and face validity of the instrument, a review was conducted by three experts, two in 

the field of fashion design and one language expert. Improvements were made to sentence structure, terminology 

selection, and item relevance based on their feedback to ensure alignment with the constructs being measured. 

A pilot study was then conducted involving 33 Form 4 and Form 5 students from the Home Science stream at 

SMK Dato Haji Kamaruddin, who were also involved in clothing construction lessons. The findings revealed 

that the overall Cronbach’s Alpha value for the items was 0.987, indicating a very high level of reliability. 

According to Tavakol and Dennick (2011), a high Cronbach’s Alpha value reflects strong internal consistency 

in measuring the same construct. They also noted that this value is influenced by the number of items and the 

sample size; a higher number of items directly related to the construct increases the likelihood of obtaining a 

stable Alpha value. Therefore, the instrument is considered valid and reliable for use in the main study. This 

research is expected to contribute to the enhancement of the TVET curriculum to be more aligned with current 

industry demands and the challenges of the Fourth Industrial Revolution. 

Keywords: Ir4.0 Skills, Technical Skill, Career Adaptability 

INTRODUCTION 

This study was conducted to examine educational approaches that focus on the development of technical and 

practical skills to meet workforce demands in increasingly complex and high-technology industries. In line with 

the advancement of the Fourth Industrial Revolution (IR4.0), Technical and Vocational Education and Training 

(TVET) plays a crucial role in producing a workforce that is not only technically skilled but also capable of 

adapting to rapid technological changes. 

The Fourth Industrial Revolution has transformed the global workforce landscape by introducing advanced 

technologies that require high-level skills. The government projects that approximately 1.5 million new jobs will 

be created; however, 60% of these positions require skilled workers. Despite this demand, only 31% of 

professional-level employment has been achieved compared to the targeted 35% (Economic Planning Unit, 

2021). According to Makhbul and Latif (2019), there remains a 4% shortfall in unfilled job opportunities, while 

the competency level of the Malaysian workforce has yet to keep pace with current technological advancements 

(Sabah Media, 2023). 

Although there are more than 1,300 TVET institutions in Malaysia, the shortage of skilled workers persists due 

to a mismatch between the skills taught and industry requirements (Mohd Zuhdi Ibrahim et al., 2017). This 

situation negatively affects students’ career adaptability and the overall employability of TVET graduates. 

Therefore, this study aims to address this gap by evaluating the reliability of instruments related to IR4.0 skills, 

technical skills, and career adaptability among Home Economics students. 
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The selection of Home Economics as the subject area is appropriate, as it encompasses technical skills such as 

garment construction, the application of technology in design, and the use of automation in production processes. 

These elements align with IR4.0 requirements, which emphasize creativity, critical thinking, and technological 

proficiency in developing a competitive workforce. 

Research Objectives 

I. To identify the level of career adaptability in relation to IR4.0 skills and technical skills among Home 

Economics students. 

II. To determine the reliability level of IR4.0 skills and technical skills in relation to career adaptability among 

Home Economics students. 

LITERATURE REVIEW 

Validity and reliability are essential to ensure the accuracy of measurement. Several previous researchers have 

emphasized that validity and reliability are crucial for determining whether a developed or adapted instrument 

aligns with the study concept and accurately measures the intended constructs (Kamarul Azmi, 2011; Guspatni 

et al., 2018). The development of the research instrument in this study is supported by the Career Adaptability 

Theory introduced by Savickas (2009, 2011), which provides a strong foundation for understanding individuals’ 

ability to adapt to rapid changes in the world of work, particularly in the era of the Fourth Industrial Revolution 

(IR4.0). 

