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Hasil belajar tidak memuaskan dan motivasi belajar siswa rendah. Akibatnya, siswa
tidak dapat menguasai sepenuhnya kompetensi gambar teknik otomotif yang
merupakan hasil belajar. Penelitian ini bertujuan untuk menganalisis pengaruh
penggunaan software autocad untuk meningkatkan hasil belajar daring gambar
teknik otomotif siswa. Penelitian kuasi eksperimen menggunakan design pretest-
posttest control grup. Seluruh siswa kelas X program keahlian teknik dan bisnis
sepeda motor dalam dua SMK menjadi populasi dalam penelitian ini. Sampel yang
digunakan dalam penelitian ini berjumlah 112 siswa yang terbagi dalam 4 kelas di
dua SMK. Teknik pengumpulan data dilakukan menggunakan tes dengan instrument
tes objektif pilihan ganda dan lembar kerja gambar. Data yang terkumpul dianalisis
menggunakan statistik deskripsif dan statistik inferensial dengan uji t. Hasil uji t
diperoleh thing = 9,703 dengan twber pada taraf signifikansi 5% = 1,986. Hasil
tersebut menunjukkan nilai thitung > twaber, Sehingga menerima Ha dan menolak Ho.
Dengan demikian disimpulkan bahwa penggunaan software autocad dalam
pembelajaran daring gambar teknik otomotif berpengaruh signifikan untuk

meningkatkan hasil belajar daring siswa.
ABSTRACT

Learning outcomes are not satisfactory and student learning motivation is low. As a result, students cannot fully master the
competency of automotive engineering drawings which are learning outcomes.. This study aims to analyze the effect of using
autocad software to improve students' online learning outcomes of automotive engineering drawings. This quasi-experimental
study used a pretest-posttest design and a control group. All class X students of the engineering and motorcycle business
expertise program in two vocational schools became the population in this study. The sample used in this study amounted to
112 students who were divided into 4 classes in two vocational schools. The data collection technique was carried out using
tests with multiple choice objective test instruments and drawing worksheets. The collected data were analyzed using
descriptive statistics and inferential statistics with t test. The results of the t test obtained tcount = 9.703 with twnle at a
significance level of 5% = 1.986. These results show the value of tcount> ttable, so that it accepts Ha and rejects HO. Thus it
is concluded that the use of autocad software in online learning automotive engineering drawings has a significant effect on
improving student online learning outcomes.

This is an open access article under the CC BY-SA license. @ ® @
Copyright © 2021 by Author. Published by Universitas Pendidikan Ganesha.

1. INTRODUCTION

The essence of vocational education is to prepare graduates who are ready to work and adaptive to
changes that occur (Billett, 2011; Clark & Winch, 2007). Through learning, the work competencies of students
which include cognitive, affective and psychomotor aspects must be taught. Vocational education can be
successful if all three competencies can be achieved properly (Sudira, 2017). Various efforts have been made to
support a better learning process. Policy recommendations and the development of various interactive media
based on applications that have higher efficiency are continuously being made (Gusti et al., 2018; Madyatmadja
et al., 2018; Sinaga et al., 2019). However, development must be adjusted to certain learning competencies.
Learning automotive engineering drawings is one of the subjects in the automotive department. The learning
objective is to provide skills in designing and drawing measurable designs so that they can express intentions
and are easily understood by others (Furqon & Pramono, 2017). Technical drawing competencies in vocational
education in the automotive field consist of several complex competencies. These competencies consist of the
ability to use tools, understand various types of lines and symbols, construction of 2D and 3D images (Nurtanto,
2016). Media and learning resources for automotive engineering drawings have been developed, ranging from
modules, e-modules, animation, and even real media. However, students still have difficulties because the
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competency of automotive engineering drawing is very complex (Aryana et al., 2019). This is shown during the
observation activities by researchers. Learning outcomes are not satisfactory and student learning motivation is
low. As a result, students cannot fully master the competency of automotive engineering drawings which are
learning outcomes.

