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Abstract: The concept of physics material for some students is a difficult concept. In fact, 
students tend to like to work together and be critical in asking questions, but lacks in building 
ideas between each other for understanding the concepts of physics material. This affects 
learning outcomes, namely about 20% of students have not met the minimum completeness 
criteria for the overall Physics material. Based on the problems above, the purpose of this study 
is to determine the effect of network gamification media on student learning outcomes and to 
determine differences in students' thinking attitudes in learning after gamification-based media 
is applied in the network. Gamification is one that implements the game concept in a non-game 
context to create a fun learning process. Gamification has various designs, one of which is 
crossword and has a bulleted aspect. This study aims to determine the effect of gamification 
media in the network on student learning outcomes. The method used in this research is quasi-
experimental with Non-Randomized Posttest-Only Control Group Design with random 
sampling technique. Data was collected through test and non-test data. The results of the study 
were tested with the Ancova test showing a significance value of 0.325 > 0.05 which indicates the 
application of gamification media has no effect on learning outcomes. This can happen because 
the learning process is short and students explore independently without monitoring by the 
teacher and this is something that is still new for students. Based on the results of the 
questionnaire analysis proves that students become the ideal SK means more argumentative and 
critical. This shows that there is a difference after being given gamification media treatment on 
thinking attitudes in learning. 
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Introduction  
 

Regarding ICT, it is not awkward to talk about it 
in the learning process, because ICT is a human need in 
the current era which is also known as the era of 
globalization. Realizing environmental demands in the 
era of the industrial revolution 4.0 which requires 
humans to use virtual and sophisticated technology 
(Sutirman, 2018), educational innovation is needed in 
the form of ICT-based learning activities that are 
multimedia, mobile, and online learning (Darmawan, 
2012: iii). The online learning process in the form of e-

learning has been carried out in developed countries. 
The e-learning system is a form of technology 
implementation aimed at assisting the learning process, 
which is packaged in web-based digital form on an 
internet site. 

Indonesia is required to implement an online 
learning process in the era of the COVID-19 pandemic. 
Especially in the red zone areas, this is intended to 
prevent the spread of the COVID-19 pandemic virus. 
All education providers must be ready with the new 
learning system. Several online applications that are 
applied to every school in various cities in Indonesia 



Jurnal Penelitian Pendidikan IPA (JPPIPA) April 2022, Volume 8, Issue 2, 1005-1011 
 

1006 

are in the form of zoom and jitsi, but these applications 
are general so that it is difficult for the government to 
access data reports to find out the progress of the 
learning process. An online learning platform is 
needed, namely e-learning. 

Several schools in Banda Aceh already have their 
own online learning platforms. Schools that do not yet 
have an online learning platform can access a program 
belonging to the Directorate General of Higher 
Education called SPADA. Each e-learning platform has 
its own advantages and disadvantages and of course all 
aim to facilitate the needs of teachers, students and 
parents who take part in monitoring children's 
academic development. 

Utilization of e-learning in the learning process is a 
strategic step to explore potential, in order to construct 
students through the use of various online learning 
resources. The sources in question are video, audio, 
website, text, visual, multimedia which are stored 
digitally so that they can be accessed anytime and 
anywhere. Along with the need for e-learning-based 
learning, innovators continue to strive to update 
features on the e-learning platform as an online 
learning resource, so that learning is fun and not 
monotonous even though it is done online, which 
means without direct supervision from the teacher. One 
of these features is games. Yaumi (2018: 72) argues that 
games are one of the learning strategies to create a 
dynamic learning atmosphere, attract attention, and 
encourage fun learning enthusiasm. However, the 
available games must be integrated for the 
development of students' attitudes and skills towards 
learning objectives. 

One of the features of e-learning games is 
gamification. Romdhoni & Wibowo (2014) say that 
gamification is a process of using game design 
techniques and game mechanisms in non-game 
contexts, to bind users in achieving a goal, namely 
learning objectives with the teacher acting as a 
facilitator. Gamifacation itself is a question game 
feature with varied designs that has a bulleted aspect 
for students who can solve challenging questions. With 
points, students compete to get the highest points by 
answering all the questions in the game correctly. This 
requires students to learn because the questions in the 
game are in the form of subject matter. The teacher's 
task as a facilitator in applying gamification is to 
prepare a collection of questions according to the 
subject matter, to be done by students through the e-
learning game feature, namely gamification. 

