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Masalah yang dihadapi dalam pembelajaran adalah kurangnya kreativitas kemampuan
berpikir siswa sehingga mengalami kendala dalam proses praktikum. Tujuan penelitian
ini adalah untuk menganalisis keefektifan multimedia Flip Book dengan pendekatan
flipped classroom di SMK. Penelitian ini menggunakan quasi-experimental/quasi-
experimental design dengan pretest-posttest Control Group Design. Teknik
pengumpulan data dengan observasi, wawancara, dan tes. Instrumen yang digunakan
untuk mengumpulkan data adalah kuesioner. Pre-test dilakukan di awal untuk melihat
kemampuan awal siswa sebelum diberikan perlakuan, Post-test dilakukan untuk
menguji keefektifan atau pengaruh penerapan perlakuan. Dalam penelitian ini teknik
analisis data menggunakan 3 uji statistik, yaitu (1) uji normalitas, (2) uji homogenitas
dan (3) uji hipotesis. Melalui penggunaan pengujian hipotesis menunjukkan hasil HO
ditolak dan H1 diterima dengan taraf signifikansi 5% sehingga diperoleh nilai
(P<0,05). Kesimpulannya, penggunaan Multimedia Flip book dengan pendekatan

Flipped Classroom Flipped Classroom dapat meningkatkan kemampuan berpikir mahasiswa jurusan teknik

jaringan komputer pada mata kuliah sistem operasi. Sehingga nantinya pada penelitian
selanjutnya dapat diterapkan pada mata pelajaran lain untuk membantu proses
pembelajaran dan meningkatkan kreativitas siswa SMK.

ABSTRACT

The problem encountered in learning operating system teaching materials majoring in network computer engineering is the
lack of creativity in students' thinking skills so that they experience obstacles in the practical process. This study used a
quasi-experimental design with a pretest-posttest Control Group Design. Data collection techniques using tests. The pre-test
was carried out at the beginning to see the students' initial abilities before being given treatment, the post-test was carried out
to test the effectiveness or compliance of the application of the treatment. In this study, the data analysis technique used 3
statistical tests, (1) normality test, (2) homogeneity test and (3) hypothesis testing. Through the use of hypothesis testing to
show the results of HO is rejected and H1 is accepted with a significance level of 5% so that the value is (P <0.05). The
conclusion is that the use of the Flip book Multimedia with the Flipped Classroom approach is able to improve the thinking
skills of students majoring in network computer engineering in the operating system subject. So that later research can be
applied to other subjects to help the learning process and increase the creativity of vocational high school students.
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Introduction

The world of education today requires technology to support the development of science. Along with
the development of technology, the teaching and learning process does not only rely on face-to-face meetings
held in the classroom, but also relies on other media, such as ICT media that can be used as a form of
disseminating learning materials. (Wulandari, Sudatha, & Simamora, 2020; Yusri, 2016). Learning activities are
a major part of the education sector in schools. Efforts to increase student interest in the learning process require
updates regarding the media used (Qumillaila, Susanti, & Zulfiani, 2017; Sunismi, 2015). The use of learning
media or technology in the classroom will improve learning and facilitate learning (Lovy Herayanti, Habibi, &
Fuaddunazmi, 2017; Puspitorini, Subali, & Jumadi, 2014). Educators have expanded the list of media used by
integrating new technological developments for learning including the use of computers, CDs, DVDs,
communication channels and the internet. (Bardi & Jailani, 2015; L Herayanti & Habibi, 2017). The combination
of several types of media in one learning application that integrates technology is called multimedia. The use of
multimedia is expected to facilitate learning carried out in the classroom so that the process of delivering
material can be done easily and supports creative thinking processes for students (Armansyah, Sulton, &
Sulthoni, 2019; Sina, Farlina, Sukandar, & Kariadinata, 2019). Creative thinking is one of the 21st century skills
that students need. Creative thinking is understood as a series of activities related to sensitivity to a problem,
considering new ideas or ideas with an open mind, and being able to provide solutions to a problem (Marliani,
2015; Suparmi, 2019).