This theory outlines four main dimensions (concern, control, curiosity, and confidence) which form the core 

constructs of career adaptability measured in this instrument. Each dimension was translated into questionnaire 

items reflecting students’ ability to plan their future careers (concern), make decisions and act proactively 

(control), explore new opportunities in technology and creative industries (curiosity), and trust their own abilities 

to face career challenges (confidence). In the context of Home Economics students, the curiosity dimension 

serves as a catalyst for exploring technologies such as Artificial Intelligence (AI) and Virtual Reality (VR) in 

design processes, while the confidence dimension strengthens their ability to master technical skills such as CAD 

software and automation systems (Zianatul et al., 2025). This approach is further supported by narrative models 

and career counseling interventions that help students develop flexible and competitive career identities in 

technology-driven employment landscapes (Wang & Li, 2024). Thus, this theory not only provides a clear 

conceptual framework for constructing career adaptability but also strengthens the relationship between IR4.0 

skills and technical skills measured in this study. 

The questionnaire instrument developed in this study is grounded in findings from previous research that 

emphasize the importance of measuring career adaptability, IR4.0 skills, and technical skills among vocational 

students. Studies by Bai, Omar, and Mohd Puad (2025) indicate that career adaptability is a key element in 

enhancing employability and students’ readiness for the labor market. Dimensions such as concern, control, 

curiosity, and confidence have a direct impact on students’ ability to adapt to industrial changes (Maznizam et 

al., 2016). Furthermore, student personality traits such as openness and flexibility have been identified as 

contributors to high levels of career adaptability (Nizam & Sulaiman, 2020). Therefore, this construct was 

carefully designed to measure components aligned with current industry needs. 

Regarding IR4.0 skills, studies have found that vocational students generally demonstrate a moderate level of 

mastery, particularly in critical thinking and adaptation to emerging technologies such as AI, IoT, automation, 

and cloud computing (Wan Ishak et al., 2020). Lecturer competency in delivering IR4.0-related content has also 

been identified as a determining factor in teaching effectiveness and student mastery (Suhaizal Hashim, 2024). 

Although exposure to technologies such as IoT and AI has been provided, practical skills still require further 

strengthening (Mahmud et al., 2022). Consequently, items in the IR4.0 skills section were developed based on 

core skill components reported as relevant and critical in the modern workplace. 

In terms of technical skills, students are required to master various technologies and software such as AutoCAD, 

Adobe Illustrator, 3D printing, and digital fabrication to enhance their competitiveness (Ismawi & Mohd Ishar, 
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2022). Studies also show that the integration of modern technologies such as Artificial Emotional Intelligence 

can enhance students’ technical and professional skills (Hanafi et al., 2023). Moreover, project-based learning 

approaches integrated with IR4.0 technologies have proven effective in developing comprehensive technical 

skills (Wan Hafiidzull et al., 2020). Therefore, the selection of items for the technical skills construct in this 

instrument was carried out holistically based on empirically supported indicators. 

To ensure content validity, the instrument was reviewed by subject matter experts through an expert evaluation 

process, and to determine reliability, a pilot study was conducted. The Cronbach’s Alpha values obtained 

indicated a high level of internal consistency, in line with the recommendations of Tavakol and Dennick (2011), 

who stated that instruments developed with an adequate and appropriate number of items tend to produce stable 

reliability values. Overall, the instrument is considered valid and reliable for use in the main study. 

METHODOLOGY 

This study employed a quantitative research design using a survey approach to examine the relationships 

between career adaptability skills, IR4.0 skills, and technical skills among students. A pilot study was conducted 

at SMK Dato Haji Kamaruddin, Hulu Selangor, involving 33 Form 4 and Form 5 students from the Home 

Science stream. The sample was selected using purposive sampling, based on the suitability of the subject group 

to the objectives of the study. The justification for the pilot sample size was guided by Browne (1995), who 

suggested that a sample size of approximately 30 respondents is sufficient to provide preliminary estimates of 

variance and research parameters prior to full-scale implementation. This view is supported by In (2017), who 

emphasized that pilot studies are essential for identifying initial issues in research design, questionnaire item 

clarity, and the feasibility of the instrument before it is used in the actual study. Based on these recommendations, 

the use of 33 respondents in this study was considered appropriate and sufficient for assessing the reliability and 

validity of the instrument. 