Crossword is one of the gamification features that 
is applied in the e-learning-based learning process for 
practice questions. Crosswords themselves are not 
uncommon to find in newspapers, magazines, and 
various other media. Crossword is one of the popular 
features that becomes an alternative to facilitate 

teachers in motivating students involving theoretical 
concepts (Khedif et al., 2014). Patrick et al. (2018) said 
that crossword provides vocabulary expansion, 
stimulates thinking capacity, increases self-confidence, 
and accelerates learning capacity, and especially 
reduces the undue burden of passive memorization. In 
addition, the application of crosswords in the learning 
process can help students improve memory, indication, 
and fun learning content so that it can affect learning 
outcomes. Pradana et al, (2018) said that increasing 
efficiency, effectiveness, motivation and student 
involvement in e-learning can be achieved by utilizing 
the gamification feature. 

One of the unique features of gamification is in the 
form of a crossword, which displays a different display, 
giving the impression that each display has a different 
command, so that this allows students to work 
independently and actively. It can be assumed that if 
students are actively involved in a fun learning process, 
it can stimulate learning outcomes in the form of 
students' cognitive abilities. The cognitive domain gets 
the most attention from teachers, because learning 
outcomes in this domain measure the presence or 
absence of student progress in mastering lesson 
materials or materials. 

The learning process reaches its peak in student 
learning outcomes by performing (Silalahi, 2018). The 
performance in question as expressed by Maisaroh & 
Rostrieningsih (2012) that learning outcomes appear in 
an achievement given by students based on the 
responses given by students to the stimulus (stimulus) 
given by the teacher in the form of answers in the form 
of oral, written, test or implementation of tasks. Duty. 

Practice questions are often considered only to test 
the extent of understanding the material. In fact, 
practice questions can increase the retention rate (how 
much material is remembered) in the long run. 
Setiyawan (2013) says that asking students to repeat 
reading only has a temporary effect on memory, there 
is another way so that reading can be maintained for a 
long time in long-term memory, so that it can improve 
student learning outcomes is the frequency of giving 
tests. This has been practically practiced by Jews to 
educate their offspring, starting in the womb as stated 
by Kasana & Sari (2017) to stimulate IQ growth during 
the prenatal period. The method used by the Jews is 
quite unique, namely that mothers are advised to read 
more math books and study them. In addition to 
studying it, the pregnant woman also does the 
questions in it, so that the fetal brain will be honed 
well. 

A material that is only reread means the process of 
receiving information is called passive learning. 
However, when doing practice questions, which means 
the process will stimulate memory more during the 
learning process, it is called active learning. It will be 
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more efficient if you combine passive learning with 
active learning. In addition, when working on practice 
questions, there will be a memory that is recalled in the 
brain. Every time you take in information, new 
connections are established between synapses in the 
brain, strengthening connections and consolidating 
memories. When a connection between synapses in the 
brain is strong, then the memory will be more attached 
to the brain and easier to recall in the future. 

Physics is the study of matter in scope and time, 
with the aim of obtaining unique physical products. 
The products of physics consist of theories, laws, 
formulas and concepts. The law of thermodynamics is 
part of the scope of physics material that is considered 
difficult for students to learn. Studying only one law 
and concept in a physical material is already 
considered confusing, while the discussion on the topic 
of the law of thermodynamics includes various related 
laws and concepts. This can cause incompleteness in 
working on questions as a form of final evaluation of a 
material so that it affects learning outcomes. 

Based on an interview with one of the physics 
teachers at the Unsyiah Laboratory High School, the 
concept of physics material for some students is a 
difficult concept. In fact, students tend to like to work 
together and be critical in asking questions, but they are 
lacking in building ideas between each other for 
understanding the concepts of physics material. This 
affects learning outcomes, namely about 20% of 
students have not met the minimum completeness 
criteria for the overall Physics material. The minimum 
completeness criteria determined by the school is 75. 
For some people think that the figure of 20% is normal 
and not a problem, but not for the Unsyiah Laboratory 
High School level school whose brief history can be 
seen on the official website 
http://labschoolunsyiah.sch .id/history-short/. 

This is confirmed by the distribution of 
questionnaires that have been carried out at the 
Unsyiah Laboratory High School, which proves that 
students have not met the ideal criteria, either as 
connected knowers (CK) or separate knowers (SK). A 
CK tends to find a more enjoyable way of learning, and 
is always more cooperative, fun and has a greater 
desire to build on other people's ideas. Meanwhile, a 
SK tends to be more critical and argumentative in 
learning. 

The results of interviews with students at the 
Unsyiah Laboratory High School also obtained 
information that practice questions were one of the 
scourges for students to find out whether or not their 
understanding of the material they had learned was 
increasing. It takes a special strategy in working on the 
practice questions. So far, the practice questions that are 
often done are in the form of stuffing, multiple choice 
and essays. Crossword is one of the gamification 

features that is applied in the e-learning-based learning 
process for practice questions. Crosswords themselves 
are often found in newspapers, magazines, and various 
other media. 

