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Abstract 

 

This article describes the development and validation of the sustainable fashion design curriculum through technopreneur orientation. This 

quantitative 90-item scale measures Indonesian university fashion design students'(80) toward sustainable fashion design curriculum. The 
validity and reliability of the scale was statistically tested by calculating the Corrected Item-Total Correlation, Kaiser-Meyer-Olkin Measure 

of Sampling Adequacy (KMO MSA) via an Exploratory Factor Analysis, descriptive statistics, Cronbach's Alpha, and a confirmatory factor 

analysis. The results of the principal component factor analysis indicate that the scale consists of the following four dimensions: 

entrepreneurial orientation, technopreneur orientation, fashion sustainability and sustainable fashion design curriculum. The reliability test 
evaluated the ninety (90) items in the study that were divided into five (4) constructs Entrepreneur Orientation (EO), Technopreneur 

Orientation (TO), Fashion Sustainability (FS), and Sustainable Fashion Design Curriculum (SFDC). The measurement of the scale are 

confirmed by the CFA. Internal reliability was found using the total item correlation value corrected for all items > 0.3, Cronbach's Alpha 

values are more significant than 0.6 and KMO MSA value above 0.5. Cronbach's Alpha coefficients for all constructs showed excellent 
reliability, with Technopreneur Orientation (TO) having the highest at 0.775 and the lowest at 0.832. Technopreneur Orientation (TO) had 

the most significant score of 0.832, while Sustainable Fashion Design Curriculum (SFDC) had the lowest score of 0.775. The findings 

revealed that all 90 items in the four (4) constructs had a considerable internal disagreement. As a result of the pilot investigation, the items 

in this study's questionnaires were well-founded in previous literature and highly trustworthy and appropriate for study inferences. The 
results confirm the reliability and validity of the faces of the adapted instrument in the pilot study. 

 

Keywords: Sustainable Fashion Design Curriculum, Sustainability Attitudes, Entrepreneur Orientation, Technopreneur Orientation, 

Instrument Validation. 

1. Introduction 

Fast fashion records the highest demand among current consumers globally and in Indonesia. However, fast fashion has a severe 

environmental impact [1]. Meanwhile, the fashion industry requires technopreneurs who engage in technology-oriented entrepreneurship 
to develop fashion designs that meet the Industrial Revolution 5.0 and resolve technological and digitalization-based complexities arising 

from this era [2]. This fashion design technopreneur is likely to become graduates who are sustainable and tough in facing the apparel 

industry in the future [3][4]. 

Although Ahmad (2022) claims that the sustainable educational cluster is tiny, academics must have a role [5]. On the other hand, Purnama 
(2023) believes that enhanced sustainability will necessitate a new set of abilities in fashion education [6]. Nonetheless, to assist individuals 

in adapting to significant social and emotional challenges, they must also be educated on the significance of reducing the negative impacts 

of technology. Students of fashion design should be able to expand their knowledge and understanding of sustainable fashion concerns in 

society in the hopes of inspiring and implementing change [7][8], and developing sustainable behaviours on their own (non) consumable 
way [9][10]. It can also assist society in recognizing how sustainability activities influence individuals to create a better future for everyone 

through education [11][12], it is essential to explain environmental implications and incorporate sustainability strategies into fashion design 

education to enhance the understanding and practice of sustainability in design [13]. 

Focus on the function of design in developing more sustainable products and the potentially more powerful role of design in influencing 
consumer choices and lifestyle ambitions. According to Saccani et al. (2023), reducing the negative impact on the world requires making 

the supply chain a fashion manufacturing cycle [14]. As a result, this is a difficulty, and a fashion education space is needed to ensure that 
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fashion is more sustainable through ongoing design education. Everything in the fashion industry, including fashion design education, is 

changing due to technological advancements. As a result, a paradigm shift in fashion design education is required to match the concept of 

sustainable fashion with a technology focus [15]. Even design education can potentially adopt a paradigm that can train professionals to 

move away from a profit-driven, performance-driven approach and toward a balanced approach that considers economic, environmental, 
and social factors. Even though the previous study only explained the interests of technology in fashion design separately, such as speed, 

minimizing waste, and so on, the fashion industry, which requires graduates with technology-based entrepreneurial skills, requires 

graduates with technology-based entrepreneurial skills (technopreneur). 

Therefore, Technopreneur Fashion Design should be embedded in Sustainable Fashion Design Curriculum. This research study aims to 
measure the scale of Sustainable Fashion Design Curriculum Development. A scale of 96 quantitative items measures the understanding 

of Indonesian students and alumni towards the creation of a technopreneur orientation. A total of 80 students completed the questionnaire. 

