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Abstract. The purpose of the study was to assess student learning outcomes on automotive technology literacy
skills in aspects of automotive technology knowledge and competence. The research method used descriptive
method. The time of the study was carried out from January to March 2022. The research location is in the
automotive study program vocational high school in Cimahi City. The research sample used cluster random
sampling, 1 (one) class of 35 students was selected. The research instrument was a multiple-choice technological
literacy test. Technological literacy indicators consist of identifying scientific problems, explain scientific
phenomena, and using scientific evidence. The scope of the test questions is air conditioning in the vehicle. The
test questions were validated by five automotive teachers and lecturers. Automotive learning treatment virtually
and face to face, using simulator media. Data analysis using percentages. The results of the study show that 46.6%
of students have automotive technology literacy skills in terms of knowledge and competence, 71% of students
have scientific identification skills (car air conditioning issues), 46% of students have literacy using scientific
evidence and 40% have literacy in explaining scientific phenomena.
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INTRODUCTION

Automotive learning innovation is interpreted as a learning process with creative ideas, for
example from teachers who use lectures then teachers innovate by means of teachers doing learning
using automotive simulators. The limitations of practical facilities (laboratory) make teaching teachers
not based on the achievement of student competencies. Likewise, students practice just carrying out the
teacher's orders through practical work sheets. Non-conventional learning resources and educational
media are still not utilized by teachers, so that many school graduates do not have global character
competencies (Grigorescu, et.al., 2020; Munawar, 2021).

The limitations of automotive learning facilities also result in obstacles to automotive technology
literacy skills in students. The results of observations in a vocational high school in Bandung describe
the condition of practice facilities with past tools, and limited learning media. The limited practice tools
and learning media make the learning process not optimal for the teacher.

Automotive learning has learning characteristics that emphasize hard skills and soft skills. In
automotive knowledge, students are expected to be able to apply knowledge, tools and materials for
automotive work practices when doing automotive practice. In automotive practice, students are
expected to have skills in work processes and produce work products that have quality and time
standards.

Alternative problem solving is the innovation of automotive vocational learning using an
automotive simulator to improve technological literacy skills. The question in this study is whether
automotive simulators can improve automotive technology literacy in vocational high school students?

LITERATURE REVIEW
Literacy of Technology

Literacy comes from the word literatus which means marked by letters, literate, or educated.
According to Rose (2007) and Chandra (2014), the term technological literacy can be interpreted as the
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ability to use technology, especially in learning and teaching science and the ability to inquiry, the
ability to evaluate and make a decision.

Technological literacy ability can be measured by a test that refers to the 2014 NAEP framework
where there are 3 competencies in technological literacy assessment, namely: (1) Understanding the
basic principles of technology, focusing on students' knowledge and understanding of technology and
their ability to think and reason with that knowledge; (2) Developing solutions and achieving goals,
which refers to students' systematic application of knowledge, tools, and technology skills to solve
problems; (3) Communicating and collaborating, centered on students' ability to use contemporary
technology to communicate for various purposes and in different ways of working (Feerrar, 2019;
National Assessment Governing Board, 2014).

In this study, the definition of technological literacy adopts scientific literacy according to the
2012 PISA framework. Literacy consists of the following aspects of context, knowledge, competence,
and attitudes: (1) The aspect of literacy context involves important issues related to technology in
everyday life. Literacy assessment items are designed for contexts that are not only limited to school
conditions, but also in the context of student life in general; (2) Competency Aspect, literacy is focused
on several aspects of competence, namely: identifying scientific issues, explaining scientific
phenomena based on scientific knowledge, and using scientific evidence to draw conclusions; (3)
Knowledge Aspect is describing the extent to which students can apply their knowledge in contexts that
are relevant to their lives (Hovde, & Renguette, 2017). Fakhriyah (2019) that the teaching materials of the
developed scientific literacy concepts were effective in improving the students’ computational thinking skills.

Assessment of technological literacy, researchers or education practitioners usually uses
guidelines from ETS (Educational Testing Service) (Stukalenko, et,al., 2016). This assessment focuses
on the cognitive domain, namely problem solving and critical thinking skills associated with the use of
technology to organize information (Ellis, 2013). The measurement of technological literacy assessment
is through seven performance areas, namely define, access, manage, integrate, evaluate, create, and
communicate (Irvin, 2007).