The problem that occurs today is the low level of creative thinking in students (Insyasiska, Zubaidah, &
Susilo, 2015; Moma, 2017). This is because learning is centered on the teacher (teacher center) so that students
only receive material without thinking so that it affects low learning outcomes. This problem also occurs in one
of the vocational schools. Based on the results of observations made at the Department of Computer Network
Engineering at SMKN 2 Payakumbuh, it was found the problem of low student learning outcomes, especially in
operating system subjects. The operating system is still below the average, which is less than a value of 70. This
shows that the practical value of students in operating system teaching materials is still low. The low value of the
practice is caused by the lack of critical thinking skills in students. The low thinking ability of students is caused
by the tendency of remembering and understanding aspects in the learning process (Khofiyah, Santoso, & Akbar,
2019; Koriyah & Harta, 2015). The practical value of students is still low, considering that the ability in practice
or competence is the main part of students who come from school. So that vocational learning methods and
strategies are needed that can improve the results of practical values.

The low practical value of the operating system requires alternative solutions to increase the practical
value of students. One solution that can be applied is to use an innovative learning model in operating system
teaching materials. The innovative learning model in question is also inseparable from constructivist
understanding in learning (Nurhidayati, 2017; Waseso, 2018). Constructivistic understanding teaches students to
find new things for themselves and develop their own understanding ideas so that innovative learning models are
needed (Darwin, Ridwan, & Ahyanuardi, 2020; Prayito, 2011). The low learning outcomes of operating systems
require alternative solutions to improve student learning outcomes. One solution that can be applied is to use an
innovative learning model on operating system material. The intended innovative learning model cannot be
separated from improving student learning outcomes (Effendi & Hendriyani, 2020; Sulfemi, 2019). As well as
understanding the operating system material so that students do not experience difficulties in practicing. One of
the innovative learning models that can be used is the use of a professional flip multimedia module based on 3D
pageflip with a flipped classroom approach to improve students' creative thinking skills.

Flipped classroom is one of the new learning models and is still rarely used. The sequence of the
learning process is reversed from conventional learning where students are given assignments at home as
preparation for lectures. In the classroom, students will apply active learning guided by educators (Kurniawati,
2019; Utami, 2017). There are 4 pillars of the Flipped classroom learning model, namely Flexible Environment,
Learning Culture, Intentional Content, and Professional Educator (Juniantari, Pujawan, & Widhiasih, 2019;
Sojayapan & Khlaisang, 2018). The role of educators is to help students find topics and learning objectives in
depth so that students' thinking skills can be honed. Based on Bloom's taxonomy theory, the stage of flipping the
class in the process of remembering new material introduced by students outside the classroom as their
homework. While the stages of implementation, analysis, evaluation, and creation are carried out by students and
educators in the learning process in the classroom. Basically the concept of the flipped classroom learning model
reverses learning habits in general. If learning is usually done in class, in the flipped classroom learning model
the learning process is carried out at home. While the tasks that become homework, the learning process can be
done flexibly because this learning model is carried out by students at home (Albiladi, 2019; Ningsih, Misdalina,
& Marhamah, 2017). Computer and network engineering vocational schools cannot be separated from operating
system subjects. So this lesson requires a very serious learning and can not quickly understand it. One of the
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software that can be used to make flip books is 3D pageflip professional. Rozy & Anggana (2017) stated that
professional 3D pageflip is a flash flip book application that can be used to convert PDF, Word, PowerPoint, and
Excel files into flip books, e-brochures, flip modules, and 3-dimensional e-books. magazine. The results of
previous studies show that multimedia-based flip books can improve student learning outcomes (Hayati, Budi, &
Handoko, 2015).

Previous research conducted by Sinaga (2017) stated that Flipped classrooms in basic chemistry courses
can improve students' self-regulated learning. Rahayu (2017) stated that the Flipped classroom learning strategy
on the Pythagorean class VIII SMP material in terms of gender showed very good results. In addition, the
application of the Turning class model is effective in improving the creative attitude, responsibility, and learning
skills of class Xl students of SMKN 1 Gedangsari (Damayanti & Sutama, 2016). Therefore, the Flipped
Classroom learning model is an alternative innovative learning model that is suitable to be applied to operating
system teaching materials for computer network engineering students. This study aims to analyze the
effectiveness of the Flip Book multimedia with the flipped classroom approach in vocational schools. The use of
a professional multimedia flip book based on 3d pageflip with a flipped classroom approach is expected to
increase students' competence when carrying out practice on operating systems subjects and ultimately affect the
results of students' practice scores in these subjects.

