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| ABSTRACT

Vocational secondary education is a level of education that is closely related to mastery of skills. Through the learning process
that has been going on so far, it seems that it is not optimal for students to master various skills that are important to master in
the 21st century, especially for the learning outcomes of land surveying. The application of learning methods that are integrated
with the use of digital learning media is expected to create a more active and student-centered learning environment. This study
has a goal that focuses on seeing the effect of interactive ICT-based multimedia products on student skill achievement. This
research method is an experimental method with a quasi-experimental design with pre and posttest in the control class and the
experimental class. The data collection instrument used is questions. The population of this research is SMK students, with a total
sample of 136 students selected by cluster sampling. The results of the study show that the use of interactive multimedia has a
significant effect and is followed by an increase in student skill achievement. This study concludes that interactive multimedia is
considered quite effective in influencing and improving students' skills as an effort to achieve learning goals and mastery of 21st
century skills.
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1. Introduction

Educational Technology is defined as "the study and ethical application of theory, research, and best practices to advance
knowledge as well as mediate and improve learning and performance through the strategic design, management and
implementation of learning and instructional processes and resources (AECT, 2022).” This definition states that educational
technology has the main objective of solving learning problems or facilitating learning so that it is effective, efficient, interesting,
and can increase the effectiveness of learning. One way to improve learning is to develop and utilize innovative and creative
technology. In this context, a teacher as a learning facilitator must make students achieve competencies according to industry
needs. Teachers are required to master skills, and the ability to adapt to new technology (Muizzuddin, 2019). Innovation and
variations in the use of learning methods can be a solution to answer the challenges of the world of education, starting from
elementary school, junior high school, senior high school, and vocational high school (Saripudin, 2017).

Vocational High Schools (SMK) comprehensively utilize and link technology, practical skills, attitudes, and life skills. This statement
is in line with Walter's opinion Walter (Kuswana, 2013), vocational education is an educational program that prepares students to
be ready to face the world of work. The importance of vocational education clearly emphasizes the development of student
expertise, whether in the form of skills, knowledge or attitudes (Maryanti & Apriana, 2019). In essence, students are required to
have the expected skills or competencies according to the needs of the world of work (Efendi et al., 2017). In the implementation
of learning, a teacher must be able to guide students to achieve competencies that are in accordance with industry needs.

Copyright: © 2022 the Author(s). This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC-BY) 4.0 license (https://creativecommons.org/licenses/by/4.0/). Published by Al-Kindi Centre for Research and Development,
London, United Kingdom.
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Educational technology in Indonesia has the potential to develop rapidly during the Covid-19 pandemic. The government's efforts
to suppress the spread of the virus have forced learning activities in around 530,000 schools in Indonesia to use distance learning
(Cahya, 2020). This distance learning is a direct appeal from the Ministry of Education, Culture, Research and Technology as an
emergency policy for the spread of Covid-19 through Circular Letter Number 4 of 2020 concerning the implementation of
Education policies during an emergency spread of Covid-19 (Menteri Pendidikan, 2020). Thus, many technology services for
providing access to distance education continue to develop with start-ups that execute educational technology strategies quite
well. In addition to technology services, teachers as an important element of learning must be able to prepare and apply learning
strategies that can increase students' concentration and learning engagement with online learning (Fuady et al., 2021). A teacher
must also be able to implement creative learning that provides quality online learning experiences to students (Nichols Hess &
Greer, 2016; Mahmood, 2021). Distance or online learning is one of the solutions for implementing learning during the Covid-19
pandemic.

Online learning has been implemented since the beginning of the 2020 pandemic until now, encouraging the potential for
developing technological innovations in learning. Furthermore, technological innovation in the form of digital media for learning
facilitates the distance learning process (Mulenga & Marbéan, 2020; Thomas & Rogers, 2020). On the negative side, students face
many problems with internet access because they have to share gadgets with other family members (Bergdahl & Nouri, 2021).
Students find it difficult to use video conferencing every day. Another negative impact on learning that requires laboratory space
is difficult to do (Akliyah, 2021). Learning technologies, such as augmented reality or virtual laboratories for certain subjects need
to be developed so that students still get the expected competencies (Mufioz-Saavedra et al., 2020; Godoy Jr., 2020). These
negative impacts need to be intervened and efforts must be made to improve learning because there is no definite time when the
Covid-19 pandemic will end.