Simulator of Air Conditioning Automotive

Simulator is a learning media that can be used to solve problems in the learning process
(Blikstein, et.al, 2017; Rifdarmon, 2018). Simulators can replace expensive practice tools used in
workshops. Simulators can be used in many contexts, including technology. Therefore, simulation tools
continue to be developed and are now an important tool in training and learning (Bui, Cat, & Hong,
2008).

Simulator is a teaching model with the assumption that not all learning processes can be carried
out directly on the actual object. Dress rehearsal is an example of a simulator, which demonstrates the
process of learning a lesson. The simulator process is designed to be close to reality where movements
that are considered complex are deliberately controlled (Burchert, et.al., 2014 Rahayu, 2015).

Simulator is a simulation where the objects displayed have dimensions of width, length and
depth. Simulated objects can appear like the real thing, because the dimensions are not only length and
width, but also depth, coupled with the right shadow fiber lighting effect, the result is more original
impression of the simulated object (Smetana, & Bell, 2012). Simulator is a combination of media and
tools/real objects for the delivery of subject matter so that communication becomes more memorable.

According to Helaludin (2019), the development of simulator-assisted automotive learning in the
context of knowledge (cognitive domain) can be developed into four pillars of competence, namely: (1)
factual knowledge; (2) conceptual knowledge; (3) procedural knowledge; and (4) metacognitive
knowledge. Factual knowledge includes the basic elements used to understand the problem. Elements
are usually symbols that relate to real or concrete things. Conceptual knowledge, including
competencies that demonstrate an understanding of the basic relationships among eleven in a broader
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structure. Procedural knowledge, including knowledge and understanding of how to do something
(technical know-how), and criteria for using skills. Metacognitive knowledge, is a competency that
involves knowledge of cognition in general and awareness of self-understanding.
In this study, a vehicle air conditioning simulator was developed which was made as closely as
possible to the conditions in the vehicle, as shown below.
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Figure 1. Car AC Simulator
(Source: Personal Document)

An air conditioner is a device that maintains the air in a room or cabin to a pleasant temperature
and humidity. In vehicles, the process of air conditioning occurs in the cabin space. Cabin space is part
of the vehicle, which is a closed room and is only intended for passengers. Cabin space usually has four
or two passenger doors, plus one separate luggage door from the passenger cabin. The air in the cabin
space is regulated or conditioned, such as air circulation, air humidity, and air cleanliness. The air
conditioner grille is usually also located in the cabin space, which functions as a guide for air from the
evaporator into the cabin space. (Liu, et, al., 2015).

METHODS

This study used a descriptive method, this research that uses the size number or frequency as its
description. The research location is in a state vocational high school with an automotive study program
in the city of Bandung. The research sample using cluster random sampling was selected 1 (one) class
of 35 students. The research instrument is a technology literacy test in the form of multiple choice on
aspects of basic automotive knowledge. Technological literacy indicators consist of: (1) Identifying
scientific problems; (2) Explaining scientific phenomena; and (3) Using scientific evidence. The scope
of the test questions includes air conditioning material in vehicles. The test questions have been
validated by five teachers and lecturers of automotive technology experts. To determine the validity
and reliability used ANATES V4. The treatment of automotive learning is virtual and face-to-face,
using simulator media. Data analysis uses basic statistics by calculating the percentage of automotive
technology literacy achievement in the aspects of knowledge and competence. The percentage of
literacy achievement is interpreted descriptively based on the criteria for student learning outcomes
(Arikunto, 2013), with the following criteria:

Table 1. Automotive Technology Literacy Ability Criteria

Score Criteria
66 - 100 Good
40-55 Enough

0-39 Not good or bad
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Research data in the form of scientific literacy test results on aspects of knowledge and
competence in automotive technology literacy are interpreted based on these criteria.

RESULTS AND DISCUSSION

The results of data analysis of automotive technology literacy skills by calculating the average
number of students who answered correctly on each item are as follows.

