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Abstract
The purpose of  this study is to describe the feasibility of  the results of  the develop-
ment of  the Digital Electronics Practicum Guidance Module with Logisim Applica-
tions. Feasibility is seen from the results of  the validity, practicality, and effectiveness 
test of  the Digital Electronics Practicum Guidance Module with Logisim Appli-
cations. The research subjects were 50 Physics Education Students of  Lambung 
Mangkurat University who took the 2019/2020 Digital Electronics course. The data 
collection techniques are (1) validity using a validation sheet filled in by the valida-
tor; (2) the practicality of  using student response questionnaires with indicators of  
format, quality, clarity, and student interest; (3) effectiveness is seen from the results 
of  student final exams. The results showed that (1) the validity was categorized as 
good, with a mean score of  3.33; (2) the practicality is in good category, with the 
mean score of  student response is 4.04; (3) the effectiveness of  the high category, 
namely the mean score of  students is 79.47. Therefore, it can be concluded that the 
Digital Electronics Practicum Guidance Module with Logisim Applications is suit-
able for use in digital electronics practicum. 
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electronic learning, so that students understand 
and learn theory through practical simulations. 

(Luković et al., 2017). Combinational Analysis 
in Logisim makes it very easy to construct truth 
tables, which is an important step in the design of  
combinational logic systems (Busaidi & Ahmad, 
2019).

Logisim is an educational tool for design-
ing and simulating digital logic sequences (Kurni-
awan & Ichsan, 2017)cheap and reliable process 
which is conducted by it computer system self. 
To fulfill that process is required how a computer 
works from their design and how they operate. 
That course is conducted by Computer Architec-
ture and Organization (CAO.  Logisim is used 
to construct and evaluate basic logic gates (Lum 
Tan & Venema, 2019). The models generated by 
Logisim are diagrams drawn in the construction 
area or drawing area (Almeida, Lima, Carvalho, 
& Silva, 2018). Through this simulation it helps 
to make students aware that technology is getting 
more advanced, so that learning is also based on 
the use of  digital tools (Rolando, Carlos, Diana, 
& Mayra, 2009).

Logisim simulator is suitable to be used 
to support learning (Dewantara, Wati, Kusuma, 
Rusmawati, & Melisa, 2021; Dewantara, Wati, 
Misbah, Mahtari, & Haryandi, 2020; Federico & 
Farfán, 2019). Logisim is a software tool that pro-
vides easy-to-use graphics that enable students 
to efficiently design and simulate digital circuits 
(Luković et al., 2017).  The benefits of  practicum 
through simulation are shorter timeframes and 
also save resources through minimizing wrong 
connections that can lead to damage to integrat-
ed circuits (IC) (Al-Busaidi, 2014)Logisim is a 
delightful tool that can easily be used to reinforce 
a solid understanding of  the theoretical concepts 
related to a digital logic design course. Unlike Lo-
gicWorks, one of  the most attractive features of  
Logisim is its ability to include user built libraries. 
This can result in the development of  a library 
that models the complete set of  integrated cir-
cuits (ICs. Logisim facilitates in training students’ 
skills (Sendiawan, 2013).

Practical activities have an important role 
in delegating ways of  thinking and activities to 
obtain data through the discovery process (Mus-
lim, Syuhendri, & Saparini, 2017). The imple-
mentation of  digital electronics practicum using 
Logisim requires a practical guide that can be 
used by students. In order for the implementation 
of  practicum to be easier to understand and do, 
it is necessary to formulate a practicum module 
(Nurbaeti, Sunarsih, & Setiabudi, 2020). The 
practicum module can provide a visual picture, so 

INTRODUCTION

The era of  the industrial revolution 4.0 af-
fects all aspects of  life, including education (De-
wantara, Mahtari, Misbah, & Haryandi, 2019). 
Education must follow all the will of  technology 
for the effectiveness of  its implementation(Misbah, 
Pratama, Srihartini, & Dewantara, 2018; Prasety-
ono & Sigitta, 2019; Zainuddin, Irawati, M, Mis-
bah, & Dewantara, 2020). Facing the increasingly 
rapid development of  the era, learning must be 
designed in order to achieve the demands of  the 
era(Huda & Faiza, 2019). To access this informa-
tion technology, technology devices are needed, 
devices commonly used are smartphones and lap-
tops (Nasution, 2020). 