Schools should think about and plan for remote learning solutions. On the other hand, a variety of learning methods is also a
solution to this challenge. Some subjects may require a little movement and physical contact, such as subjects in vocational high
schools. Vocational High School students must be taught psychomotor learning, not theory because they must be ready to face
the world of work. These interventions or solutions can also be taken into consideration for the development of post-Covid-19
learning technology.

In fact, this problem also occurs in the world of vocational education in Indonesia. The negative impact of learning during the
pandemic was felt during distance learning at Vocational Schools. Based on initial observations using a questionnaire on 1 - 5
December 2020, which discussed online learning activities during the Covid-19 pandemic. The questionnaire was filled out by 52
students of the Vocational School of Building Modeling and Information Design (DPIB) competency skills in the city of Surakarta.
The questionnaire questions are devoted to the basics of building construction and land surveying techniques. The selection of
these subjects is based on the problem of the difficulty of implementing practical learning online. Based on the results of the
questionnaire on the practical implementation of land surveying techniques, according to the majority of respondents, it was not
carried out. Although some respondents stated that practicums were still held, most likely respondents assumed that practicums
were carried out using other methods, not practicum using special equipment. This statement is based on one of the characteristics
of the practicum, namely, carrying out a procedure or activity in solving problems using the help of practical tools. The
implementation of studying land surveying techniques is filled with the provision of material sourced from the internet, discussion
in chat media, provision of learning videos, and using video conferencing. Some of these alternatives can indeed be a solution at
the start of the pandemic, but other media are needed that can make students play an active role so they can carry out practicums.
Then in the results of the next questionnaire, the majority of students have the motivation to carry out learning, but not a few are
lacking, even have no motivation. It is possible that this is due to the lack of variation used by teachers in teaching. In terms of
understanding the material in the fourth chart, only a few students felt they had mastered the material. The majority of students
feel it is enough to understand the basic material. Even though the mastery of the material by the majority of students was quite
good, there were still students who felt they were lacking. Some even did not master the material. Based on the results of the
online learning activity questionnaire, distance learning policies make students less able to understand the material because the
learning methods apply only study material and assignments online. As a result, student learning outcomes are not maximized
and do not meet the KKM because students do not understand the material without practice. Practicum activities that are not
carried out also indicate that students are not facilitated with digital learning media as a substitute for practicum equipment. This
can also be interpreted that students do not have other supporting tools to study outside of school time to improve basic practicum
skills. Therefore, one strategy in learning that can improve skills is by collaborating practicum activities with learning media.

Learning media that can be used by teachers to enrich learning in class, namely: audio narration, illustrations or pictures, video or
animation, or a combination of all the media is called learning multimedia. Multimedia is capable of displaying complex material
with interactive designs, such as the use of graphical data, animations, and experimental simulations (Lin et al.,, 2019; So et al.,
2019). If it is associated with the problem of online practicum learning, the type of multimedia that can be a suitable solution is
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simulation type multimedia. Simulation multimedia can provide an imitation or representation of environmental reality in
multimedia. These types of multimedia can be suitable alternative solutions for practicum subjects, which directly practice
procedures in carrying out work such as land surveying (Kareem, 2018; Lubis et al., 2021). The multimedia used can also make
students who have playing experience more focused on solving learning problems (Saputri et al., 2018). Meanwhile, students who
are less focused need to be given guidance regarding media and learning concepts. Based on evidence from several applications
of learning multimedia, the effectiveness of multimedia in various subject subjects can be an alternative solution to improve
students' practical skills (Nugraha & Wahyono, 2019; Kao & Luo, 2020).

