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Abstract—Contradictions and levels of difficulty in the industrial era 4.0, 

especially culinary changes occur very quickly which requires humans to have 

the capability, to become individuals who have the skills to act. This study pro-

vides an assessment to measure the capabilities of vocational education students 

in statistics through instruments that have been designed and examine the com-

petencies and soft skills that affect capabilities for future work in industry 4.0. 

The instrument was developed through mobile technology using Google Form 

and this research was conducted using quantitative methods and analyzed by 

confirmatory factor analysis. A total of 245 respondents from vocational educa-

tion students in the culinary program were observed using a questionnaire that 

had been designed. Based on the results of the test analysis of exogenous con-

firmatory factors and endogenous indicators of capability (literacy, numeracy, 

ICT, critical and creative thinking, personal and social skills, and ethical under-

standing) showed significant value, while the reliability relationship with 

Cronbach alpha showed values> 0.06 which means significant. Based on the re-

sults of the goodness of fit test, this research model is fit which that means the 

mobile-based instruments that have been developed in this study are feasible to 

test the capabilities of students in vocational education at culinary programs 

Keywords—Mobile instrument of capability, student’s capability development, 

capability as human development. 

1 Introduction 

The world is changing, the industrial revolution 4.0 presents a new dynamic char-

acterized by a level of complexity and contradiction in various ways. This change 

should be responded well, especially student in vocational education and training 
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(VET) at culinary program to prepare students to have the capability for future work 

in industry 4,0 era. Students who have this capability are expected to be responsive, 

sensitive and flexible to change. Moreover, the population growth described in Indo-

nesian age pyramids, 2010 and 2035 by [1] estimates that in 2035 Indonesia will have 

a significant growth in productive age between the ages of 15-64 years. Therefore the 

projected growth of Indonesia's population in this productive age can lead to high 

competition, according to [2] in some of countries which one is Indonesia, there are 

only about 4.3% of the 1000 skilled workers, this is far behind other countries such as 

Malaysia 32.6%, the Philippines 8.3%, and Singapore 34.7%. This situation clearly 

proves that the competitiveness of human resources is an absolute necessity to turn 

challenges into opportunities.  

Therefore, capabilities require culinary students to have freedom in determining 

their respective social roles with the competencies they have to to survive and work in 

the industry 4.0 era. Vocational education should be able to produce a superior human 

resources, competitive, skilled, excellence and have the capability to be ready to face 

the changes that occur continuously. Some experts have explained that capability is 

being and doing that is influenced by knowledge, competence and skills and can pro-

vide basic concepts for the human development that are valuable for the welfare of 

themselves and others or society and they can be themselves [3]–[6]. In other words, 

the capability of a student is the result of achievement during the learning process, 

education in a culinary program should have strategies such as having a reliable cur-

riculum so that the capability of graduates can be achieved optimally. 

Indonesian President Joko Widodo has decided that tourism is one of Indonesia's 

economic strategy pillars. The role of digitalization in industri 4.0 will develop the 

tourism sector both destinations, restaurants, culinary, hotels and travel agents 

throughout the world, especially Indonesia, so that government policy needs attention 

because competition is also increasing, . According to [7] currently low-skilled work-

ers in the tourism sector in Indonesia are relatively high, but low-skilled workers are 

burdening Indonesia in the tourism industry competition, as well as educational dis-

parities in various provinces. Human development is also needed in this case because 

it relates to a person's skills for their future lives in terms of income and quality of life 

[8].  

In addition to the development of the culinary and tourism industry in Indonesia in 

the industrial era 4.0 can be a new challenge, capabilities are needed to answer it all. 

The purpose of this study is to provide an assessment that measures students' capabil-

ity in the culinary program in statistics as the human development approach through 

instruments 

2 Methodology 

The instrument developed by a questionnaire with closed-questions that allows re-

spondents to answer quickly and produce accurate data, and developed using mobile 

based technology "Google Form", the aim is to facilitate respondents in answering the 

questionnaire anywhere and anytime and researchers to analyze the results of the 

questionnaire. In the instrument that has been developed there are 29 questions from 6 

iJIM ‒ Vol. 14, No. 12, 2020 111



Paper—Developing Instrument to Measure Student’s Capability for Future Work in Industry 4.0 at…  

indicators presented including, literacy, numeracy, ICT literacy, critical and creative 

thinking, personal and social understanding and ethical understanding. In the food 

literacy indicator there are 7 question items, 5 question items on numeracy indicators, 

5 ICT question items, 5 question items on critical and creative thinking indicators, 3 

item personal and social capability questions and 4 question items on ethical under-

standing. To obtain relevant research results, the instrument was validated by two 

experts at once in terms of the contents of the instrument and the grammar and writing 

of sentences on instruments. Furthermore, the instrument was distributed to 245 VET 

students culinary program in Malang, East Java, Indonesia class XII semester 1 with 

2013 curriculum (K-13) which is a government-defined curriculum that is applied to 

the education system in Indonesia and student that had carried out internship program. 