Technology is closely related to digital elec-
tronics. Digital electronics is one of  the compul-
sory courses in the Physics Education Study Pro-
gram at Lambung Mangkurat University. Digital 
electronics deals with various types of  digital 
circuits(Dewantara, Wati, & Misbah, 2020). Dig-
ital circuits are often referred to as logic circuits. 
Digital circuit is a unit of  logic elements that form 
a digital signal processing function. Digital sys-
tem is a unit of  several digital/logic circuits and 
logic elements/gates for the purpose of  transfer-
ring energy/energy. To complete the theoretical 
basis and design of  digital circuits, experiments 
must be taught about it. One of  them is by us-
ing simulations which require students to practice 
theory through simulations(Al-Busaidi, 2014)Lo-
gisim is a delightful tool that can easily be used to 
reinforce a solid understanding of  the theoretical 
concepts related to a digital logic design course. 
Unlike LogicWorks, one of  the most attractive 
features of  Logisim is its ability to include user 
built libraries. This can result in the development 
of  a library that models the complete set of  integ-
rated circuits (ICs. One of  the tools that can be 
used is Logisim.

Logisim is simple software that can be 
used to implement circuit with basic gates(Shine 
& Sathish, 2014). Logisim is a visual tool for de-
signing and simulating digital logic circuits espe-
cially for educational purposes (Burch, 2002; Van 
Tendeloo & Vangheluwe, 2013). Students can 
understand how to connect basic gates to make 
a circuit, both simple and complex with the help 
of  Logis (Shine & Sathish, 2014). According to 
the survey, the logic is simple to follow so that 
students are able to find experimental designs to 
reinforce the concept of  a series (Burch, 2002).

Innovative teaching methods based on 
the use of  educational software tools and edu-
cational hardware tools as a support system for 
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that students can do practicum properly (Dinatha 
& Kua, 2019).

Given the importance of  a practicum mod-
ule, researchers will develop a Digital Electronics 
Practicum Guidance Module with Logisim Ap-
plications. There has been no previous research 
that has developed this module. This module is 
expected to make it easier for students to carry 
out digital electronics practicum to understand 
digital electronics lecture material. The purpose 
of  this research is to describe the feasibility of  the 
results of  the development of  the Digital Elec-
tronics Practicum Guidance Module with Logi-
sim Applications.

METHOD

This research is a development research 
with a 4D model developed by Thiagarajan. De-
velopment research was carried out in the Physics 
Education Study Program, Lambung Mangkurat 
University, 2019/2020 Academic Year.

The following is a description of  each of  
the 4D stages

Define
The goal at this stage is to define and de-

fine the learning requirements starting with the 
objective analysis of  the material limitations in 
the practicum module. The purpose of  this practi-
cum module is as a reference for practicum with 
simulations without using laboratory equipment 
directly due to the Covid 19 pandemic. The mate-
rial limitations in the Digital Electronics Practi-
cum Guidance Module with Logisim Applica-
tions are about logic gates, combined circuits in 
IC, and Sequential Circuits.

Design
This stage aims to prepare a prototype 

of  the Digital Electronics Practicum Guidance 
Module with Logisim Applications. The compo-
nents of  the practicum guide module being devel-
oped are: (a) Title; (b) Purpose of  practicum; (c) 
tools and materials; (d) work procedures; (e) table 
of  observation results; (f) analysis; (g) conclusion.