In this study, a problem was found, namely, the teacher's lack of maximum use of learning methods, so that learning felt by
students became boring and reduced student learning outcomes. Vocational High School (SMK) students are expected to have
the expertise and skills to be ready to face the world of work. Along with the development of the era that prioritizes technology,
of course, requires teachers as educators to take advantage of existing technology. Problems that arise due to the Covid-19
pandemic are a challenge for teachers to prepare for online learning. Many obstacles occur due to a lack of learning facilities such
as media and practical equipment for practicum subjects. Learning media to facilitate online practicum learning is not yet available.
Finally, the teacher can only give videos and assignments instead, without students having physical contact with practical
equipment.

2. Methodology

This research adopted quantitative research (Patel & Patel, 2019), with the research design being experimental (Salim, 2019). The
use of this method is in line with the research objectives to identify the level of effectiveness of multimedia products. The
experimental design in this research is to use a non-quivalent control group design, which consists of a control class and an
experimental class (Abdullah, 2015). This study took a population of SMK students in Surakarta, with a total sample of 136 students
who were divided into 2 control classes and 2 experimental classes which were selected using the cluster technique (class).

Data collection techniques used test techniques (Abdullah, 2015), which were followed by instruments in the form of questions
regarding student skills related to learning building engineering. Furthermore, the results of the instrument item reliability test
used the Cronbach's Alpha test. Based on the table of reliability test results, the test results stated a score of 0.818. While the rtable
for 30 students is 0.361 (N = 30), then the instrument used in this study is valid if rcount > rtable, so 0.818 > 0.361. This shows that
the items to measure students' skills are declared reliable as a data collection tool.

The data analysis technique uses a hypothesis technique using an independent t-test (Salim, 2019). The following is a research
hypothesis. The data obtained from the experimental results were analyzed using the Independent Sample Test t-test statistic with
the help of the SPSS 25 program. Decision making on the hypothesis test of the effect of increasing student test scores is as
follows:

HO : there is no significant effect on improving students' practicum skills.
H1 : there is a significant effect on improving students' practicum skills.

Decision making can be done by:

Value Sig. < 0,05 or tcount > ttabel, so HO declined.
Value Sig. 2 0,05 or jika tcount < ttabel, so HO accepted.
As well as the analysis technique using the N-Gain Score assisted by the SPSS 25 application. The formula used to calculate the N-
Gain score is (Meltzer, 2002):
N — Gain = M
maks Tpre

Percentage N — Gain = N — Gain x 100

Explanation:

Tpost = Average score post-test
Tpre = Average score pre-test
Tmaks = ideal score maximum (100)

The interpretation of the N-Gain score obtained through assessment, then converted in percentage form refers to the following
table:
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Table 1. N-Gain category

Percentage (%) Category

<40 Ineffective

40 - 55 Less effective

56 - 75 Effective enough
> 76 Effective

Source: (Meltzer, 2002)

Table 2. Category Interpretation of N-Gain Effectiveness

Persentase (%) Tafsiran

<40 Tidak Efektif
40 - 55 Kurang Efektif
56 - 75 Cukup Efektif
> 76 Efektif

Source: (Meltzer, 2002)

3. Results and Discussion

Assessment is carried out online by giving students access to download multimedia or materials and assessment forms. Students'
skills were assessed using two stages of the test, namely the pre-test and post-test in the experimental class and the control class.
At the pre-test stage from 24 — 28 May 2021, each class was given the task of answering questions and carrying out project
assignments to measure skills (assessment instrument in Appendix 28). At the next meeting on June 7-11 2021, learning in the
experimental class and control class was carried out using different methods. This difference in treatment is intended to
differentiate the increase in scores between the experimental class using simulation multimedia, and the control class using
conventional methods (assessment indicators in Appendix 29). The results of this test then became one of the references for the
success of this study. The following is a presentation of students' pre-test and post-test scores in the graphs in Figures 39 and 40
(recap of student test scores in Appendix 30). The following is a comparison of the pre-test and post-test learning outcomes of
students in the experimental and control classes at the State Vocational School (SMKN) 2 Surakarta and SMKN 5 Surakarta.

The pre-test and post-test at SMKN 2 Surakarta were conducted in two classes, namely class X DPIB A and X DPIB B. Class A served
as the experimental class, while class B served as the control class. Each class consists of 34 students according to the data on the
number of students. The average value of student learning in each class is taken.