Method

In this study, the research design used by the researcher was a quasi-experimental design, namely
pretest posttest design with untreated pretest-posttest control group design (Sugiyono, 2016). The research
design used two sample groups, hamely the experimental group and the control group. The research design used
is in the table below.

Table 1. Design Pretest-Posttest (Alatas et al., 2011)

Pre-tes Treatment Post-test Subject
Kel TKJ 1 N Kel TKJ 1 (Experiment)
Kel TKJ 2 Kel TKJ 2 (Control)

The research design used an experimental group, namely TKJ 1 class and one control group, namely
TKJ 2 class, where both groups received the same treatment regarding the learning objectives and subject matter
provided, but the learning methods were different. The experimental class used the Flip Multimedia book with
the Flipped Classroom Approach, while the control group used printed books and hangouts provided by the
teacher. The initial ability of students is known by using the pretest score. Data collection techniques using
observation, interviews, and tests. The PDA pre-test was conducted to collect data about the students' initial
abilities, while the post-test was conducted to test the effect of treatment. The parties involved in this research
include: researchers who act as research designers and observers when the research is carried out, operating
system subject teachers who act as field implementers, and TKJ class students as research subjects.

The data analysis of this research begins with the prerequisite test of data analysis, namely: Normality
test. This step aims to determine whether the data obtained are normally distributed or not. If the data obtained is
normally distributed, the next step that the researcher will take is a parametric statistical test, whereas if the
processed data is not normally distributed, the researcher must use a non-parametric statistical test (Sugiyono,
2016). In this study the normality test was carried out using the Kolmogrov Smirnov test. Using SPSS v.21
Homogeneity test was conducted to test/compare whether the variation of the study population was not much
different. In other words, the analyzed data comes from populations that have almost the same diversity. After
testing the two classes, namely the normality test and the homogeneity test, the next step is to perform an
independent test until t. The t-test is used for the data analysis process, the results of which are decisions /
conclusions based on hypotheses. T-test in statistical data analysis using SPSS v.21

Result and Discussion

The research was carried out at the Computer Network Engineering Department of SMKN 2
Payakumbuh semester 1 on the subject of operating systems. This study involved two classes, hamely TKJ 1
class and TKJ 2 class with 43 students as research objects. The students are divided into 21 classes of TKJ 1 and
22 classes of TKJ 2. The two classes are detailed as follows; The TKJ 1 class is used as an experimental class
with the help of Flip Multimedia books with a Reverse Class Approach, while the TKJ 2 class uses printed books
and a hangout provided by the teacher. The two classes were made different because they tested their influence
in using learning. The research was carried out in 6 meetings, where 3 meetings were for the experimental class
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and 3 times for the control class with a duration of 2 X 45 minutes for each class. During the research activities
carried out in both classes, the researcher gave a pretest first to see the initial abilities of the two classes. While
the posttest is given after the learning is complete. Furthermore, the mapping of learning outcomes that the
researchers had done in two classes, namely the experimental class and the control class, was carried out as
shown in table 2.

Tabel 2. Hasil Pre-test Kelas Eksperimen dan Kelas Kontrol

Kelas N Minimum Maxsimum Mean Std. Deviation Variance
Eksperimen 21 15 50 27.14 9.161 83.93
Kontrol 22 15 50 24.32 10.035 100.70
Valid N

Based on the results obtained in Table 2, it can be analyzed and explained that the average value of the
two classes used as research objects tends to be relatively the same, only 0.01 different. This shows that the
experimental class and the control class have the same initial ability. The average pretest score of students in the
experimental class is 27.14 with the highest score of 50 and the lowest being 15, while the control class is 24.32
with the highest score of 50 and the lowest being 15. So it can be concluded that the ability of each student in the
experimental class and class controls have the same initial capabilities. Furthermore, the results of the posttest
experimental class and control class are shown in Table 3.

