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Abstract 

 
Material control throughout the manufacturing and distribution process is a cycle that needs to be 
considered in material handling and technology identification so that the production system in the 
automation industry runs according to its workflow. Industrial automation in vocational learning 
must be provided so that students have insight related to the field of automation. Vocational learning 
needs to use appropriate and modern media in the era of digitalization. The purpose of this study 
was to determine the performance of Quizizz media for industrial automation learning outcomes. 
The research design used was a one-group pretest posttest pre-experimental design. The sample 
group used was 66 students of industrial automation courses in the Mechanical Engineering 
Vocational Education Study Program. The research method used is the T test. The T test is used to 
determine the average posttest value. The level of statistical significance used is 5% (alpha). From 
the results of the study, it was found that there was an increase in insight related to transport 
equipment; storage systems; unitizing equipment; identification and tracking systems; and 
automatic identification and data capture (AIDC). The use of quizizz media has a role in active, 
interactive, fun, and modern learning in the era of digitalization. 
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INTRODUCTION 
The use of online platforms is an innovation in learning because the potential of 

online platforms can be used as tools, methods/techniques, and vocational learning 
media in the digitalization era. Innovations in education are intended to increase 
learning productivity and efficiency and/or improve the quality of learning, especially 
in this case e-learning is more attractive to students because it motivates them to learn, 
provides an interactive learning environment, allows direct feedback in context, can 
promote learning even among anxious learners, and provide opportunities for learners 
to learn collaboratively and meaningfully [1], [2] 21st century vocational learning 
requires appropriate and modern learning media so that it can improve the atmosphere 
and learning environment that is active, fun, enjoyable, and meaningful. Several 
application tools that can be utilized as learning media to support the effectiveness of 
learning among others are Edmodo, Socrative, Kahoot, Schoology, and Quizizz [3]. Based 
on several studies, Quizizz is positively received among teachers because of its 
effectiveness, feasibility, ease of use, and motivating nature, and brings many positive 
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benefits for students such as improving learning abilities, developing knowledge, 
creating a fun learning environment, useful for reducing daily test cheating [2][4]. 

E-learning in vocational education as a learning medium using the internet 
[5][6][7][8]. Learning materials in e-learning are also called e-materials. E-materials 
improve learning strategies that can be adopted by students in vocational education and 
training [9][10][11]. The e-learning method is beneficial for every student and is very 
effective because e-learning provides space, time and cost benefits for students and 
educators, and can be used as a supporting tool in assessing affective, cognitive, 
psychomotor, and soft skills aspects in optimizing vocational education 

[12][13][14][15]. 
Vocational learning must be in line with industrial transformation, especially jobs 

in industry 4.0. The learning process in vocational education begins when teachers and 
students interact in relation to learning certain vocational learning content [16]. 
Industrial automation or autonomous robots is one of the pillars of Industry 4.0 [17]. 
Embedded Systems have been present in modern industrial automation for decades, the 
scope and complexity of their applications is constantly growing consisting of 
assemblies of mechanical and electrical components commanded via digital controllers 

[18][19].  
Adoption of the use of industrial technology 4.0 in the manufacturing sector 

strategy to identify and understand the key determinants in designing industrial 
automation technology processes, as well as the different sensing and driving 
mechanisms involved in a centralized environment (one machine or an entire factory) 
using modern techniques and practices so that achieve a sustainable competitive 
advantage in the manufacturing industry [17][20]. 

Industrial automation courses in higher education are learning to know, analyze, 
identify, and develop integrated mechanization, electricity, and information technology 
through optimization of flow in the production line. Material control throughout the 
manufacturing and distribution process is a cycle that needs to be considered in 
material handling and technology identification so that the production system in the 
automation industry runs according to its workflow. Material handling and technology 
identification in industrial automation courses related to: 1) Transportation 
Equipment; 2) Storage Systems; 3) Unitizing Equipment; 4) Identification and Tracking 
Systems; and 5) Automatic Data Capture (ADC) or Automatic Identification and Data 
Capture (AIDC).  