90 81.06
75 =
60 62.71
45 49.06
30
Pre-Test Post-Test
—e— Controll Class Experiment Class

Figure 1. Comparison of the mean scores of students at SMKN 2 Surakarta

The graph shows that the average pre-test value for the control class is 62.71 and the experimental class is 49.06. Then the line on
the graph shows the average increase in post-test scores in the control class and experimental class respectively 73.71 and 81.06.
If you look at the graph, there is an increase in the average test scores in both classes. However, before making a decision, it is
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necessary to conduct an effectiveness test to measure the increase in practical skills and find out how much influence the
multimedia practical simulation has on learning land surveying techniques.

The pre-test and post-test activities at SMKN 5 Surakarta were carried out in two classes, namely class X DPIB A and X DPIB B.
These two classes also needed the same, namely class A as the experimental class, while class B as the control class. Each class
consists of 34 students according to the data on the number of students. Comparison of the average value of student learning
outcomes.

The graph shows the average pre-test score for the control class is 55.18 and the experimental class is 44.12. Then the line on the
graph shows the average increase in post-test scores in the control class and experimental class respectively 63.76 and 89.18. If
you look at the graph, there is an increase in the average test scores in both classes. However, before making a decision, it is
necessary to conduct an effectiveness test to measure the increase in practical skills and find out how much influence the
multimedia practical simulation has on learning land surveying techniques.

89.18
90
[ 63.76
60 — ‘
55.18 —o=—"7
45 44.12
30
Pre-Test Post-Test
—e— Control Class Experiment Class

Figure 2. Comparison of the mean scores of students at SMKN 5 Surakarta

The effectiveness test was carried out to determine the effect of multimedia practicum simulations on learning land surveying
techniques. Before carrying out the effectiveness test, the data that has been collected must fulfill the analysis by prerequisite
testing which consists of a data normality test and a data homogeneity test. If the data analyzed is normally distributed and
homogeneous, then the effectiveness test can be carried out.

In this study, the normality test was carried out using the Kolmogorov Smirnov test with the help of SPSS 25. The basis for making
a decision for a normality test is when the significance level is greater than 0.05, and then the data is normally distributed.
Conversely, when the significance level is less than 0.05, the data is not normally distributed.

Table 3. Test of normality of student practicum results
Kolmogorov-Smirnov

I N li
Class Statistic N Sig. ormality
Student Practicum Experiment 126 68 .090 Normal
Results (Pre-Post Control 091 68 200 Normal
Test)

Table 3 shows the results of the Kolmogorov-Smirnov statistics in the experimental class and the control class, each with a
significance value of 0.090 and 0.200. Both classes have normally distributed data (Sig. > 0.05), so it can be continued to test the
homogeneity of the data.

Data analysis in the homogeneity test used Levene's statistical test to obtain information about the similarity between the
population variances used in the product effectiveness test. The basis for making a homogeneity test decision is, if the significance
level is greater than 0.05 (Sig. > 0.05) then the variance of the data used is homogeneous and can be continued for hypothesis
testing.
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Table 4. Test of homogeneity of student practicum results
Levene Statistic df1 df2 Sig.

1.496 1 134 .230

The results of the homogeneity test can be seen in Table 11. Based on this table, it is known that the value of Sig. Based on the
Mean of 0.230 > 0.05. These results mean that the variance of the data is homogeneous. Thus the homogeneity requirements are
met and a hypothesis test can be carried out to determine the effectiveness of the practicum simulation multimedia on all data
from the soil measurement technique practicum.

Furthermore, in order to determine the effectiveness of practicum simulation multimedia products in learning soil surveying
techniques, the t test (independent sample t-test) is used. The decision-making criteria for hypothesis testing are as follows:

This section is a comparative or descriptive analysis of the study based on the study results, previous literature, etc. The results
should be offered in a logical sequence, giving the most important findings first and addressing the stated objectives. The author
should deal only with new or important aspects of the results obtained. The relevance of the findings in the context of existing
literature or contemporary practice should be addressed.

e If the value of the significance level (Sig.) <0.05 or if tcount> trable, then HO is rejected and H1 is accepted
o If the significance level value (Sig.) > 0.05 or if tcount < trable, then HO is accepted and H1 is rejected

Hypothesis testing was carried out to prove 'does multimedia have a significant effect on increasing student scores?'. The
hypothesis that has been formulated to find out the test decision is as follows:

Ho = practicum simulation multimedia products have no significant effect on improving the operating skills of students' flat
measuring instruments.
Hi = Multimedia practicum simulation products have a significant effect on improving the operating skills of students' flat
measuring instruments.