Table 2. The Results of The Analysis of Automotive Technology Literacy Skills

Indicator Number of question Mean per
1 2 3 4 5 indicator
Layout of air conditioning components on the car
N 27 25 18 23 21 23
% 77 71 51 .66 .60 65.7%
Functions of air conditioning components in cars 6 7 8 9 10
N 27 18 19 16 16 16
% g7 .51 .54 .46 46 45.7%
Air conditioning cycles and processes in cars 11 12 13 14
N 11 9 12 17 10
% 31 .26 .34 49 28.6%
The average of the total test items = 46.6% 46.6%
N =35
Note:

N : The number of students who answered the question correctly
% : Percentage of students who answered the question correctly

Based on Table 2, it can be seen that the average automotive technology literacy ability in the
aspects of knowledge and competence is 46.6% with the achievement category "enough". The data also
provides information that the questions that are able to be answered by students with the "good"
achievement category are five questions (item no. 1, 2, 4,5, and 6), the questions answered in the
"enough™ category are six questions (item no. 3, 7, 8, 9, 10 and 14), and the questions that can be
answered in the "less" category are three questions (item no, 11, 12, and 13).

The research data related to automotive technology literacy skills in the aspect of knowledge and
technological competence shows that two aspects of knowledge are included in the good category,
namely: (1) the function of the air conditioning component in the car which was answered by 45.7% of
students and (2) the layout of the air conditioning component. 65.7% of students answered the air in the
car, while one aspect of technology competence was included in the sufficient category, namely the air
conditioning cycle in the car, which was answered by 28.6% of the students.

Table 3. Knowledge Aspects of Automotive Literacy

Indicator of automotive literacy knowledge aspect Percentage (%) Category
Functions of air conditioning components in cars 45.7 Enough
Layout of air conditioning components on the car 65.7 Good
Car air conditioning cycle 28.6 Not Good

Based on Table 3, information is obtained that the percentage of achievement of the air
conditioning cycle in the car, which was answered by 28.6% of the students in the "less" category. The
results of this study support research (Kurniawati, 2021, Rini, 2021, Muhammad Mifta Fausan, 2021,
Wahyu EPH, 2020) which states that the digital or scientific literacy skills of students are still relatively
low, judging from the achievement of the scientific literacy indicators on the dimensions of content,
proses and context
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The results of the automotive technology literacy test analyzed per indicator on the automotive
technology competency aspect are presented in Table 4.

Table 4. Automotive Technology Literacy Competency Aspect

Indicators of automotive technology literacy competency aspect Percentage (%) Category
Identifying car air conditioning issues 71 Good
Explain the phenomenon of car air conditioning technology 46 Enough
Using scientific evidence or data on car air conditioning technology 40 Enough

Based on Table 4, information is obtained that the percentage of achievement of automotive
technology literacy skills on scientific identification indicators (car air conditioning issues) is 71% with
the "good" category and the percentage of achievement on indicators using scientific evidence (car air
conditioning technology data) is 46% with the "enough" category. " While the percentage of
achievement of scientific literacy on the indicators explaining scientific phenomena (the phenomenon
of car air conditioning technology) is 40% with the "enough" category. Based on students' automotive
technology literacy skills in the automotive technology literacy competency aspect, it can be seen that
the highest competency indicators are achieved by students on indicators of identifying scientific issues,
then competence using scientific evidence and indicators explaining scientific phenomena. The results
of this study support research (Wulandari, 2016, Yu, W. F., She, H. C., & Lee, Y. M., 2010 and Zoller,
U., 2016), which states that the achievement of literacy skills on the indicators of the ability to use
scientific evidence is indicated by identifying the assumptions, evidence, and reasons behind the
conclusions drawn in solving problems around the concept of heat matter. Rofi Rofaida (2019) showed
that digital literacy still needed to be improved. The indicator of the ability to use scientific evidence is
illustrated by the ability of students to interpret scientific evidence and draw conclusions by interpreting
the data contained in tables and pictures on the automotive technology literacy test instrument.

The ability to identify scientific issues by 40% is shown by students with the ability to recognize
key issues and characteristics of the phenomena contained in the automotive technology literacy
guestion instrument. Students' ability to identify scientific issues is closely related to the aspects of
automotive technology knowledge that they understand regarding the concept of car air conditioning.
The results of this study support research (Yogi B.P., 2020 and Soewarto H., 2021), which states that the
digital information literacy skills affected student learning achievement.