The purpose of this study was to determine the performance of Quizizz media for 
industrial automation learning outcomes. The research questions are:  
1) Can the use of Quizizz learning media improve the ability to understand 

transportation equipment? 
2) Can the use of Quizizz learning media improve the ability to understand storage 

systems?  
3) Can the use of Quizizz learning media improve the ability to understand unitizing 

equipment?  
4) Can the use of Quizizz learning media improve the ability to understand 

identification and tracking systems? 
5) Can the use of Quizizz learning media improve the ability to understand Automatic 

Capture (ADC) or Automatic Identification and Data Capture (AIDC)? 
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METHODS 
The research design used was a one-group pretest posttest pre-experimental 

design, it can be seen in Figure 1. In pre-experimental design research, the intervention 
is carried out by researchers on a single subject or a treatment group, then the behavior 
of that group is observed [21]. 

Data collection techniques using pretest and posttest. The research target was 
given several case study questions of industrial automation to be solved using quizzzz 
media about material handling and technology identification. The instrument used is a 
test question. The research instrument can be seen in Table 1. The data analysis 
technique used descriptive statistics and inferential statistics, namely t-test.  

 

Figure 1. Research Design 

Table 1. Research Instruments 

No 
Instrument 

Rated Aspect Item No.  Total Question Score 

1 Ability to Understand Transportation Equipment 
1 1 20 

2 Ability to Understand Storage Systems 2 1 20 

3 Ability to Understand Unitizing Tools 3 1 20 

4 Ability to Understand Identification and Tracking 
Systems 

4 1 20 

5 Ability to Understand Automatic Capture (ADC) 
or Automatic Identification and Data Capture 
(AIDC) 

5 1 20 

 
The research procedure is shown in Figure 2. 

 

Figure 2. Using Quizizz in Industrial Automation Courses  
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RESULT AND DISCUSSION 
The results of the study obtained pretest and posttest values as in Table 2, Figure 2, and 
Figure 3. 

Table 2. Research Instruments 

Variable 

Instrument 

Question 
Mean Score of 

Pre-Test 
Mean Score of 

Post-Test 

A. Material 
Handling 

Understanding of transport equipment 10 18.8 

Understanding of storage systems 8 16 

Understanding of unitizing equipment 7.2 14.8 

Understanding of identification and tracking 
system 

8.8 16.8 

B. Identification 
Technology 

Understanding of Automatic Data Capture (ADC) 
or Automatic Identification and Data Capture 
(AIDC) 

9.6 18 

The activity of using Quizizz for industrial automation courses can be seen in Figure 3. 

  

  

 

Figure 3. Using Quizizz in Industrial Automation Courses 

From the results of the Paired T-Test in Figure 3, it shows that the highest mean 
score indicator at pre & post-test is Understanding of Transport Equipment. This is 
probably because vehicles are the things we see on the road most of the time. The gap 
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between the two shows that there is an improvement in students' knowledge and 
understanding after attending lectures.  

  

Figure 4. The average value of the pretest and posttest of each variable 

 

Figure 5. The average value of the pretest and posttest of all variables 

From the results of the Paired T-Test in Figure 3, it shows that the highest mean 
score indicator at pre & post-test is Understanding of Transport Equipment. This is 
probably because vehicles are the things we see on the road most of the time. The gap 
between the two shows that there is an improvement in students' knowledge and 
understanding after attending lectures.  

From the results of the Paired T-Test in Table 3, it shows that the p-value statistics 
is less than , so it could be concluded that Quizziz can be improving student's 

understanding of Transport Equipment. 
From the results of the Paired T-Test in Table 4, it shows that the p-value statistics 

is less than , so it could be concluded that Quizziz can be improving student's 

understanding of Storage Systems. 
From the results of the Paired T-Test in Table 5, it shows that the p-value statistics 

is less than , so it could be concluded that Quizziz can be improving student's 

understanding of Unitizing Equipment. 
From the results of the Paired T-Test in Table 6, it shows that the p-value statistics 

is less than , so it could be concluded that Quizziz can be improving student's 

understanding of Identification and Tracking Systems. 
From the results of the Paired T-Test in Table 7, it shows that the p-value statistics 

is less than , so it could be concluded that Quizziz can be improving student's 

understanding of ADC or AIDC. 
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Table 3. T-Test: Understanding of Transport Equipment 