The development of Capability instrument indicators is referred to several scien-

tific studies, experts and relevant issues at this time. In these study indicators that 

have been developed include 1) food literacy; 2) numeracy; 3) ICT literacy; 4) critical 

and creative thinking; 5) personal and social capability; 6) ethical understanding. All 

questions from the Capability instrument were developed by 29 questions and used 4 

levels of Likert scale with the type of case study statement so that analysis and high 

order thinking skills are needed. 

Table 1.  Capability Indicator 

 

No Aspect of the 

study 

Indicator Descriptor Source 

1 

Proficiency in 

reading recipes, 

knowledge of basic 
food concepts, 

interpretation of 

food serving 

Literacy 1) Food material knowledge; 

2) Knowledge of the menu  

3) Media for learning and obtaining infor-
mation 

4) Knowledge of food processing techniques;  

5) K3, hygiene and sanitation 

[9]–[14]  

2 

Proficiency in food 

price conversion 
and calculation 

Numeracy 1) Conversion;  

2) Food price calculation 

[9], [12]–[14] 

3 

Proficiency in 
information literacy 

that is relevant to 

culinary expertise 

ICT literacy 1) Know the type of information needed 
relating to culinary expertise;  

2) Able to process information 

[12], [14], [15] 

4 

Problem-solving 

skills, and self-

assessment of 
decision-making 

skills 

Critical and 

Creative think-

ing 

1) Identification of problems; 

2) Identify problem-solving strategies;  

3) Make a decision;  
4) Finding problem-solving strategies 

[14], [16]–[20] 

5 

Social skills, life 

and work abilities 

of students 

Personal and 

social capability 

1) Communication in organizations;  

2) Interacting between individuals  

[4], [12], [14], 

[19] 

6 

The capacity to 

understand and 

apply principles 
that are socially and 

ethically responsi-

ble when collabo-
rating with others 

Ethical under-

standing 

1) Commitment to doing the best work with 

full responsibility;  

2) responsible and responsive 

[4], [14], [19] 
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The instrument that has been distributed then tabulated and analyzed using Con-

firmatory Factor Analysis (CFA) with AMOS 20 software. The analysis design of the 

instrument as follows: 

 

Fig. 1. Analysis Design 

3 Result and Discussion 

The results of all respondents' answers were tabulated in Excel and analyzed using 

confirmatory factor analysis (CFA) with Amos 20. The use of CFA can determine 

how variables are measured systematically and also logically to represent the con-

structs involved in a theoretical model. Thus this measurement can provide suggested 

relationships that show how the measured variables represent latent constructs that are 

not measured directly through factor loading of the indicator and its interrelationships 

[21], [22]. Before the analysis is carried out, at least two prerequisite tests of normali-

ty analysis and outlier tests must be passed [21]–[23]. In this study, no abnormal data 

was found and there were no outliers, so it can be ascertained that all data on the Ca-

pability instrument is normal and no outliers occur. 

3.1 Confirmatory factor analysis result  

The suitability index value of the CFA model is significant if: χ2 / DF <3.790, 

CFI> 0.920, IFI> 0.921, RMSEA <0.083. From the measurement of model fit ob-

tained CMIN / DF> 3, CFI <0.92, IFI <0.921 and RMSEA > 0.083 shows that the 

constructed model isn’t fit or insignificant [23], [24]. The model is modified with a 

modification index where if the two indicators are correlated there will be a decrease 

in chi-square by a Modification Index (MI) of that number. However, this modifica-
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tion will inevitably lead to changes in the initial data so it needs to be re-analyzed in 

normality and outlier. After an analysis of normality and outliers, no abnormal data 

was found and no outliers occurred. The new model of modification index sugges-

tions is as follows: 

 