The problem of learning outcomes of low automotive engineering drawings is exacerbated by the
presence of the Covid19 pandemic. Learning that was originally taught offline becomes done online (Onyema et
al., 2020). This of course can increase the decline in learning outcomes because practical competence is more
effectively carried out offline (Abidah et al., 2020; Stone & Pate, 2020). Online learning presents challenges to
teachers and their development (la Velle et al., 2020). Teachers as learning facilitators are required to be creative
to help solve these problems (Rindu & Ariyanti, 2017). The development and application of interactive media
that can support the achievement of practical competencies is an important key (Darmawan & Khairudin, 2017).
The application of technical drawing-based media applications is important to try in order to improve student
learning outcomes during the Covid19 pandemic. AutoCAD is a computer aided design application software to
help design and design engineering drawings (Sugianto, 2010). AutoCAD has a function for drawing 2-
dimensional and 3-dimensional objects developed by Autodesk. AutoCAD is a drawing software with a fairly
good function that produces graphic documents manifested in graphic rendering automation (Li, 2013).
AutoCAD was created to help make it easier and time efficient to create a design drawing that requires high
precision and accuracy (Falivene et al., 2019). AutoCAD is commonly used to create technical drawings in the
fields of machinery, automotive machinery, and building design (Sugianto, 2010). Thus, AutoCAD is very
possible to be applied in learning engineering drawings, one of which is in the automotive field.

The application of AutoCAD software as a learning support medium has effectiveness in improving
student learning outcomes (Ziden et al., 2012). The increase in learning outcomes occurred after the application
of the software in learning. In addition, the use of AutoCAD in learning can also increase student interest in
learning (Ziden et al., 2012). Student interest in learning is very important to improve mastery of learning
material, so that it will improve student learning outcomes. In learning automotive engineering drawings,
AutoCAD can be applied offline-as well as online. During online learning, the use of AutoCAD is carried out
using a teleconferencing platform that is connected to the internet network (Li, 2013). Learning will be carried
out in a demonstration by the teacher and followed by students. Of course, online learning on automotive
engineering drawings using autocad has its own advantages over offline learning (Priambodo & Nuryanto,
2020). Time efficiency is an interesting gap that can be used by both teachers and students to study anywhere
and anytime (Li, 2013).

Based on the above discussion, AutoCAD software can play an important role in overcoming the
problems of learning outcomes of automotive engineering drawings of vocational students. The software is
feasible to be applied in learning automotive engineering drawings which has the aim of forming skills in
designing 2D and 3D images. Thus, it is necessary to conduct research to test whether the autocad software is
effective in improving student learning outcomes in online learning automotive engineering drawings. This
research is focused on analyzing the effect of online autocad software application on learning automotive
engineering drawings in improving student learning outcomes. The research will be conducted in two SMKs
with different characteristics, namely State Vocational High Schools and Private Vocational High Schools.

2. METHOD

Research design

The research will be conducted using a quantitative approach using a quasi-experimental design to
measure the difference in the effect of the treatment given to certain groups against others under controlled
conditions. (Sugiyono, 2017). The research design used involved two sample groups, namely the experimental
group and the control group. The two sample groups were given a pretest, treatment and posttest to determine the
effect of the treatment given. First, the two groups will be given a pretest to determine the initial ability and
ability equivalence between the two groups. Then, the experimental group was given treatment using the autocad
application which will be applied as an online learning media for automotive engineering drawings and the
control group was given conventional media. Then at the end of the study a post-test was given to the two
sample groups.