Therefore, the validity and reliability of the instrument were tested by an experts from academia and industry and analyzed using SPSS 

version 27. The measurement scale was tested statistically by calculating the Corrected Item-Total Correlation, Cronbach's alpha, and 
KMO MSA. The results of the principal component factor analysis indicate that the scale consists of the following four dimensions: 

entrepreneurial orientation, technopreneur orientation, fashion sustainability and sustainable fashion design curriculum. The results confirm 

the reliability and validity of the faces of the adapted instrument in the pilot study. 

2. Literature Review 

There is a growing interest in quantitative research that measures sustainable fashion design curriculum [16], where fashion sustainability, 

and researchers have considered several issues that are involved in the construction of these assessment tools [17]. The first issue relates 
to the definition of  awareness and attitudes of fashion sustainability, because this concept was defined using a variety of approaches and 

theoretical backgrounds. Nevertheless, most previous studies have only discussed that the fashion industry needs entrepreneurs who 

contribute significantly to economic development by fostering innovation, employment, and well-being [18]. In contrast, previous research 

has explained how entrepreneurs play a role in long-term sustainability [19]. Meanwhile, developing entrepreneurship in an economy solely 
focused on profit is insufficient to meet the challenges of the future fashion industry, but it requires awareness and attitude towards 

sustainability itself [20][21].   

Sustainability and Technology are metaphors for the two most significant shifts in the fashion industry's future, ensuring that all university 

students are exposed to this learning endeavour [22]. On the other hand, fashion design necessitates instilling awareness and sustainability 
in a technology-oriented mindset into fashion design curriculum [6][16]. Moreover, the future fashion industry must prepare its graduates 

to face industry 5.0 [23], where humans and robots collaborate. Technology also provides great benefits, especially in the field of fashion, 

such as flexibility, minimization of waste, flexibility, efficiency, ethical and Environmental Sustainability [24]. The future fashion industry 

requires technological entrepreneurs (technopreneurs) who can take business opportunities with the awareness and attitude of fashion 
sustainability. 

Although Sehnem (2024) discovered that incorporating sustainable fashion issues into the curriculum is difficult due to a lack of support 

and resources for educators to implement [25]. In contrast, it is urgent and critical to prepare students transtition for the future sustainable 
[15]. Then, to respond to the future fashion industry, fashion education needs a sustainable fashion design curriculum through 

technopreneur orientation [26]. Technopreneur-oriented fashion design students and graduates with fashion sustainability awareness and 

attitude that lead to sustainable behaviour can be considered as a robust solution to overcome the bad effects of fast fashion in order to save 

the next generation [27]. However, the adoption of such practices has been very slow in developing countries for a variety of reasons [28] 
especially with Technology skill  [29]. 

Several methods have not been adopted in the reviewed literature for assessing sustainable fashion design curriculum. The theoretical 

approaches that were used to develop the questionnaires were based on theories such as the Theory of Planned Behaviour (TPB) and Norm 

Activation Theory (NAT). Many studies added further knowledge to this literature, but we might wonder how these scales are di fferent 
theoretically and conceptually from Sustainable Fashion Design Curriculum (SFDC): a scale that measures SFDC does not measures 

through technopreneur orientation. Regarding the SFDC questionnaires, only a limited number of tools were developed. However, lack of 

literature concerning SFDC through technopreneur orientation. 

These tools were based on the four dimensions – entrepreneur orientation, technopreneur orientation, fashion sustainability awareness and 
attitudes  – but they lack a focus on technopreneur orientation, which is a crucial component of SFDC. The current research aims to address 

these gaps by developing a quantitative scale that measures sustainable fashion design curriculum through technopreneur orientation in 

university students. 

The purpose of the current study is to develop and validate a quantitative scale for measuring Sustainable Fashion Design Curriculum in 
Indonesian university fashion design students, the SFDC toward Technopreneur Orientation. This scale is based on four dimensions – 

entrepreneurial orientation, technopreneur orientation, fashion sustainability and sustainable fashion design curriculum – and the following 

leading questions were considered: 

a. Are the four dimensions of the tool confirmed by corrected-item total correlation and meet the reliability (Cronbach’s alpha)? 

b. Does the tool meet Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO MSA) for Confirmatory Factor Analysis (CFA)? 

3. Methods  

This research study aims to measure of the Sustainable Fashion Design Curriculum Development scale. In achieving the main objectives 

of the study, the next step is to develop effective measurement items for various constructs. Construction operationalization is needed in 

designing the questionnaire. So, to achieve this, the researcher focused his research on SFDC prediction. The SFDC model was established 

through knowledge building from a thorough and careful review of the past literature based on a 3-stage questionnaire design [30]. The 

researcher ensures that the measurement scale will form a composite measure consisting of a scale of items in a logical or empirical 

structure used in the development process. Assigning scores to objects is the most critical part of developing construct measures. Thus, the 

scaling is designed to obtain a coherent respondent's opinion on the assessed behavior or attitude for a particular point of view related to 

the quantitative metric unit. Strict steps start from construct definition and content domain and are followed by refining and finalizing the 
scale [31]. The instrument was administered to 80 undergraduate fashion design students. Although larger samples are generally 

recommended for factor analysis, previous methodological studies indicate that sample adequacy depends not only on sample size but also 
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on the magnitude of communalities, factor loadings, and the simplicity of the factor structure [32]. Suggest that a sample of 50–100 

respondents is acceptable for initial exploratory validation if the data exhibit strong psychometric characteristics [33]. 