The results of the independent sample t-test statistical analysis with the help of the SPSS 25 application.

Table 5. Independent samples test results
t-test for Equality of Means

Std. 95% Confidence Interval

Sig. Mean Error  of the Difference
Practicum Results Learners t df (2-tailed) Diff Diff Lower Upper
Equal variances assumed 14951 134 .000 24162 1616 27358 20.965
Equal variances not assumed 14951 123.248 .000 24.162 1616 27.361 20.963

Based on the statistical analysis that has been shown in the table above, it is known that the value of Sig. (2-tailed) 0.000 <0.05, so
that it refers to the criteria for making a decision to test the hypothesis 'Ho is rejected and H1 is accepted'. If we look at the column
‘t' (tcount), We get a score of 22,301. Then, the number of students who took the test was 134 students (df = 134), who had a ttable
value of 1.65630 at a significance level of 0.05. Thus, tcount (14,951) > trable (1.65630) with the test decision 'HO is rejected and H1 is
accepted'. Thus, the conclusion obtained from testing the hypothesis is that the practicum simulation multimedia product has a
significant effect on improving the operating skills of students' flat measuring instruments.

The level of effectiveness of practicum simulation multimedia products is carried out through further tests using calculations that
refer to the Gain score. The following are the results of the Gain score statistical test using data obtained from the pre-test and
post-test scores of students in the control class and the experimental class. Gain score test results (N-Gain) were processed with
the help of the SPSS 25 application.

Page | 6



JHSSS 5(2): 01-10

Table 6. Gain score test results (N-Gain)

. Experiment Class Control Class

Description
Pre-test Post-test Pre-test Post-test

Average Score 46,59 85,12 58,94 68,74
N-Gain Score 0,72 0,23
N-Gain Score (%) 71,82 22,74
Category (Meltzer) Moderate Low
Interpretataion (Hake) Effective Enough Ineffective

The results of the N-Gain test are interpreted in categories that refer to the table above, and then the percentage of N-Gain is
interpreted for its effectiveness based on Table 6. Based on the calculation results of the N-Gain test in Table 13, the N-Gain score
for the experimental class is 0.72 which is included in the N-Gain score with the category of ‘'moderate’ and the interpretation of
‘fairly effective'. The control class N-Gain test result of 0.23 is included in the N-Gain score with the 'low' category and the
interpretation of ‘ineffective’.

Based on the statement of effectiveness test results, the use of multimedia practical simulations is quite effective in improving the
operating skills of flat measuring instruments for DPIB Vocational High School students in Surakarta.

Multimedia practicum simulations are assessed based on effectiveness before the final product can be made and distributed to
students and teachers with a wider scope. The effectiveness of multimedia is measured based on the results of students' practicum
assessments. The effectiveness of multimedia practicum simulations is carried out by assessing students' skills through two stages
of testing, namely pre-test and post-test in the experimental class and the control class. The results of the assessment showed that
the multimedia practicum simulation had a significant effect on improving students' skills in operating a flat measuring instrument.
This statement is proven by the acquisition of scores based on statistical test results, which state that there is a mean difference
between the experimental class and the control class. In addition, the mean post-test score of the experimental class is greater
than the mean post-test value of the control class. These results indicate that learning land surveying techniques using a
multimedia practicum simulation is more effective than a class using conventional methods or not using a multimedia practicum
simulation.

Then, the results of the calculation of the N-Gain test show that the average test value for the experimental class using multimedia
practicum simulations is included in the category of quite effective for improving students' skills. Putri & Sofyan (2020) developed
a simulation-based interactive multimedia application for science practicum activities. The results showed that simulation-based
interactive multimedia for science practicums received proper grades from media experts, very feasible from material experts, and
very feasible from student respondents during the beta test. In addition, the developed interactive learning multimedia proved to
be effective in improving skills based on significantly increased pre-test and post-test average scores.