The questionnaire was developed using the Google Form platform and distributed to respondents via WhatsApp. 

All research procedures complied with research ethics guidelines. Written permission was obtained from the 

school and the District Education Office (PPD), and written informed consent was also collected from the parents 

or guardians of the participating students. 

The questionnaire was developed based on adaptations from previous studies and refined through expert input 

in the fields of fashion design and Technical and Vocational Education and Training (TVET). The content of the 

questionnaire was reviewed by three experts to ensure content validity and item suitability. 

The questionnaire consisted of four main sections: 

• Section A: Respondent demographics (gender, institution, location, academic achievement, technology 

experience, and career interests). 

• Section B: IR4.0 skills (visual merchandising, computer graphics, and artificial intelligence). 

• Section C: Technical skills (such as the use of workshop equipment, digital design software, and modern 

fabrication technologies). 

• Section D: Career adaptability skills based on Savickas’ 4C Model (2005), namely concern, control, 

curiosity, and confidence. 

Each item was measured using a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). The data 

were analyzed using SPSS version 27.0 to evaluate the reliability of the instrument. 

ANALYSIS 

The reliability of the questionnaire instrument in this study was analyzed using the Cronbach’s Alpha coefficient, 

a statistical technique commonly employed to assess the internal consistency of items measured using a Likert 

scale (Tavakol & Dennick, 2011). A pilot study was conducted involving 33 Form 4 and Form 5 students from 

the Home Science stream at SMK Dato Haji Kamaruddin, Hulu Selangor. The questionnaire was administered 

online via Google Forms. The purpose of the pilot study was to evaluate respondents’ understanding of the 
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questions and to test the reliability of the items before they were used in the actual study. Data from the pilot 

study were analyzed using the Statistical Package for the Social Sciences (SPSS) version 27.0 to obtain the 

Cronbach’s Alpha coefficient for each construct examined. 

According to Nunnally and Bernstein (1994), a Cronbach’s Alpha value exceeding 0.70 is considered acceptable 

for research in the fields of education and social sciences. The analysis results indicated that each main construct 

in the questionnaire—namely IR4.0 Skills, Technical Skills, and Career Adaptability—recorded Cronbach’s 

Alpha values above 0.70. This finding demonstrates that the developed instrument is consistent and possesses a 

high level of reliability for use in the actual study. 

Table 1: Distribution of Items by Section in the Questionnaire Instrument 

 

DISCUSSION 

The reliability analysis of the questionnaire instrument was conducted using the Cronbach’s Alpha coefficient, 

a statistical technique commonly used to assess the internal consistency of items within a construct. According 

to the guidelines proposed by George and Mallery (2003), coefficient values of ≥ .90 are classified as excellent, 

.80–.89 as good, .70–.79 as acceptable, .60–.69 as questionable, and < .60 as unacceptable. The findings 

revealed that the overall Cronbach’s Alpha value for the 37 items was 0.987, while the construct-level analysis 

yielded values of 0.941 for Section B (IR4.0 Skills), 0.926 for Section C (Technical Skills), and 0.954 for Section 

D (Career Adaptability). All values exceeded .90 and therefore fall within the excellent category. 

These high alpha values indicate that the items within each construct exhibit strong internal relationships and 

consistently measure the same domain. This finding is consistent with previous studies that have reported high 

reliability coefficients in the development of instruments related to skills and technical education. For instance, 

Mohd Najib (2003), in developing an instrument to assess graduate employability in vocational education, 

reported Cronbach’s Alpha values exceeding 0.90, reflecting a high level of item consistency. 