 
Table 1.  Dimensions Developing Measurement                                                                                                                                       

(The practical 3-stage questionnaire design by Chen and Paulraj's (2004) 

Stage 1 Stage 2 Stage 3 

Conducting Thorough Literature Validity Of Questionnaire: Pilot Study 

Removes, rearranges, and alters the 

measuring construction from prior 

studies to suit the investigation. 

a. 30 participants 

b. 2 experts (fashion academician). 

80 of students and alumni from the 

population sample. 

to develop measures for the 

questionnaire's creation and scale 

operationalization                                         

(Chen and Paulraj’s, 2004) 

to the goals of appropriateness, 

readability, and ambiguity, pre-testing 

sessions was held                                      

(Collins, 2003; Willis, 2016) 

to assess the questionnaire's readability and 

evaluate the effectiveness of survey 

instruments before utilizing it in a large-scale 

survey (Huckels‐Baumgart et al., 2017). 

 
The study used Chen and Paulraj's (2004) three-stage questionnaire approach. The practical 3-stage questionnaire design, as shown in Table 

1, is a valuable endeavor for research to generate efficient measurements. The project's initial phase focused on conducting thorough 

literature research to develop measures for the questionnaire's creation and scale operationalization. The researcher removes, rearranges, 
and alters the measuring construction from prior studies to suit the investigation.  

The second stage was pre-testing for reviewing the questionnaire draft. To boost response rates and eliminate sample errors, this stage was 

critical for rechecking procedures on questions to ensure that they represented the intended meanings to be well-understood by respondents. 

The review could improve the questionnaire draft in terms of readability, ambiguity, and validity before completing the actual data 
collection. As a result, the researcher organized two (2) pre-testing sessions, with volunteers drawn from a sample of populations for the 

first and experts in the subject of study for the second. At the same time, pre-testing was carried out for content and facial validity objectives. 

Thirty (30) individuals were chosen from the sample of populations to provide comments and recommendations that would be used to 

amend or revise the written questions in the first session. The number of participants in the pre-testing session was determined based on a 
study by Perneger, Courvoisier, Hudelson, and Gayet-Ageron (2015), which found that a sample size of thirty (30) was effective in reaching 

a high power of eighty percent (80 percent) in detecting a problem that might occur in 5% of the sample population. According to those 

researchers, the sample size would aid in finding a recurrent problem that might influence ten percent (10%) of the responses. As a result, 

the researcher considered thirty (30) participants to be a fair default amount for supporting the questionnaire review session. After the first 

pre-testing sessions, two (2) academics who were experts in the topic assessed and evaluated prepared questionnaires in the second pre-

testing session. Academicians with expertise in theoretical questionnaire knowledge analyzed the questionnaire drafts and made comments 

to identify difficulties with measurement mistakes or a malfunction in the replying procedure. Expert reviews during pre-testing sessions 

were critical in resolving questionnaire discrepancies in previous studies. Expert review, according to Ikart (2019), might be individuals or 
a team whose judgments in terms of assessments and comments could be relied on in a relatively cost-effective and modest range of two 

(2) to twenty (20) participants. Thirty (30) participants and two (2) academicians had no trouble answering the questions, and they offered 

few ideas for improvement. In summary, the researcher looked at the three key factors heavily considered in pre-testing sessions regarding 

question content, question form, and pre-testing processes that had been employed in previous studies [34][35]. 
In stage 3, a quantitative 96-item scales that measures Indonesian university students’ and alumni understanding awareness and attitudes 

towards technopreneur orientation creation. This research  also improved the questionnaires' internal validity by closely monitoring and 

administering the questionnaires to eighty (80) people to assess the questionnaire's readability and evaluate the effectiveness of survey 
instruments before utilizing it in a large-scale survey and to ensure the appropriateness of the research instruments (Huckels‐Baumgart et 

al., 2017).  Participants were asked for feedback to identify ambiguities and difficult questions to see if participants provided a sufficient 

range of responses. In addition, recorded the time it took to complete the questionnaires to determine whether the period was realistic to 

use in a large-scale survey. The researcher evaluated responses to see if they answered all the questions by indicating that the meanings 
were well understood and interpreted. Then, to get the necessary information and carefully examine participants' feedback by removing 

unnecessary, ambiguous, and difficult questions, rewording or rescaling any questions answered unexpectedly, and shortening and revising 

the structure of questions to make them precise and easy to understand. Therefore, validity and reliability of the instruments were examined 

through panel of experts from academia and industry and analysed by using SPSS version 27. The measurement scale was statistically 
tested by computing the Corrected Item-Total Correlation, Cronbach’s alpha, and KMO MSA. 