This study involved research samples taken from the population. The population of this study were all
students of class X of the motorcycle engineering and business expertise program in 2 vocational schools,
namely SMK N 1 Seyegan and SMK Muhammadiyah Seyegan with a total of 112 which were divided into 4
classes. In this population, the equivalence test was carried out using the independent sample t test to determine
the equivalence of all classes by implementing a pretest. The results obtained from the implementation of the
equivalence test showed no significant difference in the results of the pretest scores in all classes. The sampling
technique used in this study was saturated sampling by using the entire population as the sample (Sugiyono,
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2017). So it was determined that the sample numbered 112 consisting of class X TBSM 1 at SMK N 1 Seyegan
and SMK Muhammadiyah Seyegan as an experimental class with a total of 57 students and class X TBSM 2 at
SMK N 1 Seyegan and SMK Muhammadiyah Seyegan as a control class with a total of 55 students..

Data collection was carried out using an objective test of automotive engineering drawings to measure
learning outcomes at the pretest and post-test. The test instrument contains 25 multiple choice questions and a
technical drawing worksheet consisting of pre-treatment (pretest) and after-treatment (postest) test sheets.
Instrument validation is done using content validation by asking for expert opinion and using the product
moment correlation calculation to measure the validity of the questions. The reliability test was carried out using
the formula from Cronbach's alpha to determine the level of consistency of the questions. The results of the
validation of the expert opinion state that the pre-test and post-test instruments have high validity. Then the
results of the validation of the question items, the significance value of the product moment correlation
coefficient is all less than the number 0.05 at the 5% significance level, so that all the questions in the test are
declared valid. The results on the reliability test obtained a reliability coefficient of 0.867 with very high criteria.
Thus, the instrument is declared valid and reliable used to collect data.

Data analysis in this study uses descriptive statistics to describe data descriptions and inferential
statistics to analyze sample data, and the results are applied to the population. In this study, before testing the
hypotheses analyzed by t-test, the analysis prerequisite test was conducted first, which consisted of a hormality
test and a homogeneity test of variance. The normality test is carried out to determine whether the data is
normally distributed or not. To calculate the normality test in this study using the formula from one sample
Kolmogorov Smirnov. The variance homogeneity test was used to prove that the data analyzed using the t-test
had similar variances. The homogeneity test can be carried out if the two data groups are normally distributed.
After the data has passed the prerequisite test, it is followed by hypothesis testing. The alternative hypothesis in
this study is "there is a significant difference in the mean learning outcomes between the experimental group and
the control group”. Hypothesis testing was carried out using independent sample t-test analysis to determine
differences in learning outcomes in the post-test between the experimental class and the control class.

3. RESULT AND DISCUSSION

The results of data analysis are presented in the description of the data presentation and using the t test
results description. Description of the data presentation is carried out to describe a descriptive analysis which
includes the mean, middle value, mode, standard deviation, maximum value and minimum value. While the
description of the results of the t test is carried out to display the acquisition of t count which is a description of
differences in learning achievement. The results of the descriptive analysis of research data, obtained a
description of the data from the pre-test and post-test results from the experimental and control classes. The pre-
test of experimental class results obtained a mean value of 62.55, a mean value of 62.5, a mode of 56, a standard
deviation of 4.289, a class minimum score of 56 and a maximum class value of 69. While, the pre-test of control
class results obtained the mean value is 62.65, the median is 64.00, the mode is 64.5, the standard deviation is
4.3242, the class minimum value is 51 and the class maximum value is 68,5. Based on these results, it can be
explained that the post-tes of experimental class has a mean value of 77.23, median 77,25 mode 71.5, standard
deviation 4.1976, the minimum class score of 71,5 and the maximum class value of 84. Whereas in the post-test
of control class had a mean value of 64.59, a median of 64.5, mode of 84, a standard deviation of 5.526, a class
minimum score of 53 and a class maximum value of 75.5.