In alignment with the context of this study in Home Science, research conducted by Arasinah Kamis, Ab. Rahim 

Bakar, and colleagues (2012) also developed a competency-based instrument in the field of fashion design and 

reported reliability values of 0.98 for respondents and 0.95 for items. That study employed the Rasch 

measurement model and demonstrated that item structures in skill-based domains such as fashion design are 

systematically developed based on clearly defined competency dimensions, thereby contributing to high 

reliability values. These findings further support the present study, indicating that instruments in technical and 

vocational education, including Home Science subjects, tend to yield high reliability coefficients when 

systematically constructed. 

Nevertheless, extremely high alpha values (> 0.95) may raise concerns regarding potential item redundancy or 

excessive similarity, as highlighted by Tavakol and Dennick (2011). In this study, the alpha value of 0.987 is 

considered acceptable because the items were developed based on a strong theoretical framework and underwent 

a rigorous expert validation process. Moreover, within the context of Home Science—particularly in clothing 

construction modules—the skills taught are grounded in standardized procedures and repetitive yet critical 

practical skills, such as sewing techniques, machine operation, and design skills. Therefore, the similarity among 

items reflects the authentic competency structure required of students in this field. 

Overall, the high Cronbach’s Alpha values demonstrate that the questionnaire instrument is highly reliable and 

appropriate for use in the main study to measure IR4.0 Skills, Technical Skills, and Career Adaptability among 

Home Science students. 

Section Variable Number of Items 

Section A Demographic Information 8 

Section B IR4.0 Skills 9 

Section C Technical Skills 9 

Section D Career Adaptability Skills 19 



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume X Issue I January 2026 

 

Page 4607 www.rsisinternational.org 

 

 

Table 2: Range of Cronbach’s Alpha Coefficients 

Cronbach’s Alpha Range Interpretation 

0.90 or above Excellent 

0.80–0.89 Good 

0.60–0.79 Moderate 

0.40–0.59 Questionable 

0.00–0.39 Unacceptable 

Source: George, D., & Mallery, P. (2003). SPSS for Windows Step by Step: A Simple Guide and Reference (4th 

ed.). Allyn & Bacon. 

The results of the reliability analysis conducted in the pilot study are presented as follows: 

Table 3: Results of Item Reliability Analysis 

Reliability Statistics  

Cronbach’s Alpha Number of Items 

0.987 37 

Table 4: Reliability Coefficients by Construct 

No. Construct Number of Items Reliability Coefficient 

1 Section B (IR4.0 Skills) 9 0.941 

2 Section C (Technical Skills) 9 0.926 

3 Section D (Career Adaptability) 19 0.954 

 

CONCLUSION 

The study titled “Analysis of the Reliability of IR4.0 Skills and Technical Skills on Career Suitability among 

Home Science Students” focuses primarily on identifying the level of career suitability in relation to IR4.0 skills 

and technical skills, as well as assessing the reliability of the measurement of both constructs among Home 

Science students before being applied in the actual study. 

Content validity and face validity processes were conducted with the involvement of two experts in the field of 

Fashion Design and one language expert. The suggestions and feedback provided helped improve the 

questionnaire items, particularly in terms of sentence structure, appropriate terminology usage, and the alignment 

of items with the constructs being measured. 

The pilot study, which involved 33 respondents, showed an overall Cronbach’s Alpha coefficient of 0.987, 

indicating a very high level of reliability. This demonstrates that the developed instrument is valid and reliable 

for use in the full study. With this high-quality instrument, the subsequent study can be conducted more 

systematically to identify the relationship between IR4.0 skills, technical skills, and career suitability among 

Home Science students. 

Overall, this study plays an important role in enhancing the quality of vocational education by providing a deeper 

understanding of the influence of career suitability skills on the mastery of IR4.0 and technical skills. The 

significance of this study is also reflected in its contributions to educational institutions, meeting industry needs, 

improving graduate quality, enriching academic research, and supporting national education policies that 

emphasize the necessity of future-ready skills. 
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