In prior studies, measurements of Sustainable Fashion Design Curriculum Leads have not been discovered. Leading to entrepreneur 

orientation and technopreneur, measuring sustainable fashion design curriculum has also not been explored. Sustainable fashion designers 

are measured based on entrepreneurial/business education, artistic/creative education, and crafts/vocational education, according to 
Murzyn's research (2020). Meanwhile, in prior research, Ma (2023) measured the characteristics of the sustainable fashion designer 

education process. As shown in Table 1, various research has examined entrepreneurial orientation and described (4) the key components 

into several quantitative variables. Measurements on technopreneur orientation are similar. Furthermore, because technopreneurship is a 

new topic of study, its evaluation is frequently based on entrepreneur orientation. The variables aren't measured very precisely. 
The entrepreneurial dimension encompasses autonomy, innovation, proactiveness, competitive aggressiveness, and risk-taking [36]. The 

elements of entrepreneurship are also concluded by research on entrepreneurial orientation in fashion design. The biggest priority is 

autonomy, followed by being proactive, imaginative, and willing to take chances. According to this preliminary research, fashion education 

graduates must possess legitimate technological competency to meet the current needs of the garment sector [26]. Entrepreneurial 
dimensions were examined extensively from a variety of perspectives. Despite the lack of research on technopreneur dimensions, notably 

in fashion design, in the conceptual framework, technology proficiency is a crucial factor of technopreneur activities. Meanwhile, various 

literature evaluations link technopreneurs to technology-based entrepreneurship, resulting in entrepreneur orientation. Technology, 

entrepreneurship, technology competence, the production of future concepts, opportunity-seeking, and creative business growth were all 
included in the entrepreneurial dimension [36]. 

The cornerstone behind technopreneur orientation using technological breakthroughs with unique technopreneur connotations and 

dimensions from current research, such as technopreneurs in technology-based entrepreneurship, was the entrepreneurial orientation 

dimension [37]. Similarities in coming up with new ideas reflected autonomy, business innovation reflected entrepreneurial innovation, 
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opportunity-seeking reflected proactiveness, and new business creation resembled risk-taking. Technopreneur perspectives reflected 

technology proficiency, which did not emerge from previous studies. According to the study model, entrepreneur orientation influenced 

the technopreneur orientation dimension. This study suggested a conceptual technopreneur orientation framework in fashion design 

education that combined past study implications to shape a future fashion design technopreneur. 
Sustainability in fashion design education methodology and curriculum development research has been conducted by [38][39], etc. It is 

established that SFDC leads to job opportunities [40][41]. SFDC would lead to Graduate Sustainability Enhancement, according to [42] 

[43]. SFDC would lead to Fashion Sustainability Enhancement, according to [42][44]. 

In the next previous studies, SFDC would improve Entrepreneurial Competence Skills [16][45]. SFDC leads to Technopreneur Skills 
Enhancement, according to [46]. As a result, the measured variable appears convoluted, and the intended dimension is measured twice. On 

the other hand, some measurements can lead to validity and reliability issues when measuring scale variables. According to Mohajan 

(2017), measurement mistakes might impair the capacity to detect significant results and wreak havoc on the score function, making it 

difficult to obtain accurate results [47]. As a result, several adjustments are required to improve the measurement of scale variables in the 
context of this study. 

However, to assess the scale variable, this study adopts three (3) variables from each sustainable fashion design curriculum dimension. The 

variables autonomy, creativity, proactiveness, and risk-taking assess the entrepreneurial dimension. Meanwhile, entrepreneur orientation 

is derived from several literature reviews that associate technopreneurs with technology-based entrepreneurship. The entrepreneurial 
dimension encompassed technology, entrepreneurship, technology proficiency, the creation of future concepts, opportunity-seeking, and 

novel business development. The following is a more detailed explanation. 

The development of the Sustainable Fashion Design Curriculum (SFDC) is based on two (2) underlying theories. The first, Theory of 

Planned Behavior (TPB), describes a person's behavior and tendency toward behavior that is influenced by attitude but can change the 
intention to do something. TPB Theory is also used to assess an individual's sustainability understanding and implementation of sustainable 

developmen. Second, The Norm Activation Theory (NAT) explains how dignity and remorse play a role in environmentally responsible 

behavior. The NAT theory also explains how awareness can enliven personal norms, making people feel bad if they are not environmentally 

conscious. Research Measurement and Its Source: 
a. Entrepreneurial orientation (EO). Source: Lumpkin and Dess (1996), Rauch (2009), Bolton and Lane (2012), Wongmuek (2018), and 

Tur-Porcar et al,. (2018). 

b. Technopreneur orientation (TO): Rae (2006), Rosen, Whaling, Carrier, Cheever, Rokkum (2013), and Mashingaidze (2016).  

c. Sustainable fashion design curriculum (SFDC): Palomo-Lovinsky et al,. ( 2019), Agarwal (2018), Lang and Liu (2019) and Murzyn et 
al,. (2021). 18-Item scale; 5-point Likert-type (Strongly agree-strongly disagree).  

d. Fashion sustainability awareness and attitudes (FAST): Hur and Cassidy (2019), Fletcher (2013), Kozlowsky et al,. (2019), and 

Henninger, Alevizou, and Oates (2016). 