 
T-Test 

Mean Score (Before) Mean Score (After) 

Mean 10 18.54545455 

Variance 4.553846154 4.251748252 

Observations 66 66 

Pearson Correlation 0.615355892  

Hypothesized Mean Difference 0  

df 65  

t Stat -37.70455759  

P(T<=t) one-tail 3.35159E-46  

t Critical one-tail 1.668635976  

P(T<=t) two-tail 6.70318E-46  

t Critical two-tail 1.997137908  

Table 4. T-Test: Understanding of Storage Systems 

 

T-Test 

Mean Score (Before) 
Mean Score 

(After) 

Mean 8 16 

Variance 11.32307692 9.846153846 

Observations 66 66 

Pearson Correlation 0.909192188  

Hypothesized Mean 
Difference 

0  

df 65  

t Stat -46.31414471  

P(T<=t) one-tail 8.43344E-52  

t Critical one-tail 1.668635976  

P(T<=t) two-tail 1.68669E-51  

t Critical two-tail 1.997137908  
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Table 5. T-Test: Understanding of Unitizing Equipment 

s 
T-Test 

Mean Score (Before) Mean Score (After) 

Mean 7.212121212 14.84848485 

Variance 3.062004662 3.822843823 

Observations 66 66 

Pearson Correlation 0.809944578  

Hypothesized Mean 
Difference 

0 
 

df 65  

t Stat -53.53970489  

P(T<=t) one-tail 8.64505E-56  

t Critical one-tail 1.668635976  

P(T<=t) two-tail 1.72901E-55  

t Critical two-tail 1.997137908   

Table 6. T-Test: Understanding of Identification and Tracking Systems 

 

T-Test 

Mean Score (Before) Mean Score (After) 

Mean 6.484848485 16.60606061 

Variance 5.792074592 3.565501166 

Observations 66 66 

Pearson Correlation 0.421840667  

Hypothesized Mean 
Difference 

0  

df 65  

t Stat -34.98610701  

P(T<=t) one-tail 3.46606E-44  

t Critical one-tail 1.668635976  

P(T<=t) two-tail 6.93212E-44  

t Critical two-tail 1.997137908   

 

https://portal.issn.org/resource/ISSN/2714-6685
http://journal2.uad.ac.id/index.php/mf/index


134    ◼          Mobile and Forensics        ISSN: 2714-6685 

  Vol. 4, No. 2, September 2022, 126-135 

  Rochmad Novian Inderanata (Investigating Student Learning Outcome using Quizizz) 

Table 7. T-Test: Understanding of ADC or AIDC 

 
T-Test 

Mean Score (Before) Mean Score (After) 

Mean 9.696969697 18.06060606 

Variance 5.445221445 4.057808858 

Observations 66 66 

Pearson Correlation 0.815646992  

Hypothesized Mean 
Difference 

0 
 

df 65  

t Stat -50.15950169  

P(T<=t) one-tail 5.43078E-54  

t Critical one-tail 1.668635976  

P(T<=t) two-tail 1.08616E-53  

t Critical two-tail 1.997137908   

From the results of the Paired T-Test in Table 7, it shows that the p-value statistics 
is less than , so it could be concluded that Quizziz can be improving student's 

understanding of ADC or AIDC. 
 
CONCLUSIONS 
The conclusions in this study are: 
a. The use of the Quizizz application can improve students' skills in material handling 

and technology identification. 
b. Using the Quizizz application in industrial automation courses can improve the 

ability to:  
1) Understanding of Transport Equipment 
2) Understanding of Storage Systems 
3) Understanding of Unitizing equipment 
4) Understanding of Identification and tracking systems 
5) Understanding of Automatic data capture (ADC) or automatic identification and 

data capture (AIDC)  
c. The use of Quizizz media has a role in active, interactive, and modern learning in the 

era of digitalization, especially industrial automation courses. 
The suggestion that can be given by researchers is that the use of Quizizz media 

can be used as an assessment medium for active, interactive, modern, fun online 
learning outcomes. 
 