Develop
This stage is carried out to produce a Digi-

tal Electronics Practicum Guidance Module with 
a revised Logisim Application based on input 
from experts. This step is the step where produc-
ing or creating or realizing the practicum module 
specifications that have been carried out in the 
previous stage, namely the design stage. In this 
step, the practicum module that has been devel-

oped by the researcher is then evaluated by ex-
perts related to the validity of  the practicum mod-
ule which consists of  two academic validators. 
The validity of  the Digital Electronics Practicum 
Guidance Module with Logisim Applications is 
measured using a validation sheet and then de-
termined based on validation by an expert which 
is declared valid or invalid. If  valid, it will be cat-
egorized again as very good, good, enough, poor, 
and very poor. The validation process is carried 
out by two validators.

The validity criteria of  the Digital Elec-
tronics Practicum Practicum Guidance Module 
with the Logisim Application show the com-
patibility between the composer theory and the 
Digital Electronics Practicum Guidance Module 
with the compiled Logisim Application, whether 
it is valid or not, if  it is invalid or not valid based 
on the theory and validator correction input, the 
Digital Electronics Practicum Guidance Module 
with the Logisim Application it needs to be re-
paired. Valid or not the validation results with the 
specified validity criteria. The data analysis tech-
nique results from the validity assessment of  the 
Digital Electronics Practicum Guidance Module 
with the developed Logisim Application are as 
follows:  
X ̅=  (∑_(i=1)^n▒xi )/n		
Where:
X ̅= average score tota;
n= lots of  questions
x

i
 = score on item i

The average validation value obtained is 
then matched with the validity assessment cri-
teria of  the Digital Electronics Practicum Guid-
ance Module with Logisim Applications in the 
Table 1.

Table 1. Module Validity Criteria

Interval Category

X > 3.4 Very Good

2.8 <X ≤3.4 Good

2.2 <X ≤2.8 Enough

1.6 <X ≤2.2 Poor

X ≤1.6 Very Poor
(Widoyoko, 2016)

Disseminate
The objectives of  this disseminate stage are 

as follows: (1) to find out the practicality of  using 
the Digital Electronics Practicum Guidance Mo-
dule with the Logisim Application that has been 
developed on a broader scale, namely in lectures; 
(2) testing the effectiveness of  using the Digital 
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Electronics Practicum Guidance Module with 
Logisim Applications in lecture activities.

Practicality is seen from the student res-
ponse questionnaire to the Digital Electronics 
Practicum Guidance Module with the developed 
Logisim Application. Student response indicators 
consist of  (1) format, (2) quality, (3) clarity, and 
(4) interest. The assessment data will be analy-
zed into a percentage of  the mean score and will 
be presented with the help of  tables and graphs. 
Student responses to the Digital Electronics Prac-
ticum Guidance Module with Logisim Applica-
tions are stated very well, good, good enough, not 
good and not good based on the following table.

Table 2. Criteria for Module Practicality

Interval Category

4.2 <X ≤5 Very Good

3.4 <X ≤4.2 Good

2.6 <X ≤3.4 Enough

1.8<X ≤2.6 Poor

1 <X ≤1.8 Not Good

The effectiveness is seen from the final 
score of  the practicum. The final score will be cat-
egorized as very good, good, good enough, not 
good and not good based on the following table.

Table 3. Kriteria Efektivitas Modul

Interval Category

80 <X ≤100 Very Good

60 <X ≤80 Good

40 <X ≤60 Enough

20<X ≤40 Poor

0 <X ≤20 Not Good

The practicum module will be declared 
fit for use if  it obtains the following minimum 
scores: (1) the minimum validity is categorized as 
good enough; (2) practicability is at least in good 
enough category; (3) the minimal effectiveness is 
categorized as good enough.

RESULT AND DISCUSSION

This Digital Electronics Practicum Guid-
ance Module with Logisim Applications is used 
as a reference for practicum with simulations 
without using laboratory equipment directly 
due to the Covid 19 pandemic. Logisim is very 
useful because of  the limited use of  laboratories 
(Luković et al., 2017).  The material limitations 

in volume 1 of  this module are about logic ga-
tes. The components of  the practicum guide mo-
dule being developed are: (a) Title; (b) Purpose 
of  practicum; (c) tools and materials; (d) work 
procedures; (e) table of  observation results; (f) 
analysis; (g) conclusion. Figure 1 is a display of  
the Digital Electronics Practicum Guide Module 
with the developed Logisim Application.