4. Results and Discussion 

The data were analysed with IBM SPSS Statistics 27 to statistically test the validity and reliability of the scale, the KMO and Bartlett tests, 
descriptive statistics, Cronbach’s alpha, and a CFA were computed. The feasibility of the study to discover valid and trustworthy data 

required assessing the chances of success of the recruitment approach and technique utilized in the pilot study [47]. Due to resource 

constraints, an effective sample size from the target population had to be determined. The researcher conducted the pilot study with fifty 

(80) students and alumni. The selection of (80) individuals satisfied the required minimum criteria of thirty (30) pilot research participants 
in terms of sample size for data collection [48]. 

The study's target population was the whole group of individuals from which a sample was drawn to participate in the survey. Some 

limitations are considered in the proposed study, such as territorial boundaries [49]. The target population was students and alumni from 

the fashion education Public in Jakarta, Indonesia. Purposive sampling is a sampling approach that considers several factors. Participants 
are chosen based on the study's criteria to match the research objectives. Regarding Sugiyono, utilizing this purposive sampling technique 

is suited for quantitative study or research that does not generalize [50]. Web-based research techniques were used in this study. Many 

researchers choose this web-based tool since it is quick, cheap, convenient, and easy to use [51]. 

The first research question asked about the validity of the four-constructs model of SFDC. Based on the results of the validity test in Table 
2, all items' corrected item-total correlation value is > 0.3, which means that all items are valid. Factor analysis testing was carried out. The 

reliability test must be carried out only on questions that already have or fulfil the validity test, so if it does not meet the validity test 

requirements, it does not need to be continued for the reliability test. If Cronbach's Alpha value is more significant than 0.6, then the 

research questionnaire is reliable. It is known that the questionnaire is reliable because all Cronbach's Alpha values are more significant 
than 0.6. 

a. Entrepreneurial orientation (EO). item 1–14; e.g. ‘Entrepreneurship implies business or work consistency, conceptual innovation, and 

promising outcomes with creative entrepreneurship denoting the pillar of economic progress in emerging nations. The dimensions; 

autonomy, innovativeness, proactiveness, and risk-taking. 

b. Technopreneur orientation (TO). item 1–25; e.g. ‘Technopreneurs constantly convert good notions into profitable commercial ventures, 

while technopreneurship implies an integral attribute between technology application abilities and business development. The 

dimensions; entrepreneurial orientation, create future idea, business innovation, seeks opportunity, and technology proficiency. 

c. Fashion sustainability awareness and attitudes (FAST). item 1–33; e.g. ‘It is considered as increasing awareness and attitude toward 
sustainability environmentally conscious design by focusing on the interpretation of sustainability from all perspectives.  

d. Sustainable fashion design curriculum (SFDC). item 1–18; e.g. ‘The SFDC incorporates fashion sustainability issues into the 

curriculum, which has implications for sustainability practices through entrepreneur-based technology or technopreneur orientation. 

the dimensions: job opportunities, sustainable work ethic, graduate sustainability enhancement fashion sustainability enhancement, 
entrepreneurial competence enhancement, and technology skills enhancement. 
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Table 2. Summary of Validity, Reliability & Factor Analysis Results of the Pilot Study 

 

Constructs  
Dimensions 

Items  

Corrected Item-Total Correlation 

(Validity) 

Cronbach's Alpha 

(Reliability) KMO  

Overall 

KMO 

EO 

AU 

AU1 0,825 

0,9 

             