After knowing the results of the descriptive analysis, then the hypothesis testing was carried out to
determine the difference in the average learning outcomes in the post-test between the experimental class and the
control class. Hypothesis testing is carried out using inferential statistical independent sample t test, which is
preceded by the prerequisite analysis test, namely the normality and homogeneity test. The decision-making
criteria for the normality test is, if the significance value is> 0.05, the data is normally distributed. Likewise
applies to the variance homogeneity test, decision-making criteria, if the significance value> 0.05 then the data
has the same or homogeneous variance. The results of the normality test using the formula from One sample
Kolmogorov Smirnov show that the asymp sig two-tailed value is 0.062. This result is greater than 0.05 at the
5% significance level, so it can be concluded that the data is normally distributed. Then, the results of the
homogeneity test using one-way ANOVA analysis obtained a significance value of 0.71. This result is greater
than 0.05 at the 5% significance level, so it can be concluded that the variance of the learning outcome data in
the post-test of the experimental and control classes is the same. After it is known that the data is normally
distributed and has homogeneous variances, then the independent sample t test is carried out. The independent
sample t-test showed the count Of 9,703 with a p value of 0,000. The results are then consulted with t table at the
5% significance level, which is 2.055. Thus, the Count IS greater than tape or t 9.703> 2.055, so that the alternative
hypothesis is accepted or can be concluded that there is a significant difference in learning outcomes between the
posttest in the experimental class and the posttest in the control class.
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Based on the results of hypothesis testing, it is known that the alternative hypothesis is accepted or it is
concluded that there is a difference in the average learning outcomes in the post-test between the experimental
and control classes. The average learning outcomes in the post-test experimental class were significantly higher
than the average learning outcomes in the control class post-test. The achievement of learning objectives is
determined, among others, by learning outcomes that exceed the minimum completeness criteria (Hamalik,
2014; Ranabumi et al., 2017). Achievement of learning outcomes is one indicator of the effectiveness of learning
activities undertaken (Johnson & Maclean, 2008). The success and effectiveness of learning activities are also
characterized by an active, participatory atmosphere based on student-cantered learning (Darling-Hammond et
al., 2020; Keiler, 2018). Effective learning activities will ultimately improve the quality and learning outcomes
of students, both theory and practice, especially vocational student (Alan et al., 2005; Keiler, 2018). Learning
during the Covid-19 pandemic provides opportunities and challenges to carry out the right learning
transformation (Liguori & Winkler, 2020; Toquero, 2020). The transformation of online-based learning is a great
opportunity to simulate digital learning for vocational students (Malik, 2018). Online learning also has
advantages with flexibility and for students and teachers so that it can be done anytime and anywhere
(Anugrahana, 2020). These advantages are what make learning technical drawing online will be effective if it is
done using the help of the autocad application software. Having a high level of precision is also an advantage for
students. Thus, Autocad is very appropriate in supporting the online learning process of technical drawings that
requires a high level of accuracy and precision (Septian & Handayani, 2017).

Studying technical drawings and understanding through depiction using computers are new to students.
Then the interactive application of online subjects can be an effective tool in an effort to increase student interest
in learning (Thisgaard & Makransky, 2017). Practicality in learning technical drawings using software that was
not previously known or used by students indicates that students are more interested and motivated to learn new
things. Thus, learning outcomes have a great opportunity to be further improved and re-developed (VVan Nuland
& Rogers, 2016). The results of this study are supported by research conducted by which concluded. This study
strengthens the research which states that there was an increase in student achievement after using autocad
software which was applied to learning (Ziden et al., 2012). The results of the research that have been conducted
show that learning automotive engineering drawings carried out online using Autocad software has been proven
to improve online learning outcomes of class X (ten) students. These results are supported by the results of
similar research which states that the implementation of Autocad in learning drawing competencies can improve
student learning outcomes (Setyawan & Munoto, 2016). Based on the research results, Autocad software is
suitable for use as a medium to support learning during the Covid-19 pandemic, especially in automotive
engineering drawings.

4. CONCLUSION

Significant effect of using autocad software in learning to improve student online learning outcomes
during the Covid 19 pandemic. This software can be taught online using a virtual face-to-face platform. This
learning can also increase students' interest and motivation to learn which will affect the increase in learning
outcomes in the end. Thus, autocad software is very suitable for use during online learning, especially in
automotive engineering drawing subjects.
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