Figure 1. Display of  Digital Electronics Practi-
cum Guide Module with Logisim Applications

Validity
The Digital Electronics Practicum Gui-

dance Module with Logisim Applications was 
validated by two validators. The recapitulation of  
the results of  media validation by the validator 
can be seen in Table 4 below.

Table 4. Results of  the validation of  the practi-
cum module

Assessment Aspects Average Criteria

Format 3.17 Good

Language 3.5 Good

Contents 3.33 Good

Total 3.33 Good 

The results of  the validation are seen from 
the aspects of  format, language, and the contents 
of  the Digital Electronics Practicum Guidance 
Module with Logisim Applications. Based on the 
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table, it can be seen that the Digital Electronics 
Practicum Guidance Module with Logisim App-
lications is valid in a good category.

Practicality
Practical Guidance Module for Digital 

Electronics with Logisim Applications is seen 
for its practicality based on a student response 
questionnaire to the practicum module. Table 5-9 
shows the results of  the student response ques-
tionnaire analysis.

Table 5. Student Responses to the Format indica-
tor

Statement
Average 

score

Digital Electronics Practicum Guid-
ance Module with Logisim Applica-
tions in accordance with the purpose 
of  the lecture

4.2

The emphasis on cognitive and psy-
chomotor skills is clear

4.08

The use of  the Digital Electron-
ics Practicum Guide Module with 
Logisim Applications is easy to 
understand

4.1

Total 4.13 

Based on Table 5, student responses to 
the format of  the Digital Electronics Practicum 
Guidance Module with Logisim Applications 
have a mean of  4.13. Thus it can be stated that 
the student response to the format of  the Digi-
tal Electronics Practicum Guidance Module with 
Logisim Applications is in good category. This 
can also be seen from the distribution of  student 
response questionnaire data which shows that 
there are no students who disagree and disagree 
with the statements listed in table 5. 

Table 6. Student Responses on Quality indicators

Statement
Average 

score

The digital electronics practicum 
guide actually uses logistic applica-
tions

4.14

Presentation systematics, including 
font type, font size, language, pic-
tures / illustrations are appropriate

3.78

Total 3.96 

Based on Table 6, the student response to 
the quality of  the Digital Electronics Practicum 

Guidance Module with Logisim Applications 
has a mean of  3.96. Thus it can be stated that 
the student’s response to the quality of  the Digi-
tal Electronics Practicum Guidance Module with 
Logisim Applications is in good category. This 
can also be seen from the distribution of  data 
on the results of  student response questionnai-
res which show that there are no students who 
disagree and disagree with the statements listed 
in table 6. 

Table 7. Student Responses to the Clarity indica-
tor

Statement
Average 

score

The aim of  the Digital Electronics 
Practicum Guidance Module with 
Logisim Applications is easy to 
understand

4,1

The procedures in the Digital Elec-
tronics Practicum Guide Module 
with Logisim Applications are easy 
to understand

4.02

Total 4.04 

Based on Table 7, student responses to 
the clarity of  the Digital Electronics Practicum 
Guidance Module with Logisim Applications 
have a mean of  4.04. Thus it can be stated that 
the student’s response to the clarity of  the Digi-
tal Electronics Practicum Guidance Module with 
Logisim Applications is in good category. This 
can also be seen from the distribution of  data 
on the results of  student response questionnai-
res which show that there are no students who 
disagree and disagree with the statements listed 
in table 7.