0,798 

0,782 

AU2 0,787 

AU3 0,792 

IN 

IN1 0,949 

0,952 IN2 0,942 

IN3 0,816 

PR 

PR1 0,912 

0,946 PR2 0,844 

PR3 0,908 

RT 

RT1 0,849 

0,957 

RT2 0,899 

RT3 0,882 

RT4 0,884 

RT5 0,885 

TO 

CFI 

CFI2 0,803 

0,881 

0,832 

CFI2 0,583 

CFI3 0,736 

CFI4 0,722 

CFI5 0,732 

BI 

BI1 0,678 

0,946 

BI2 0,917 

BI3 0,918 

BI4 0,884 

BI5 0,883 

SO 

SO1 0,917 

0,96 

SO2 0,912 

SO3 0,906 

SO4 0,855 

SO5 0,84 

SO6 0,817 

TP 

TP1 0,883 

0,984 

TP2 0,809 

TP3 0,888 

TP4 0,971 

TP5 0,97 

TP6 0,93 

TP7 0,92 

TP8 0,975 

TP9 0,972 

FS 

FSAW 

FSAW1 0,665 

0,957 

0,791 

FSAW2 0,723 

FSAW3 0,705 

FSAW4 0,75 

FSAW5 0,687 

FSAW6 0,698 

FSAW7 0,635 

FSAW8 0,569 

FSAW9 0,779 

FSAW10 0,776 

FSAW11 0,789 

FSAW12 0,749 

FSAW13 0,816 

FSAW14 0,682 

FSAW15 0,737 

FSAW16 0,581 

FSAW17 0,687 

FSAW18 0,767 

FSAW19 0,612 

FSAW20 0,764 

FSAW21 0,725 

FSAT 

FSAT1 0,867 

0,965 

FSAT2 0,876 

FSAT3 0,855 

FSAT4 0,882 

FSAT5 0,775 

FSAT6 0,79 

FSAT7 0,758 

FSAT8 0,842 

FSAT9 0,854 

FSAT10 0,859 

FSAT11 0,724 

FSAT12 0,776 

SFDC JO JO1 0,78 0,874 0,775 
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JO2 0,729 

JO3 0,771 

GSE 

GSE1 0,833 

0,933 GSE2 0,89 

GSE3 0,868 

SWE 

SWE1 0,917 

0,953 SWE2 0,878 

SWE3 0,909 

FSE 

FSE1 0,633 

0,894 FSE2 0,894 

FSE3 0,877 

ECE 

ECE1 0,771 

0,899 ECE2 0,882 

ECE3 0,751 

TSE 

TSE1 0,824 

0,904 TSE2 0,862 

TSE3 0,746 

 

Table 2 and 3 present the mean values for each dimension, as well as the correlation values between dimensions. The mean 

values for the dimensions range from 3 to 4, indicating that, on average, respondents' answers fell between "somewhat agree" 

(3) and "agree" (4). Regarding the correlation values, all are positive, indicating a positive correlation between the 

dimensions. 
Table 3. Averages and Correlations between Dimensions 

 M AU IN PR RT CFI BI SO TP FSAW FSAT JO 

AU 3,9958 1 0,428** 0,421** 0,492** 0,468** 0,338** 0,280* 0,244* 0,354** 0,537** 0,086 

IN 3,7  1 0,350** 0,434** 0,878** 0,196 0,269* 0,205 0,285* 0,333** 0,255* 

PR 4,2958   1 0,678** 0,476** 0,582** 0,197 0,340** 0,496** 0,267* 0,201 

RT 4,2175    1 0,573** 0,532** 0,126 0,323** 0,462** 0,384** 0,19 

CFI 3,755     1 0,405** 0,272* 0,240* 0,359** 0,336** 0,310** 

BI 3,95      1 0,340** 0,502** 0,518** 0,306** 0,235* 

SO 3,7229       1 0,229* 0,392** 0,19 0,156 

TP 3,9125        1 0,254* 0,185 0,123 

FSAW 3,8292         1 0,361** 0,208 

FSAT 3,7948          1 0,119 

JO 3,6208           1 

GSE 3,5833            

SWE 4,0375            

FSE 3,9417            

ECE 3,8083            

TSE 3,9458            

Table 4. Averages and Correlations between Dimensions (continued) 