Before Modification Index After Modification Index 

Fig. 2. New model before and after using modification index suggestions  

Modification steps in the model refer to several theories that support the correlation 

between the modified variables, according to [25] the numeracy variables and person-

al and social skills have a linear and substantial relationship. By having literacy and 

numeracy skills, respondents have a better level of emotional stability. The ICT skills 

variable with ethical understanding according to [26] that rapid changes in ICT tech-

nology indicate new ethical challenges, ethics is a reflective correlation and studies of 

how moral behavior, norms and values can control people's behavior [27]. The exist-

ence of correlation and theory above can be used to support the concept of model 

modification theory 

After modifying the index according to suggestions, the validity of the model 

match index can be obtained. It is known that: χ2 / DF =1,783, Probability= 0.083, 

CFI=0.966, IFI= 0.969, RMSEA 0.054 so that this model is fit and significant. In 

another side, the CMIN / DF ratio is less than 3 and the chi-square value is significant 

which means the smaller the value the better and shows that the overall suitability of 

the model is within acceptable limits [22], [28]. 

Table 2.  Model Fit 

Model CMIN Probability TLI CFI IFI RMSEA 

Default model  1.783 0.083 0.898 0.966 0.969 0.054 
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3.2 Validity and reliability analysis 

In the structural equation modelling method, it is necessary to look at the results of 

the confirmatory factor analysis to determine the convergent validity of the scale used 

to measure the dimensions which are the conceptual models of research. Confirmatory 

factor analysis (CFA) was carried out to determine the construct validity of the scale 

used. When the model is fit, each construct can be evaluated separately by (1) looking 

at the significance of the loading factor indicator (Standardized regression weight 

estimate) and (2) evaluating construct reliability and variance extracted AVE) [22]. 

Based on the results of the CFA analysis on the value of regression weights show CR 

(critical ratio) > 2 for all indicators with P-value <0.05 which shows that the data in 

each construct is valid and significant. Whereas for the reliability test using Cronbach 

Alpha the results obtained >0.6 and the results obtained the construct reliability test 

>0.7, and the average variance extracted (AVE) of > 0.5 so that it can be concluded 

that the instrument is reliable [23]. Furthermore, for the loading factor criteria value 

of> 0.5, but for newly developed instruments a value of 0.4 still needs to be consid-

ered. The analysis shows that ICT literacy, Critical and creative thinking indicators, 

and ethical understanding are significant with values> 0.5. As for the indicators of 

literacy, numeracy and personal understanding rounding 0.4. 

3.3 Direct effect, indirect effect and the total effect 

Based on the results that indicators of food literacy, numeracy skill have a direct 

effect and a small total effect of 0.4 while the indirect effect is worth 0.00. This can be 

interpreted the direct effect between food literacy and capability, numeracy and capa-

bility are very small. Although literacy and numeracy it is not too essential to human 

development [29], according to the WEF report, it is stated that in developing coun-

tries including Indonesia, literacy and numeracy skills are very low <25% [30]. As for 

the indicators of ICT literacy, critical and creative thinking, personal and social skills 

and ethical understanding, it states that the direct effect on ICT literacy, personal and 

social skills and Ethical understanding has 0.5, while for critical and creative thinking 

the direct effect is 0.7 on Capability.  

3.4 Future work Industry 4.0 at culinary 

Concerning capability with future work in industry 4.0, driver change technology 

and as a tool of work in the 21st century, this is essential for VET students, especially 

in the growing culinary program [31]. According to [32] the Ministry of Industry 80% 

of agricultural productivity is poor upstream, infrastructure is still lagging and food 

safety issues are increasing as well as limitations in the application of technology. 

Technology also brings major changes to culture and the way people meet their needs 

such as work and shopping including raw food shopping and ready-to-eat food using 

the online marketplace. According to [33] the online marketplace makes users feel 

grateful and satisfied as well as information, social interactions and entertainment 

such as in Tokepedia and Bukalapak. This phenomenon is happening at this time so 

that vocational high schools should adapt to develop a reliable curriculum, make 

classroom learning more comfortable, interesting and flexible by using learning tech-
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nology. According to [34] mobile-based learning can improve students' abilities, the 

existence of a mobile learning application is a progress and not only text-based, but 

also video tutorials that are able to show students about the actual process. This is 

reinforced by research conducted by [35] student productivity will increase with the 

accuracy of high test scores through the use of modern educational technique in the 

classroom, and this can save time and less effort such as using LMS (Learning Man-

agement System) and using technology in learning activities can provide collaborative 

learning experiences, stimulate students to learn independently and have involvement 