Table 8. Student Responses on the Interest indi-
cator

Statement
Average 

score

Digital Electronics Practicum be-
comes easier when using the Digital 
Electronics Practicum Guidance 
Module with Logisim Applications

4.16

The digital electronics practicum 
becomes more interesting when us-
ing the digital electronics practicum 
guide module with logisim applica-
tions

4,1
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Digital Electronics Practicum be-
comes more fun when using Digital 
Electronics Practicum Guidance 
Module with Logisim Applications

4.12

The digital electronics practicum 
becomes more motivated when us-
ing the digital electronics practicum 
guide module with logisim applica-
tions

4.12

Digital electronics practicum with 
logistic applications can help me get 
to know technology better

4.14

Total 4.13

Based on Table 8, student responses to the 
interest of  the Digital Electronics Practicum Gui-
dance Module with Logisim Applications have a 
mean of  4.13. Thus it can be stated that the stu-
dent response to the interest of  the Digital Elec-
tronics Practicum Guidance Module with Logi-
sim Applications is in good category. This can 
also be seen from the distribution of  data on the 
results of  student response questionnaires which 
show that there are no students who disagree and 
disagree with the statements listed in table 8. 

Table  9. Student Responses to all indicators

Student Response Indicator Average Score

Format 4.13

Quality 3.96

Clarity 4.04

Interest 4.03

Average 4.04 (Good) 

The average result of  the overall student 
response questionnaire from all student respon-
se indicators shows the number 4.04. Thus, the 
overall student response to the Digital Electronics 
Practicum Guidance Module with the Logisim 
Application is categorized as good.

Effectiveness
Effectiveness can be seen from the total 

score obtained by students in the digital electro-
nics practicum using the Digital Electronics Prac-
ticum Guidance Module with Logisim Applica-
tions. The results of  the accumulated calculations 
can be seen in Table 10.

Based on table 10, all students had the lo-
west score of  students was 76.1 and the highest 
score of  students was 82.9. Figure 2 is a histo-
gram analysis of  the scores obtained by students.

Table 10. Descriptive Statistics of  Students’ Final 
Grade

N Valid 50

Missing 0

Mean 79.4740

Median 79.6000

Mode 79.60a

Std. Deviation 1.42812

Variance 2.040

Minimum 76.10

Maximum 82.90

Figure 2. Histogram Analysis of  Students’ Final 
Grades

The mean score of  students was 79.47 and 
the data were normally distributed. Based on tab-
le 3 this score is in the good category. Thus, the 
Digital Electronics Practicum Guidance Module 
with Logisim Applications is effectively used in 
the lecture process. This is in accordance with 
the results of  other studies showing that through 
comparisons with traditional teaching methods, 
Logisim has better results in helping students un-
derstand learning, reducing learning difficulties, 
stimulating student interest and increasing teach-
ing efficiency (Wu Ronghai, 2016).

The Digital Electronics Practicum Guidan-
ce Module with Logisim Applications is effecti-
vely used to help students complete the Digital 
Electronics Practicum and understand what they 
are getting. The results showed that there were 
significant differences in the increase in student 
understanding in the cognitive realm between stu-
dents who used logistic and students who used 
conventional media (Pramudita, 2014). Logisim 
is also able to increase cooperation and openness 
of  students during learning activities (Sendiawan, 
2013). 

One of  the advantages of  Logicim is that 
it has a GUI that allows you to create, view, and 
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modify digital logic and simulate your own cir-
cuits (Kurniawan & Ichsan, 2017). Logisim and 
all of  its features (library of  logic elements, simu-
lation, basic logging, intuitive interface, static 
checking of  correctness of  models with visual 
feedback) implement syntactic editing for a Do-
main-Specific Language  (DSL)(Van Tendeloo 
& Vangheluwe, 2013). Thus, students can cre-
ate complete circuits with Logisim and can run 
simulations with any input so as to provide an 
experience like when they were in the lab (Shine 
& Sathish, 2014).

CONCLUSION

The findings from the results of  this study 
are (1) the validity of  the category is good, with 
a mean score of  3.33; (2) the practicality is in 
good category, with the mean score of  student 
response is 4.04; (3) the effectiveness of  the high 
category, namely the mean score of  students is 
79.47. Therefore, it can be concluded that the 
Digital Electronics Practicum Guidance Module 
with Logisim Applications is feasible for use in 
digital electronics practicum. Thus it is suggested 
to carry out a Digital Electronics Practicum using 
a Digital Electronics Practicum Guidance Mod-
ule with Logisim Applications. Further research 
is needed to find out specific student skills after 
using the Digital Electronics Practicum Guid-
ance Module with Logisim Applications.