Simulation multimedia was also developed by Sriandhi, Restu, & Sitompul (2021) to support the electricity practicum. The results
of the data analysis prove the superiority of simulated multimedia as a practical and efficient practicum learning medium.
Simulation multimedia can also be an alternative learning media for classes that lack practicum facilities and infrastructure so that
student learning outcomes can increase and conform to established competency standards (Abdulah et al., 2021; Ni, 2017).

As with the development of multimedia to support previous online practicums, Mertayasa, Agustini, & Subawa (2022) stated that
digital practicum learning multimedia is practically effective for learning in Vocational High Schools. The learning experience gained
by students has been able to instill practicum skills through multimedia.

Based on research results that are strengthened by previous research, multimedia practicum simulations can be a tool that can
increase the effectiveness of the online learning process (Rahmawati & Ramadan, 2021). The use of multimedia is proven to be
able to overcome the problem of low student learning outcomes. Besides that multimedia can improve students' attitudes and
learning outcomes both in online learning and blended learning (Bicen et al., 2014; Eyup & Oguz, 2014). Multimedia that integrates
simulation into learning can also represent a practical environment with artificial situations (Nurjanah et al., 2014; Sarsar et al,
2021). This is a good way to optimally improve students' practicum abilities (Sun et al., 2020). Thus, the effectiveness of multimedia
simulations can support the implementation of online practicum activities (Roemintoyo et al., 2022). Practical simulation
multimedia products can be used as one of the learning media for the practicum of land surveying techniques for students of the
Construction and Property Engineering Vocational High School Program which are difficult to implement during distance learning
(Kurniawan et al., 2019).
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Based on the results of research and development, students' difficulties in understanding abstract material can be facilitated by
using multimedia (Sriadhi, 2015; Sarac, 2017). This is consistent with the characteristics of multimedia which can visualize abstract
and conceptual events into concrete so that they are easy to understand (Ma, 2021; Wouters et al., 2008). Good learning media
can increase the achievement of understanding of what is learned while reducing the cognitive load in students' thinking processes
(Mahdi, 2019). Malik & Agarwal (2012) states that the use of multimedia in the learning process can make it easier for educators
when conveying material and information so that it makes it easier for students to understand the learning material.

Entering the era of the Industrial Revolution 4.0 and Society 5.0, the use and dissemination of information through digital networks
and devices connected to the internet has significantly penetrated various aspects of life (Alvarez-Cedillo et al., 2019). This situation
provides a great opportunity to use digital devices and networks as well as internet support in the learning process (Shiroishi et
al., 2018; Skobelev & Borovik, 2017). SMK comprehensively links the study of technology, and the development of the acquisition
of practical skills, attitudes, and life skills. In this context, educators play an important role in forming and producing competent
graduates needed towards the Industrial Revolution 4.0 and Society 5.0 (Mulyadi, 2019). Teachers must be able to make students
achieve competencies that are in accordance with industry needs. In this era, teachers are required to master skills, and the ability
to adapt to new technologies and educational challenges globally (Paetsch & Drechsel, 2021).

5. Conclusion

The effectiveness of the practicum simulation multimedia is measured based on the results of the student practicum assessment.
Multimedia practicum simulations are declared effective enough to be used as learning media to improve students' skills in
operating flat measuring instruments. The findings of this study indicate that the impact of implementing practical multimedia
products simulating the operation of flat measuring instruments is quite effective in improving students' land surveying skills. The
results of this research and development certainly show that multimedia can not only improve students' abilities cognitively but
also their skills as the results of the research conducted in this study. It's just that this research still has limitations, namely, it still
contains one subject topic, and not all topics can be loaded because it will have an impact on the size of the multimedia file which
will be larger so it is not flexible to install. digital device. This study suggests that future researchers can provide innovation through
application to other subjects, as well as using simulation models that can be combined with other latest technologies, such as
Augmented Reality.
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