 
 
 

http://journal2.uad.ac.id/index.php/mf/index
https://portal.issn.org/resource/ISSN/2714-6685


ISSN: 2714-6685        Mobile and Forensics    ◼  135 

  Vol. 4, No. 2, September 2022, 126-135  

Rochmad Novian.Inderanata (Investigating Student Learning Outcome using Quizizz) 

REFERENCES 
 
[1] P. Serdyukov, “Innovation in education: what works, what doesn’t, and what 

to do about it?,” Journal of Research in Innovative Teaching & Learning, vol. 10, 
no. 1, pp. 4–33, Apr. 2017, doi: 10.1108/jrit-10-2016-0007. 

[2] T. M. Lim and M. M. Yunus, “Teachers’ perception towards the use of Quizizz 
in the teaching and learning of English: A systematic review,” Sustainability 
(Switzerland), vol. 13, no. 11, Jun. 2021, doi: 10.3390/su13116436. 

[3] S. Zuhriyah and B. W. Pratolo, “Exploring students’ views in the use of quizizz 
as an assessment tool in english as a foreign language (efl) class,” Universal 
Journal of Educational Research, vol. 8, no. 11, pp. 5312–5317, Nov. 2020, doi: 
10.13189/ujer.2020.081132. 

[4] M. Agustia, C. Aprilia, J. Sari, D. Hikmah, and R. Risnita, “Using Quizizz in 
Learning Assesment with Science Literacy Oriented in Science Learning,” 
International Journal of Engineering, Science and Information Technology, vol. 
1, no. 1, pp. 86–90, Nov. 2021, doi: 10.52088/ijesty.v1i1.213. 

[5] S. Saripudin, S. Sumarto, E. A. Juanda, A. G. Abdullah, and A. Ana, “Vocational 
school teachers’ perceptions of e-learning during covid-19,” Journal of 
Engineering Education Transformations, vol. 34, no. Special Issue, 2020, doi: 
10.16920/JEET/2020/V34I0/157844. 

[6]  Gutiérrez, I., Sánchez, M. M., Castañeda, L., & Prendes, P. (2017). Learning e-
Learning Skills for Vocational Training Using e-Learning: The Experience 
Pilonting the (e)VET2EDU Project Course. International Journal of 
Information and Education Technology, 7(4), 301–308. 
https://doi.org/10.18178/ijiet.2017.7.4.885 

[7]  Im, T. (2021). Online and blended learning in vocational training institutions 
in South Korea. Knowledge Management and E-Learning, 13(2), 194–208. 
https://doi.org/10.34105/j.kmel.2021.13.011 

[8]  Nurtanto, M., Sofyan, H., & Pardjono, P. (2021). E-learning based autocad 3d 
interactive multimedia on vocational education (Ve) learning. Journal of 
Engineering Education Transformations, 34(4), 97–103. 
https://doi.org/10.16920/jeet/2021/v34i4/155014 

[9] S. A. K. Shdaifat, N. A. K. Shdaifat, and L. A. Khateeb, “The Reality of Using E-
Learning Applications in Vocational Education Courses During COVID 19 
Crisis from the Vocational Education Teachers’ Perceptive in Jordan,” 
International Education Studies, vol. 13, no. 10, p. 105, Sep. 2020, doi: 
10.5539/ies.v13n10p105. 

[10]  Halvoník, D., & Kapusta, J. (2020). Framework for e-learning materials 
optimization. International Journal of Emerging Technologies in 
Learning, 15(11), 67–77. https://doi.org/10.3991/IJET.V15I11.12721 

[11]  Hashim, M. H. M. (2015). Using technology and instructional e-material 
among technical teacher and student into teaching and learning: A qualitative 
case study. International Education Studies, 8(3), 175–180. 
https://doi.org/10.5539/ies.v8n3p175 

https://portal.issn.org/resource/ISSN/2714-6685
http://journal2.uad.ac.id/index.php/mf/index
https://doi.org/10.18178/ijiet.2017.7.4.885
https://doi.org/10.34105/j.kmel.2021.13.011
https://doi.org/10.16920/jeet/2021/v34i4/155014
https://doi.org/10.5539/ies.v8n3p175