REFERENCES

Al-Busaidi, S. A. (2014). Complementing digital logic 
design with Logisim. TJER: Journal of  Engi-
neering Research, 11(1), 69–76. https://doi.
org/10.24200/tjer.vol11iss1pp69-76

Almeida, T. da S., Lima, P. H. de C., Carvalho, R. L. 
de, & Silva, W. G. da. (2018). Improvement 
in Logisim to Digital Systems Simulation in 
Higher Levels of  Abstraction and Synthesis. In-
ternational Journal OfApplied Information Systems, 
12(13), 1–7.

Burch, C. (2002). Logisim: A Graphical System for 
Logic Circuit Design and Simulation. ACM Jour-
nal on Educational Resources in Computing, 2(1), 
5–16. https://doi.org/10.1145/545197.545199

Busaidi, S. A. Al, & Ahmad, A. (2019). Free Open 
Source Software Logisim – A Perfect Tool for 
Teaching and Learning of  Digital Logic Circuit 
Design Course – Experience and Status. Free 
Open Source Software Conference, 62–68.

Dewantara, D., Mahtari, S., Misbah, M., & Haryandi, 
S. (2019). Student Responses in Biology Phys-
ics Courses Use Worksheets Based on Scientific 
Literacy. Prisma Sains : Jurnal Pengkajian Ilmu 
Dan Pembelajaran Matematika Dan IPA IKIP 

Mataram, 7(2), 192–197.
Dewantara, D., Wati, M., Kusuma, L. W., Rusmawa-

ti, I., & Melisa. (2021). Digital electronics 
practicum with “logisim” application with 
zoom-assisted. IOP Conference Series: Earth and 
Environmental Science, 1796(1). https://doi.
org/10.1088/1742-6596/1796/1/012019

Dewantara, D., Wati, M., & Misbah, M. (2020). Blend-
ed Learning to Improve Learning Outcomes in 
Digital Electronics Courses. In 1st South Borneo 
International Conference on Sport Science and Edu-
cation (SBICSSE 2019). Atlantis Press.

Dewantara, D., Wati, M., Misbah, M., Mahtari, S., 
& Haryandi, S. (2020). The Effectiveness of  
Game Based Learning on The Logic Gate Top-
ics. Journal of  Physics: Conference Series, 1491(1).

Dinatha, N. M., & Kua, M. Y. (2019). Pengemban-
gan Modul Praktikum Digital Berbasis Na-
ture of  Science (Nos) Untuk Meningkatkan 
Higher Order Thinking Skill (Hots). Journal 
of  Education Technology, 3(4), 293. https://doi.
org/10.23887/jet.v3i4.22500

Federico, C., & Farfán, H. (2019). Uso Del Simulador 
Logisim Como Apoyo Use Of  Logisim Simula-
tor As A Didactic Support In. Pistas Educativas, 
41(133), 55–69.

Huda, Y., & Faiza, D. (2019). Desain Sistem Pembe-
lajaran Jarak Jauh Berbasis Smart Classroom 
Menggunakan Layanan Live Video Webcast-
ing. Jurnal Teknologi Komunikasi Dan Pendidi-
kan, 12(1).

Kurniawan, W., & Ichsan, M. H. H. (2017). Teaching 
and learning support for computer architecture 
and organization courses design on computer 
engineering and computer science for under-
graduate: A review. International Conference 
on Electrical Engineering, Computer Science and 
Informatics (EECSI), 2017-Decem(September), 
19–21. https://doi.org/10.1109/EEC-
SI.2017.8239076

Luković, V., Krneta, R., Vulović, A., Damnjanović, 
Đ., Peulić, A., Dimopoulos, C., & Katzis, K. 
(2017). Comparison of  the effectiveness of  Lo-
gisim software tool and remote experiments 
based on Nexys 2 FPGA platform in learning 
digital circuits design. Experiment@ Internation-
al Conference.