 AU IN PR RT CFI BI SO TP FSAW FSAT JO GSE SWE FSE ECE TSE 

M 

3,995

8 3,7 

4,295

8 

4,217

5 3,755 3,95 

3,722

9 

3,912

5 

3,829

2 

3,794

8 

3,620

8 

3,583

3 

4,037

5 

3,941

7 

3,808

3 

3,945

8 

AU 1                

IN 

0,428

** 1               

PR 

0,421

** 

0,350

** 1              

RT 

0,492

** 

0,434

** 

0,678

** 1             

CFI 

0,468

** 

0,878

** 

0,476

** 

0,573

** 1            

BI 

0,338

** 0,196 

0,582

** 

0,532

** 

0,405

** 1           

SO 

0,280

* 

0,269

* 0,197 0,126 

0,272

* 

0,340

** 1          

TP 

0,244

* 0,205 

0,340

** 

0,323

** 

0,240

* 

0,502

** 

0,229

* 1         
FSA

W 

0,354

** 

0,285

* 

0,496

** 

0,462

** 

0,359

** 

0,518

** 

0,392

** 

0,254

* 1        
FSA

T 

0,537

** 

0,333

** 

0,267

* 

0,384

** 

0,336

** 

0,306

** 0,19 0,185 

0,361

** 1       

JO 0,086 

0,255

* 0,201 0,19 

0,310

** 

0,235

* 0,156 0,123 0,208 0,119 1      

GSE 

0,315

** 

0,448

** 

0,240

* 

0,329

** 

0,449

** 0,158 

0,267

* 0,214 

0,426

** 

0,323

** 

0,372

** 1     
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SWE 0,21 

0,282

* 

0,341

** 

0,296

** 

0,320

** 

0,243

* -0,016 

0,223

* 

0,223

* 0,048 0,114 

0,260

* 1    

FSE 

0,302

** 

0,403

** 

0,447

** 

0,554

** 

0,373

** 

0,386

** 0,182 

0,332

** 

0,296

** 

0,252

* 

0,282

* 

0,265

* 

0,404

** 1   

ECE 0,198 

0,227

* 

0,262

* 

0,406

** 

0,288

** 0,21 0,027 

0,230

* 

0,267

* 0,073 

0,401

** 

0,277

* 

0,340

** 

0,458

** 1  

TSE 

0,364

** 

0,311

** 

0,272

* 

0,482

** 

0,305

** 

0,349

** 0,057 

0,535

** 

0,340

** 

0,273

* 

0,270

* 

0,357

** 

0,297

** 

0,482

** 

0,434

** 1 

Table 5. Averages and Correlations between Dimensions (continued) 

  M GSE SWE FSE ECE TSE 

AU 3,9958 0,315** 0,21 0,302** 0,198 0,364** 

IN 3,7 0,448** 0,282* 0,403** 0,227* 0,311** 

PR 4,2958 0,240* 0,341** 0,447** 0,262* 0,272* 

RT 4,2175 0,329** 0,296** 0,554** 0,406** 0,482** 

CFI 3,755 0,449** 0,320** 0,373** 0,288** 0,305** 

BI 3,95 0,158 0,243* 0,386** 0,21 0,349** 

SO 3,7229 0,267* -0,016 0,182 0,027 0,057 

TP 3,9125 0,214 0,223* 0,332** 0,230* 0,535** 

FSAW 3,8292 0,426** 0,223* 0,296** 0,267* 0,340** 

FSAT 3,7948 0,323** 0,048 0,252* 0,073 0,273* 

JO 3,6208 0,372** 0,114 0,282* 0,401** 0,270* 

GSE 3,5833 1 0,260* 0,265* 0,277* 0,357** 

SWE 4,0375   1 0,404** 0,340** 0,297** 

FSE 3,9417     1 0,458** 0,482** 

ECE 3,8083       1 0,434** 

TSE 3,9458         1 

 
The reliability test must be carried out only on questions that already have or fulfil the validity test, so if it does not meet the validity test 
requirements, it does not need to be continued for the reliability test. If Cronbach's Alpha value is more significant than 0.6, then the 

research questionnaire is reliable. It is known that the questionnaire is reliable because all Cronbach's Alpha values are more significant 

than 0.6. In factor analysis, the value or measure of the Kaiser-Meyer-Olkin Measure of Sampling Adequacy or KMO MSA for short, is 

used to determine whether the factor analysis process can be carried out (appropriateness of factor analysis). A KMO MSA value above 
0.5 indicates the factor analysis process can be carried out (factor analysis is appropriate). In contrast, a KMO MSA value below 0.5 

indicates the factor analysis process cannot be carried out (factor analysis may not be appropriate) (Malhotra and Birks, 2006). Based on 

the results of the factor analysis in Table 2 and 3, it is known that all KMO MSA values are > 0.5. Based on the results of testing the 

validity, reliability and factor analysis in Table 3, it can be concluded that all question items are valid, and the dimensions that have been 
designed or formed are appropriate. 

Table 6. Decriptive Statistics 

Descriptive Statistics 

Constructs N Minimum Maximum Mean Std. Deviation 

AU   80 2.67 5.00 3.9958 .70660 

IN 80 1.00 5.00 3.7000 .83792 

PR 80 3.00 5.00 4.2958 .65172 

RT 80 3.00 5.00 4.2175 .67520 

CFI 80 2.00 5.00 3.7550 .70440 

BI 80 2.00 5.00 3.9500 .68732 

SO 80 1.00 5.00 3.7229 .94837 

TP 80 1.00 5.00 3.9125 .99878 

FSAW 80 2.24 5.00 3.8292 .69209 

FSAT 80 1.42 5.00 3.7948 .80576 

JO 80 1.00 5.00 3.6208 1.03896 

GSE 80 1.00 5.00 3.5833 1.06008 

SWE 80 1.00 5.00 4.0375 1.10871 

FSE 80 1.33 5.00 3.9417 .90905 

ECE 80 1.33 5.00 3.8083 .93799 

TSE 80 1.00 5.00 3.9458 .99428 

Valid N (listwise) 80     
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Table 5 presents the average for each dimension, as well as the correlation values between dimensions. It is known, the average dimension 

is worth 3 to 4, which means that on average the respondents' answers quite agree (3) or agree (4). From the correlation values, all 

correlation values are positive, which means the correlation between dimensions is positive. 