Tabel 3. Hasil Post-test Kelas Eksperimen Dan Kelas Kontrol

Kelas N Minimum Maxsimum Mean Std. Deviation Variance
Eksperimen 21 60 95 76.14 9.634 92.829
Kontrol 22 45 80 71.34 10.632 113.041
Valid N

The scores of students in the experimental class and control class were different because of the use of
learning using the Multimedia Flip book with the Flipped Classroom Approach for the experimental class and
using printed books and hangouts provided by the teacher in the control class. show the difference. Where the
experimental class has an average value of 76.14 with the highest score of 95 and the lowest score of 60, while
the control class has an average value of 71.34 with the highest score of 80 and the lowest value of 45. On the
other hand, the standard deviation of the two classes is the experimental class 9,634 while the control class is
10,632. In analysis, the data that has been obtained in the experimental class and control class shows a
significant difference. Which is for the experimental class average value on the initial ability (pretest) of 27.14
with the highest score of 50 and the lowest of 15 while the posttest is 76.14 with the highest score of 95 and the
lowest is 60. As for the control class the average score for ability The initial (pretest) was 24.32 with the highest
score of 50 and the lowest was 15, while the posttest was 71.134 with the highest score of 80 and the lowest was
45. The difference shows the difference in the effectiveness of using learning models in the two different classes,
which results in different results. If the researcher compares the two classes, of course, it can be clearly seen that
there are differences in student learning outcomes in the experimental class and the control class. This shows that
the experimental class is better than the control class. Furthermore, the two classes are normally distributed so
there is no need to use SPSS v.21 with Kolmogrov Smirnov. The distribution of the two classes is said to be
normal after testing to find out how normality is by using the Post-Test Result Normality test for the
Experimental Class and the One Sample Kolmogorov-Smirnov Test Control Class. The test was carried out by
looking at the final ability of the two classes after being given learning treatment. For more details see table 4.

Tabel 4. Uji Normalitas Hasil Post-test Kelas Eksperimen dan Kelas Kontrol One- Sample Kolmogorov-
Smirnov Test

Eksperimen Kontrol

N 21 22
Normal Parameters Mean 76,14286 65.2273

Std. Deviation 9,634759 10.63208
Most Extreme Differences Absolute 0,11864 219

Positive 0,11864 .108

Negative -0,08412 -.219
Kolmogorov-Smirnov Z 0,543675 1.026
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Asymp. Sig. (2-tailed) 0,929027 .243
The data obtained in table 4 can be analyzed and explained that the posttest value data for the
experimental class is 0.11 and the control class is 0.21 which means the experimental class or control class >
0.05, then Ho is accepted so that it is accepted. shows the post-test results. the experimental class and the control
class were normally distributed. The homogeneity test was then carried out to see the data variance of the two
classes as shown in table 5.

Tabel 5. Uji Homogenitas Hasil Post-test Kelas Eksperimen dan Kelas Kontrol

Postest
Levene Statistic dfl df2 Sig.
.054 1 41 .818

The data obtained in table 5 can be analyzed and explained that there is a significant posttest value of
0.818 which means > 0.05. This shows that the experimental class and the control class have the same variance.
So it can be concluded that the experimental class using the Flip Multimedia book with the Inverted Class
Approach and the control class using the printed book have the same or homogeneous variants. After testing the
two classes, namely the normality test and homogeneity test, then an independent sample t test was carried out
with the help of the SPSS version 21 program as shown in table 6.

Tabel 6. Uji Hipotesis Hasil Post-test Kelas Eksperimen dan Kelas Kontrol Independent Samples Test

Levene's Test for Equality of Variances t-test for Equality ofMeans
F Sig t df Sig. (2- Mean Std. Error
. tailed Differen ce Differen
) ce
Poste Equal variances 05 81 3.50 41 .001 -10.864 3.103
st assumed 4 8 1
Equal variances not 3.49 39.72 .001 -10.864 3.113
assume d 0 6

Based on table 6 it can be analyzed and explained that the data on the t count is 3.501 while the t table
obtained by the researcher is 0.05 which is divided by 2 the result is 0.025. Furthermore, for degrees of freedom,
the result is (df) n - 2 = 41 or 41 - 2 = 39, which means the value becomes 43 (df 43) from 1,997. So it can be
concluded that the value of t count <t table (3.501 <1.997). This means that Ho is rejected so that Ha is accepted
or it can be said that learning to use the Flipped Multimedia book with the Flipped Classroom Approach is more
effective than learning to use printed books for class XI students of TKJ SMK 2 Negeri Payakumbuh on the
subject of Operating Systems.