Lum Tan, W., & Venema, S. (2019). Using Physical 
Logic Gates To Teach Digital Logic To Novice 
Computing Students. International Conference 
Educational Technologies, 11–18. https://doi.
org/10.33965/icedutech2019_201902l002

Misbah, Pratama, W. A., Hartini, S., & Dewantara, D. 
(2018). Pengembangan e-learing berbasis scho-
ology pada materi impuls dan momentum un-
tuk melatihkan literasi digital. Pancasakti Science 
Education Journal, 3(1), 109–114.

Muslim, M., Syuhendri, & Saparini. (2017). Pengem-
bangan Modul Praktikum Elektronika Berbasis 
Mahasiswa. Prosiding Seminar Nasional Pendidi-
kan IPA “Stem Untuk Pembelajaran Sains Abad 
21” Palembang, 179–186.



Dewi Dewantara, et al. / Unnes Science Education Journal 10 (3) (2021) 160-167

167

Nasution, A. K. P. (2020). Integrasi Media Sos-
ial Dalam Pembelajaran Generasi Z. Jurnal 
Teknologi Informasi Dan Pendidikan, 13(1).

Nurbaeti, R. U., Sunarsih, D., & Setiabudi, U. M. 
(2020). Pengembangan Modul Praktikum Ipa 
Berbasis Kurikulum 2013 Untuk Mahasiswa, 
3(1), 109–116.

Pramudita, R. (2014). Implementasi Media Pembelaja-
ran Perangkat Lunak Logisim Untuk Meningkat-
kan Pemahaman Siswa Pada Kompetensi Dasar 
Menjelaskan Operasi Logika. Universitas Pendi-
dikan Indonesia. Retrieved from http://reposi-
tory.upi.edu/11435/

Prasetyono, R. N., & Sigitta, R. C. (2019). Pengaruh 
Flipbook Gerbang Logika Dengan Menggu-
nakan Livewire Terhadap Kemampuan Ber-
pikir Logis Mahasiswa Teknik Informatika. 
Joined Journal, 2(2).

Ronghai, W. (2016). Application and Practice of  
Teaching of ” Computer Organization Prin-
ciple” with Logisim. Journal of  Dali University, 
1(12), 96.

Rolando, A., Carlos, P., Diana, S., & Mayra, U. (2009). 
Representación de los Circuitos Lógicos , me-
diante el Applet “ Logisim ”, y su influencia en 
la Educación . Revista de Informática Educativa y 

Medios Audiovisuales, 6(12), 18–21.
Sendiawan, D. (2013). Penggunaan Media Belajar Soft-

ware Logisim Dan Trainer Logic Control Untuk 
Meningkatkan Hasil Belajar Siswa Pada Standar 
Kompetensi Menerapakan Rangkaian Elektronika 
Digital. Universitas Pendidikan Indonesia. Re-
trieved from http://repository.upi.edu/3223/

Shine, V. J., & Sathish, P. K. (2014). Teaching Com-
puter Architecture Using Simulation Tools. In-
ternational Journal of  Computer Science and Infor-
mation Technologies, 5(2), 1411–1413.

Van Tendeloo, Y., & Vangheluwe, H. (2013). Logisim 
to DEVS translation. Proceedings - IEEE Inter-
national Symposium on Distributed Simulation 
and Real-Time Applications, 13–20. https://doi.
org/10.1109/DS-RT.2013.10

Widoyoko, E. P. (2016). Evaluasi Program Pembelajaran. 
Cirebon: Pustaka Pelajar.

Zainuddin, Z., Irawati, E., M, A. S., Misbah, M., & 
Dewantara, D. (2020). Developing of  natu-
ral science teaching materials character-based 
in science technology and society ( STS ) ap-
proach Developing. Journal of  Physics: Confer-
ence Series, 1422(012013), 1–7. https://doi.
org/10.1088/1742-6596/1422/1/012013

 