Based on cognitive learning theory, students use their prior knowledge to process new
information by relating the new information to their prior knowledge (Lyle & Robinson, 2001). The
level of cognitive aspects contained in students' memory affects students' ability to identify scientific
issues. Aspects of competence to explain scientific phenomena achieved by 46% with the achievement
category "enough" indicated by the ability of students to apply the knowledge of car air conditioning
that they have understood in solving automotive technology literacy problems on the concept of car air
conditioning material. The concept of knowledge possessed by students affects their ability to describe
or interpret scientific phenomena. The "enough" category obtained in the indicator of explaining this
scientific phenomenon illustrates the ability of students who have not been optimal in explaining
scientific phenomena triggered by several factors that will affect the achievement of automotive
technology literacy skills.

CONCLUSION

Automotive technology literacy skills of vocational high school students in the aspect of
automotive technology knowledge competence are included in the good category, while in the
automotive technology literacy competence aspect it is enough. The literacy ability of automotive
technology in the aspects of knowledge and competence is 46.6% with the achievement category
"good". The literacy skills of automotive technology in the knowledge aspect are in good categories,
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namely: (1) the function of the air conditioning component in the car and (2) the layout of the air
conditioning component in the car. The automotive technology competence aspect is in the “sufficient”
category, that is the air conditioning cycle in the car.

REFERENCES

Arikunto, S. (2013). Dasar-dasar Evaluasi Pendidikan Edisi Kedua. Jakarta: Bumi Aksara.

Blikstein, P., Kabayadondo, Z., Martin, A., & Fields, D. (2017). An assessment instrument of
technological literacies in makerspaces and FabLabs. Journal of Engineering Education, 106(1),
149-175. Doi: https://doi.org/10.1002/jee.20156

Bui, Q. T., Cat, P. T., & Hong, K. S. (2008). Development of an Electronic Simulator Named “MPDT”
for ~ Control  Education. IFAC  Proceedings  Volumes, 41(2), 9791-9796.  Doi:
https://doi.org/10.3182/20080706-5-KR-1001.01656

Burchert, J., Hoeve, A., & Kamadrdinen, P. (2014). Interactive research on innovations in vocational
education and training (VET): Lessons from Dutch and German cases. International Journal for
Research in Vocational Education and Training, 1(2), 143-160. Doi: 10.25656/01:10431;

10.13152/IJRVET.1.2.4
Chandra, V. (2014). Developing students' technological literacy through robotics activities. Literacy
Learning: The Middle Years, 22(3), 24-29. Retreived from

https://search.informit.org/doi/abs/10.3316/aeipt.204668

Ellis, J. T. (2013). Assessing the development of chemistry students’ conceptual and visual
understanding of dimensional analysis via supplemental use of web-based software. Journal of
Chemical Education, 90(5), 554-560. Doi: https://doi.org/10.1021/ed200046a

Fakhriyah, F., Masfuah & Mardafi, D.(2019). Developing Scientific Literacy-Based Teaching
Materials to Improve Students’ Computational Thinking Skills, Jurnal Pendidikan IPA
Indonesia, 8 (4) (2019) 482-491. doi: DOI: 10.15294/jpii.v8i4.19259.

Febriyanti, Resi., Husna AM, (2021). Analysis of Science Literacy Skill of Chemistry Education
Students of Tanjungpura University, Jurnal Pendidikan dan Pembelajaran Kimia, Vol.10
(3),2021, 77-98. DOI: 10.23960/jppk.v10.i3.2021.09

Feerrar, J. (2019). Development of a framework for digital literacy. Reference Services Review, 47(2),
91-105. doi: https://doi.org/10.1108/RSR-01-2019-0002

Grigorescu, S., Trasnea, B., Cocias, T., & Macesanu, G. (2020). A survey of deep learning techniques
for  autonomous  driving. Journal of Field Robotics, 37(3), 362-386. Doi:
https://doi.org/10.1002/rob.21918

Helaluddin, H. (2019). Peningkatan kemampuan literasi teknologi dalam upaya mengembangkan
inovasi pendidikan di perguruan tinggi. PENDAIS, 1(01), 44-55. Retreived from https://uit.e-
journal.id/JPAIls/article/view/218