136    ◼          Mobile and Forensics        ISSN: 2714-6685 

  Vol. 4, No. 2, September 2022, 126-135 

  Rochmad Novian Inderanata (Investigating Student Learning Outcome using Quizizz) 

[12] A. Firmansyah, A. F. Samsudin, R. Y. Aqmal, and A. Hadian, “E-Learning 
Methods Impact in Vocational Education,” Invotec, vol. 17, no. 1, 2021. 

[13] Yaw Obeng, A., & Coleman, A. (2020). Evaluating the effects and outcome of 
technological innovation on a web-based e-learning system. Cogent 
Education, 7(1). https://doi.org/10.1080/2331186X.2020.1836729 

[14] Saleem, A. N., Noori, N. M., & Ozdamli, F. (2022). Gamification Applications in 
E-learning: A Literature Review. Technology, Knowledge and 
Learning, 27(1), 139–159. https://doi.org/10.1007/s10758-020-09487-x 

[15] Bennani, S., Maalel, A., & Ben Ghezala, H. (2022, March 1). Adaptive 
gamification in E-learning: A literature review and future 
challenges. Computer Applications in Engineering Education. John Wiley and 
Sons Inc. https://doi.org/10.1002/cae.22477 

[16] S. B. Asplund, N. Kilbrink, and H. Asghari, “Visualising the intended practical 
doing: Future-oriented movements in swedish vocational school workshop 
settings,” International Journal for Research in Vocational Education and 
Training, vol. 8, no. 2, pp. 160–185, 2021, doi: 10.13152/IJRVET.8.2.2. 

[17] M. R. A. Bakar, N. A. M. Razali, M. Wook, M. N. Ismail, and T. M. T. Sembok, 
“Exploring and Developing an Industrial Automation Acceptance Model in the 
Manufacturing Sector Towards Adoption of Industry4.0,” Manufacturing 
Technology, vol. 21, no. 4, pp. 434–446, 2021, doi: 10.21062/mft.2021.055. 

[18] F. Salewski and R. Schmidt, “Teaching industrial automation: An approach for 
a practical lab course,” in 2015 Workshop on Embedded and Cyber-Physical 
Systems Education, WESE 2015 - Proceedings, 2015. doi: 
10.1145/2832920.2832921. 

[19] M. Asif et al., “Industrial automation information analogy for smart grid 
security,” Computers, Materials and Continua, vol. 71, no. 2, 2022, doi: 
10.32604/cmc.2022.023010. 

[20] V. Acharya, S. K. Sharma, and S. Kumar Gupta, “Analyzing the factors in 
industrial automation using analytic hierarchy process,” Computers and 
Electrical Engineering, vol. 71, 2018, doi: 
10.1016/j.compeleceng.2017.08.015. 

[21] W. J. Creswell and J. D. Creswell, Research Design: Qualitative, Quantitative and 
Mixed Methods Approaches, vol. 53, no. 9. 2018. 

 
AUTHORS BIBLIOGRAPHY 
 

 ROCHMAD NOVIAN INDERANATA was born in Yogyakarta, Indonesia in 1990. He received the 
S.T. degree in mechanical engineering from the University of Muhammadiyah Yogyakarta, in 2014, 
M.Pd. degree in mechanical engineering education from the State University of Yogyakarta, in 
2020, currently completing a dissertation on a doctoral program in technology and vocational 
education from the State University of Yogyakarta. From 2021 until now, he has worked as a 
Lecturer in the Mechanical Engineering Vocational Education Study Program at the Universitas 
Sarjanawiyata Tamansiswa. He teaches Engineering Mathematics, Engineering Physics, Welding 
Engineering, Fabrication Engineering, Machine Maintenance and Repair, Metal Casting 
Engineering, and Industrial Automation. 

 
 
  

http://journal2.uad.ac.id/index.php/mf/index
https://portal.issn.org/resource/ISSN/2714-6685