[36] 

The presence of the industrial revolution 4.0 provides a new industry trend by us-

ing technology, analysis of information and connect with various production ma-

chines, this will make the industry more efficient, more powerful and able to collabo-

rate [37]. Functional literacy in vocational education culinary programs is a general 

skill in culinary expertise, this relates to the basic concept of culinary [38] but tech-

nology plays an important role in the food and beverage industry because of the de-

mands of consumers to present better food or drinks, in the future, several things will 

play an important role in the food and beverage industry such as; active packaging, 

internet of thing such as big data and AI (artificial intelligent), food control and food 

security [39]. The importance of numerical skills in industry 4.0 is one of the most 

valued skills in the labor market, besides these skills are related to individual welfare, 

economic welfare and health, numeracy skills are also recruitment of graduates, poor 

numeracy skills will limit the appropriateness of graduates working, because this 

ability is the basis of academic disciplines that must be mastered even in the arts and 

humaiora sector [40], [41]. Culinary education students, prepared for industry 4.0 

workforce, both hotels, restaurants, small and medium businesses, they will be faced 

with these challenges. Therefore a good preparation for capability, one of which is 

providing food literacy ad numeracy is very necessary but also there is an urgency 

about mapping the curriculum,accroding to [42] the curriculum should be reviewed 

regularly to align with the new competency framework. 

Currently the conditions that occur in Indonesia have a low level of ICT, likewise 

the ethical understanding which is essential in the environment, especially in the 

workplace, this emphasizes the commitment to do the best work with full responsibil-

ity and choose skills and responsiveness. The most essential indicator is critical and 

creative thinking which is a collaboration of literacy, ICT and communication. So in 

this case related that literacy, ICT and communication are asset-based-thinking stu-

dents [29], but the data states that creative and critical thinking in Indonesia is very 

low <0.20 [29], [30].  

The importance of critical and creative thinking for students to promote their work 

skills other than as a requirement for entering the workplace, this critical and creative 

thinking is a high-order thinking skill that should be prepared so that students are able 

to survive in the dynamics of the future. Meanwhile problem solving emphasizes 

students to have critical thinking skills and have an understanding of experiments and 

scientific processes, having the ability to solve problems is very important for voca-

tional education students as a provision in workforce in addition to basic knowledge, 

knowing the making techniques and the skills to make food is needed so they can 

survive in the industry [38], [43], [44].  
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Personal and social skiils or intrapersonal skills means that a person has the ability 

to read and manage his emotions, provide motivation, and how during social interac-

tions or in social-interactive contexts he can treat himself and others well, emotional 

intelligence is also needed to face challenges future work, in addition to that an ethical 

understanding is needed to form a commitment to do the best and responsible work 

[4], [44], [45] 

The core concept of capability is individual freedom in determining their respective 

social roles. Capability is a collaboration of one's competencies therefore curriculum 

is essential in VET schools. An explicit recommendation by [19], [29], [30] that the 

curriculum and material provided should following the needs and environmental re-

sources, students' cognitive levels, language skills and social-cultural identity and also 

multidisciplinary. VET schools should develop their multidisciplinary curriculum, for 

example, the culinary links with tourism, this can be viewed from various aspects that 

synergize with each other so educators who are prepared but also be capable in this 

regard because modern travelers today prioritize tourism services that can provide 

new experiences, emotions, and feelings, including the diversity of nature, culture, 

hospitality to the community and tourism staff, as well as independent tourism trends 

supported by technological developments that make it easier for them to plan their 

vacation [46] 

4 Conclusion 

The instrument model of this study is fit according to the advice of the modifica-

tion index, the results of the CFA loading factor show several significant and influen-

tial indicators, it can be concluded that this instrument is constructed valid. Likewise, 

the reliability test shows results that are both reliable and AVE. But should to noted 

that how this capability can grow in VET students in the culinary program for future 

work in industry 4.0, this instrument is only a measurement tool. Without the relevant 

knowledge, underlying capabilities aren’t optimal, so hopefully, the results of the 

response this instrument can be the basis for further research and produce data that are 

useful for future curriculum development. 

This study also provides recommendations to the government and VET school de-

velopers to provide material reinforcement on food literacy, numeracy, ICT literacy, 

develop students who have personal and social capability ethical understanding as 

asset-based thinking for critical and creative thinking through a multidisciplinary 

curriculum to have capability for future work in industry 4.0. 
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