Physics is a part of science that is oriented towards 
applicative abilities, developing thinking skills, 
learning abilities and curiosity. Teachers are required to 
prepare future generations who are ready and adaptive 
to respond to all demands, assist students in the 
thought process, formulate questions, and find 
answers. One of the strategies used is by utilizing 
learning media according to needs. Learning media 
provide stimulus for students to think skills, motivate 
and interest in learning. 

 The results of observations at the Unsyiah 
Laboratory High School that the e-learning learning 
process uses the https://spada.aceh.web.id/ platform. 
The e-learning platform is under the auspices of one of 
the Unsyiah research lecturers. The platform is 
equipped with gamification features which are the 
basis for research. The material that will be studied in 
this research is the law of thermodynamics. The 
material is studied in even semesters where the 
effectiveness of the learning process is reduced 
compared to odd semesters. Based on the existing 
problems, this research was initiated with the title The 
Effect of Gamification Media in Networks on Learning 
Outcomes and Thinking Attitudes in Learning. 
 
Method  

 
This research is a type of quantitative research 

because it presents numbers. The method used is a 
quasi-experimental design method using two classes, 
namely the experimental class and the control class. 
The design used in this study is Non-Randomized 
Posttest-Only Control Group Design (Sugiono, 2017). 
The research design is described in Table 1. 
 
Table 1. Posttest-Only Control Group Design 
Groups Treatment Posttest 
Experiment  X O 

Control  C O 

                                                      (Sugiyono, 2018) 
Description: 
X     = Treatment with a lot of media gamification 
C     = Treatment with a little of media gamification 
O     = Giving Posttest 
 

The population in this study were all students of 
class XI Science at SMA Laboratorium Unsyiah in the 
even semester of the 2020/2021 academic year totaling 
114 students consisting of 4 classes, namely class XI IPA 
1, class XI IPA 2, class XI IPA 3 and class XI IPA 4. 
While the sample selection technique in this study was 
carried out by random sampling, referring to the 
physics exam scores for the odd semester for the 
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2020/2021 academic year which have homogeneous 
abilities. Based on this, 2 classes were chosen as the 
research samples. Research instruments using a written 
test. Data analysis technique using Microsoft excel. 
Hypothesis testing using normality test, homogeneity 
test, and hypothesis testing using t test. 
 
Result and Discussion 
 
Normality Test of Learning Outcomes 

The post-test normality test of the experimental 
class and control class students learning outcomes on 
the material of the Law of Thermodynamics, can be 
seen in Table 2. 

 
Tabel 2. Posttest Normality Test Student Learning 
Outcomes (One Kolmogorov-Smirnov) 
Sumber 
Data 

Classes Mean Df Sig. Normalitas 

Postest   Experiment 91.00 30 0.135 Sig. > 0.05 
“Normal” 

 
control  

85.67 
 

30 
 

Based on Table 1 shows the results of the 
normality test using the One Sample Kolmogorov 
Smirnov Test, the posttest of student learning outcomes 
on the Law of Thermodynamics material in the 
experimental class and the control class, obtained p 
(0.135) > (0.05) (normal). This means that the research 
sample data is normally distributed. 

The results of the normal P-Plot graph analysis 
obtained have shown a normal graphic pattern, 
namely the distribution of points that are not far from 
the diagonal line, presented in Figure 1. 

 

 
Figure 1. P-P Normality Testing Plot of Regression 

Standardized Residual (Posttest Student Learning Outcomes) 
 

The results of the histogram normality analysis 
obtained have shown that there is a normal histogram 
pattern, namely the histogram shape follows the 
normal line starting from -2 to +2, presented in Figure 
2. 

 

 
Figure 2. Histogram Normality Test (Posttest Student 

Learning Outcomes) 
 
ANCOVA test 

Assumptions of normality have been met, then to 
check the presence or absence of a significant effect, 
using analysis of covariance (ANCOVA). The 
calculation of the ANCOVA test was carried out with 
the help of the SPSS program. The data tested are 
report cards and learning outcomes after being given 
the application of gamification media in the learning 
process on the material of the Law of Thermodynamics. 
The results of the analysis can be seen in Table 2. 
 
Table 3. Results of Covariance Analysis (ANCOVA) 

Variabel Classes N Sig. (α = 0.005) 
Learning 
Outcome 

Experiment 60 0.325 
Control 60 

 
Table 2 shows that the value of sig. sig value. > 

0.05 (0.325 > 0.05) indicates that the treatment of 
gamification media has no effect on learning outcomes. 

 
Analysis of Thinking Attitudes in Student Learning 

Questionnaire of thinking attitude in learning used 
by ATTLS, was given after carrying out physics 
learning by applying gamification media. The 
questionnaire consists of 2 indicators, namely CK and 
SK. Each indicator has 10 questions. The sum of all the 
statements of the thinking attitude questionnaire in 
students' learning consists of 20 statements that must 
be responded to by students who have carried out 
physics learning. 
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Attitude of Thinking in Learning Experiment Class 
The display of the results of the questionnaire for 

the experimental class obtained is described in Table 4 
and Table 5 as follows. 