The data collection showed significance in the experimental class where there was an increase in initial
ability and after being given treatment learning through the Multimedia Flip book with the Flipped Classroom
Approach and it can be analyzed that learning with the Flipped Multimedia Book Classroom Approach.
Multimedia flip book consists of a combination of text, animation, video, sound and so on so that it can provide
audio and visual stimuli that will improve memory and can make it easier for students to understand the material.
(Manurung & Panggabean, 2020; Mulyadi, Wahyuni, & Handayani, 2016). There is a match between the theory
and the facts on the ground that learning the Multimedia Flip book with the Flipped Classroom Approach makes
students more enthusiastic about learning because there is an increase after being given treatment. In addition,
data collection in the control class only showed a slight increase in initial abilities and after being given
treatment using printed books and hangouts provided by the teacher. After carrying out the results of the
influence of learning using the Multimedia Flip book with the Flipped Classroom approach, the researchers
provide and display the results of observations during the learning process. The results showed that the
experimental class that used learning using the Multimedia Flip book with the Flipped Classroom approach
could make students more active and active in learning because the learning was interesting because of the
supportive design so that students were active. The Flipped Classroom approach is able to increase student
activity in learning (Arrosagaray, Gonzalez-Peiteado, Pino-Juste, & Rodriguez-Lopez, 2019; Lukitasari,
Purnamasari, Utami, & Sukri, 2019). In addition, learning using Flip Multimedia books with the Flipped
Classroom approach makes students more independent in studying the material and doing the tasks displayed. So
don't be surprised if the final results obtained are much better than before being treated.

Learning learning using Multimedia Flip book with Flipped Classroom approach creates interaction
between students and teachers. The final score of these students varies according to their respective abilities
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because students do not have to cheat and look for answers through internet applications so that it is purely from
the abilities of each student without being covered up. Problem work is also carried out with the duration of time
that has been made by the teacher so that students must try as much as possible to make time efficient so as not
to miss and have limitations in answering. The results obtained later certainly make comparisons with others. In
essence, the ability of students in the experimental class using the Multimedia Flip book with the Flipped
Classroom approach is much higher than the control class using printed books. (Albiladi, 2019; Hayati et al.,
2015). Based on the results of previous research shows that multimedia can improve student learning outcomes
(Prasetya, Ade Yama Wahyu Nur & Akbar, 2018; Sina et al., 2019).

Learning with a flipped classroom approach, the process of delivering material such as face-to-face or
traditional methods is transferred from classroom learning and replaced with active learning and collaborative
assignments (Soni et al., 2018; Wulandari et al., 2020). In the reversed classroom, more time is devoted to
practical activities and not used to study theoretical material (Alfi, Sumarmi, & Amirudin, 2016; Hermawanto,
Kusairi, & Wartono, 2013). Learning materials in flipped classroom were first given by educators to be studied
by students outside the classroom independently, while learning was carried out for interactive activities between
students and educators that emphasized the development of high-level abilities of students. Flipped classroom is
applied with the condition that the provision of teaching materials is given to students before students receive
learning in class. Sophisticated online infrastructure and application technology make reverse classroom
implementations using media develop faster (Kurtz, Tsimerman, & Steiner, 2014; Siregar & Manurung, 2020).
In flipped classroom learning, the most important thing is not only material or video as media and others, but
how the learning design supports flipped classroom learning as a whole. Thus, educators have a major role in
integrating the content that students have learned outside the classroom with the learning that will be carried out
in the classroom as a whole.

Thus, although not all learning that uses the Multimedia Flip book with the Flipped Classroom approach
has advantages under current conditions, the influence of other obstacles can at least reduce the quality of
adequate supporting facilities. Basically, students may like learning to use Flip Multimedia books with the
Flipped Classroom approach because it makes it easier for them to connect and work with their classmates and
teachers online, and it may not cause students any difficulties. In addition, teachers may want to use Flip
Multimedia books with Flipped Classroom approach because of its simple function for teachers to create and
manage their classroom communities, finally, using Flip Multimedia books with Flipped Classroom approach
offers privacy for both. teachers and students

Conclusion

Learning using Multimedia Flip book with Flipped Classroom approach is more innovative and
interactive so that students are active and active in learning. In the learning process, students are more interested
in studying the Multimedia Flip book with the Flipped Classroom approach which encourages the learning
outcomes obtained. It can be concluded that the Flipped Multimedia book with the Flipped Classroom approach
can improve student learning outcomes.
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