Hovde, M. R., & Renguette, C. C. (2017). Technological literacy: A framework for teaching technical
communication software tools. Technical Communication Quarterly, 26(4), 395-411. Doi:
https://doi.org/10.1080/10572252.2017.1385998

Irvin, R. (2007). Information and communication technology (ICT) literacy: Integration and assessment
in higher education. Journal of Systemics, Cybernetics and informatics, 5(4), 50-55. Retreived
from https://www.iiisci.org/Journal/pdv/sci/pdfs/P890541.pdf?g=information-and-
communication-technology-ict-training-of

Kurniawati., and Nur Hidayah (2021). The Effect of Problem Based Learning Based on Blended
Learning on Science Literacy Ability. Bioedusiana: Jurnal UNSIL. (6) 2. Doi:
https://doi.org/10.30738/bioed.v6i2.3090.



https://doi.org/10.1002/jee.20156
https://doi.org/10.3182/20080706-5-KR-1001.01656
https://search.informit.org/doi/abs/10.3316/aeipt.204668
https://doi.org/10.1021/ed200046a
https://www.emerald.com/insight/search?q=Julia%20Feerrar
https://www.emerald.com/insight/search?q=Julia%20Feerrar
https://www.emerald.com/insight/search?q=Julia%20Feerrar
https://www.emerald.com/insight/publication/issn/0090-7324
https://doi.org/10.1108/RSR-01-2019-0002
https://doi.org/10.1002/rob.21918
https://uit.e-journal.id/JPAIs/article/view/218
https://uit.e-journal.id/JPAIs/article/view/218
https://doi.org/10.1080/10572252.2017.1385998
https://www.iiisci.org/Journal/pdv/sci/pdfs/P890541.pdf?q=information-and-communication-technology-ict-training-of
https://www.iiisci.org/Journal/pdv/sci/pdfs/P890541.pdf?q=information-and-communication-technology-ict-training-of
https://doi.org/10.30738/bioed.v6i2.3090

112 Wahid Munawar, et al., Evaluation of Automotive Technology Literacy Capabilities Through Car Air...

Liu, W. B., Huang, W., Diao, J., Guo, W., & Han, X. (2015). Design and test of automobile cruise
system based on PID control. Internal Combustion Engine & Powerplant, 4, 29-31.

Lyle, K. S., & Robinson, W. R. (2001). Teaching science problem solving: An overview of experimental
work. Journal of Chemical Education, 78(9), 1162. Doi: https://doi.org/10.1021/ed078p1162

Muhammad Mifta Fausanawar,et.al. (2021). The Scientific Literacy Performance of Gifted Young
Scientist Candidates In The Digital Age. Cakrawala Pendidikan, 40(2), 467-479. Doi:
D0i:10.21831/cp.v40i2.39434

Munawar, W. (2021). Assessment of Competency Based on Dicotomic Scoring to Diagnose Students'
Skills in Vocational Learning in Vocational Schools. Journal of Vocational Education
Studies, 4(1), 89-98. Doi: https://doi.org/10.12928/joves.v4i1.3823

National Assessment Governing Board. (2014). 2014 Abridged Technology and Engineering Literacy
Framework for the 2014 National Assessment of Educational Progress. ERIC Clearinghouse.

Rahayu, S. (2015). Model simulasi dalam mata kuliah strategi pembelajaran fisika. Jurnal Pendidikan
Fisika dan Teknologi, 1(2), 118-122. Doi: https://doi.org/10.29303/jpft.v1i2.246

Rifdarmon, R. (2018). Pengembangan Simulator Engine Trainer Integrated Active Wiring Diagram
untuk Meningkatkan Efektifitas Pembelajaran Pada Mata Kuliah Listrik dan Elektronika
Otomotif. INVOTEK: Jurnal Inovasi Vokasional dan Teknologi, 18(1), 31-38. Doi:
https://doi.org/10.24036/invotek.v18i1.156

Rini, C. P., Hartantri, S. D., & Amaliyah, A. (2021). Analisis kemampuan literasi sains pada aspek
kompetensi mahasiswa PGSD FKIP Universitas Muhammadiyah Tangerang. Jurnal Pendidikan
Dasar Nusantara, 6(2), 166-179. Doi: https://doi.org/10.29407/jpdn.v6i2.15320

Rofi Rofaida & Annisa Ciptagustia. (2020). Upgrading Business Performance Through Digital
Literacy: Efforts to Achieve Competitive Advantages in The Industrial Revolution
4.0. AdBispreneur : Jurnal Pemikiran dan Penelitian Administrasi Bisnis dan Kewirausahaan,
Vol.5, No.3, 211-225. Doi: https://doi.org/10.24198/adbispreneur.v5i3.26709.