Table 7. Scale Measurement of Sustainable Fashion Design Curriculum Through Technopreneur Orientation   

These research findings reinforce existing theoretical and empirical evidence regarding the development of measurement instruments for 

sustainable fashion education. Satisfactory corrected item-total correlation, Cronbach's alpha, and KMO values indicate that the proposed 

four-dimensional construct is of high quality and consistent with established measurement theory; this theory posits that a valid and reliable 

instrument must demonstrate item discrimination, internal consistency, and adequate sample adequacy prior to construct validation. 
Furthermore, these results support prior research emphasizing the importance of integrating entrepreneurship, technology, and 

sustainability into fashion education. While previous studies largely examined entrepreneurial orientation, technopreneurship, or 

sustainability awareness as separate constructs, this study confirms that these dimensions can be integrated into a single measurement 

framework representing the Sustainable Fashion Design Curriculum (SFDC). These findings extend the existing literature by providing 
empirical evidence that sustainable fashion education must not only foster environmental awareness but also develop entrepreneurial 

competencies and technological capabilities to prepare graduates for the challenges of Industry 5.0 and the transition toward a sustainable 

fashion industry. 

4. Conclusion  

Despite a few failures, the pilot study was a success, with a hundred percent (100%) response rate-it evaluating the validity and reliability 

of the responses. Datasets were analyzed using SPSS Software version 27  after preliminary checks. The researcher utilized a reliability 
test to examine the internal consistency between items in the scales through Cronbach's Alpha coefficient values. Taber (2018) suggested 

using Cronbach's alpha coefficient ratings on items to determine if they meet the purpose well. The coefficient scores should be less than 

0.70 to show that the scales could produce the same measured outcome in subsequent evaluations. The reliability test evaluated the ninety 
(90) items in the study that were divided into five (4) constructs Entrepreneur Orientation (EO), Technopreneur Orientation (TO), Fashion 

Sustainability (FS), and Sustainable Fashion Design Curriculum (SFDC) (see tables 4 respectively). 

In summary, all constructs demonstrated excellent reliability in Cronbach's Alpha coefficients, with the highest being 0.775 and the lowest 

being 0.832 for the constructs of TO and SFDC, respectively, according to the survey results in Table 2 and 3. TO had the most significant 
score of 0.832, while SFDC had the lowest score of 0.775. The findings revealed that all 90 items in the four (4) constructs had a 

considerable internal disagreement. As a result of the pilot investigation, the items in this study's questionnaires were well-founded in 

previous literature and highly trustworthy and appropriate for study inferences. The interpretation of feedback or recommendations based 

on the pilot study's findings validated whether the study was possible, and the researcher could proceed to the full-scale research survey. 
Therefore, the researcher formatted the final version of the questionnaires in preparation for a full-scale research survey. The validity test 

was carried out to test the validity of each question item on the questionnaire. A question item is said to be valid if the corrected item's total 

correlation value of the question item is > 0.3. Table 6 presents the corrected item-total correlation results. 

A key contribution of this study is the development of a comprehensive measurement instrument that integrates four interrelated 
dimensions; Entrepreneurial Orientation (EO), Technopreneurial Orientation (TO), Fashion Sustainability Awareness and Attitude (FAST), 

and Sustainable Fashion Design Curriculum (SFDC) into a single validated scale. Unlike previous instruments that typically measure 

entrepreneurship, technology adoption, or sustainability awareness as standalone constructs, this proposed SFDC instrument conceptualizes 

these dimensions as complementary components for curriculum evaluation in higher education fashion programs. Notably, the inclusion 
of Technopreneurial Orientation as a core dimension distinguishes this instrument from existing sustainable fashion education scales, which 

largely emphasize environmental or sustainability knowledge without explicitly assessing students' entrepreneurial and technological 

competencies. Furthermore, this instrument extends the application of behavioral theory by operationalizing entrepreneurial, technological, 

and sustainability competencies into measurable curriculum indicators, thereby providing a more holistic framework for evaluating student 
readiness to meet the demands of Industry 5.0 and the transition toward a sustainable fashion industry. Thus, this research yields not only 

a validated instrument but also a novel conceptual framework for assessing sustainable fashion design curricula through the lens of 

technopreneurship. 

 
Indicator Test Purpose Results 

Pilot Study 
(Validity and 

Reliability Test) 

Corrected Item-Total 
Correlation 

to define the association of the item 
with the total score on the other 

items 

All items above > 0.3 
All items indicate that the 

corresponding items are very well 

correlated 
 

Cronbach’s Alpha to assess the reliability, or internal 

consistency, of a set of scale or test 

items 

All constructs had high reliability in 

Cronbach’s Alpha coefficients ≥ 0.70 

 
KMO MSA 

Kaiser-Meyer-Olkin 
Measure of Sampling 

Adequacy 

to determine factor analysis 

suitability 

All KMO MSA values are above > 

0.5, allowing for factor analysis 
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