 
Table 4. Experimental Class CK Analysis 
Indicator Before Category 

ATTLS 
After Category 

ATTLS 
Responsible 70 Low 135 Very High 
Flexible 90 Low 142 Very High 
Responsive 60 Very Low 133 Very High 
Tolerant 62 Low 125 Very High 
 
Table 5. Analysis of SK Experiment Class 
Indicator Before Category 

ATTLS 
After Category 

ATTLS 
Antusias 75 Low 141 Very High 
Kritis 60 Low 140 Very High 
Analitis 60 Very Low 143 Very High 
 

Based on Table 4 and Table 5, it can be seen that in 
general there is an influence of thinking attitude in 
students' learning before and after learning, both in 
terms of CK and SK indicators. Before being given 
treatment, the average CK score obtained was 71 and 
the average SK score was 63. This proves that before 
being given treatment, students become ideal CK, 
meaning it is easier to interact and work together. The 
average CK value obtained was 134 and the average SK 
value was 141 after being given treatment. This proves 
that after being treated as an ideal SK student, it means 
that they are more argumentative and critical. 
 
Attitude of Thinking in Learning Control Class 

The display of the results of the questionnaire for 
the control class obtained is described in Table 6 and 
Table 7 as follows. 

 
Table 6. Analysis of CK Control Class 

Indicator Before Category 
ATTLS After Category 

ATTLS 
Responsible 65 Low 132 Very High 
Flexible 63 Low 131 Very High 
Responsive 59 Very Low 129 Very High 
Tolerant 62 Low 128 Very High 
 
Tabel 7. Control Class SK Analysis 

Indicator Before Category 
Motivation After Category 

Motivation 
Antusias 65 Low 134 Very High 
Kritis 65 Low 133 Very High 
Analitis 60 Very Low 135 Very High 
 

Based on Table 6 and Table 7, it can be seen that in 
general there is an influence of thinking attitude in 
students' learning before and after learning, both in 
terms of CK and SK indicators. Before being given 
treatment, the average score for CK was 62 and the 

average score for SK was 63. This proves that before 
being treated, students become the ideal SK, meaning 
they are more argumentative and critical. The average 
CK value obtained was 134 and the average SK value 
was 141 after being given treatment. This proves that 
after being given treatment, they are still ideal SK 
students, meaning they are more argumentative and 
critical. 
 
Hypothesis testing 

The previous discussion aims to prove the initial 
hypothesis "there is an influence of gamification media 
in the network on student learning outcomes", in the 
Physics Subject matter of the Law of Thermodynamics 
class XI at SMA Laboratorium Unsyiah. Based on the 
results of the analysis indicate that the value is less 
significant on student learning outcomes with a 
confidence level of 0.050 or 95% (sig. <0.05 = 0.325 
<0.05), then H0 is accepted, which means that the 
application of gamification media has no effect on the 
results. study. 

According to Pradana, et al (2018) this can happen 
because the learning process is short and students 
explore independently without monitoring by the 
teacher and this is something that is still new for 
students. Students are accustomed to learning 
conventionally accompanied by a teacher (instructor) in 
carrying out all learning activities in the classroom, so 
that the conventional application of gamification media 
provides increased results on learning outcomes 
(Wardana, 2019). 

Proof of the last hypothesis "there is a difference in 
students' thinking attitudes in learning after being 
treated with gamification media in the network", in the 
Physics Subject matter of the Law of Thermodynamics 
class XI at SMA Laboratorium Unsyiah. There are 2 
indicators of thinking attitude questionnaire in 
learning, namely connected knower (CK) and separate 
knower (SK). Based on the average value obtained, 
there was an increase in both CK and SK after being 
given gamification media treatment. Based on the 
results of the analysis proves that students become the 
ideal SK means more argumentative and critical. This 
shows that there is a difference after being given 
gamification media treatment on thinking attitudes in 
learning. 
 
Conclusion  
 

Based on the results of research that has been 
carried out through the application of gamification 
media in the network to determine learning outcomes 
and students' thinking and learning attitudes at SMA 
Laboratorium Unsyiah, it can be concluded that, there 
is no significant effect after being given the application 
of gamification media on student learning outcomes, in 
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subjects Physics material Law of Thermodynamics, 
with a confidence level of 0.050 or 95% then H0 is 
accepted. There is a significant difference in students' 
thinking and learning attitudes, after being given the 
application of gamification media in the Physics Subject 
matter of the Law of Thermodynamics, with a 
confidence level of 0.050 or 95%, Ha is accepted. 
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