Rose, Annette Mary. (2007). Perceptions of Technological Literacy among Science, Technology,
Engineering, and Mathematics Leaders. Journal of Technology Education, 19(1). Retreived
from https://vtechworks.lib.vt.edu/bitstream/handle/10919/8384/rose.pdf?sequence=1

Smetana, L. K. & Bell, R., K.(2012). Computer Simulations to Support Science Instruction and
Learning: A critical review of literature. International Journal of Science Education, 34(9),
1337-1370. Doi: https://doi.org/10.1080/09500693.2011.605182

Stukalenko, N. M., Zhakhina, B. B., Kukubaeva, A. K., Smagulova, N. K., & Kazhibaeva, G. K. (2016).
Studying innovation technologies in modern education. International journal of environmental
and science education, 11(15), 7297-7308. Retreived from https://eric.ed.gov/?id=EJ1115485

Soewarto Hardinata, Yudhie Suchyadi, Dian Wulandari (2021). Strengthening Technological Literacy
in Junior High School Teachers in The Industrial Revolution Era 4.0. JHSS (Journal of
Humanities and Social Studies). 5(03). H.330-335. http;//jurnal unpack.ac.id.

Wahyu Eka Priana Sukmawaty & Noor Fitrihana. (2020). Literasi digital untuk proses pembelajaran
dan bentuk tugas akhir siswa SMK kompetensi keahlian busana butik. Jurnal taman Vokasi, 8(2),
55-60. Doi: https://doi.org/10.30738/jtv.v8i2.7754.

Wulandari, N. (2016). Analisis kemampuan literasi sains pada aspek pengetahuan dan kompetensi sains
siswa  smp pada  materi kalor. Edusains, 8(1), 66-73. Retreived from
https://core.ac.uk/download/pdf/294894297 .pdf

Yogi Bekti Prasetyo, Syamsul Hadi, Partono, (2020). Pengaruh Self Regulated Learning dan Literasi
Informasi Digital Terhadap Prestasi Belajar Mahasiswa Program Pendidikan Teknik
Otomotif. Jurnal Teknik Otomotif 4(1), 47-52.

Yu, W.F., She, H. C., & Lee, Y. M. (2010). The effects of Web-based/non-Web-based problem-solving
instruction and high/low achievement on students’ problem-solving ability and biology



https://doi.org/10.1021/ed078p1162
https://doi.org/10.12928/joves.v4i1.3823
https://doi.org/10.29303/jpft.v1i2.246
https://doi.org/10.24036/invotek.v18i1.156
https://doi.org/10.29407/jpdn.v6i2.15320
https://vtechworks.lib.vt.edu/bitstream/handle/10919/8384/rose.pdf?sequence=1
https://doi.org/10.1080/09500693.2011.605182
https://eric.ed.gov/?id=EJ1115485
https://doi.org/10.30738/jtv.v8i2.7754
https://core.ac.uk/download/pdf/294894297.pdf

Jurnal Teknologi, Kejuruan, dan Pengajarannya 113

achievement. Innovations in Education and Teaching International, 47(2), 187-199. Doi:
https://doi.org/10.1080/14703291003718927

Zoller, U. (2016). From Algorithmic Science Teaching to “Know” to Research-Based Transformative
Inter-Transdisciplinary Learning to “Think”: Problem Solving in the STES/STEM and
Sustainability Contexts. In Insights from Research in Science Teaching and Learning: Selected
Papers from the ESERA 2013 Conference, 153-168. Doi: https://doi.org/10.1007/978-3-319-
20074-3_11


https://doi.org/10.1080/14703291003718927
https://doi.org/10.1007/978-3-319-20074-3_11
https://doi.org/10.1007/978-3-319-20074-3_11

