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Abstract: This research is a quantitative research that 
aims to determine the effectiveness of physics learning 
by using a direct instruction model assisted by the 
Plickers application, knowing the students 
'understanding of the concept after being taught using 
a direct instruction model assisted by the Plickers 
application, and knowing the percentage of students' 
achievement for each understanding concept. The 
research subjects were students of class XI MIA 1 
Sayegan 1 State High School consisting of 32 students 
and were selected using a purposive method. Data 
collection techniques were carried out using multiple 
choice test instruments presented in the Plickers 
application. The results showed that learning using 
direct instruction learning models assisted by the 
Plickers application was effectively used in the physics 
learning process in terms of the achievement of the 
KKM. In addition, the average understanding of 
students' physics concepts is 80.00 with a total of 27 
people in the high category, 5 people in the medium 
category, and no students in the low category. 
Furthermore, the percentage of each concept 
understanding concept is in the high category and only 
one indicator is in the medium category with a 
percentage of 77%. 
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1. Introduction 
 

The problem that is often faced by high school 
students is that students do not understand physics 
learning because students are lazy to learn and when 
learning takes place the students are less active to ask 
about the learning material so that it affects the 
learning outcomes of the students especially on 
students' concept understanding [1]. The Physics is a 
subject that has an important role in supporting 
science and technology. This requires humans to 
continue to improve the latest science and innovation 
related to physics. Similarly, the demand for students 
to more easily understand material related to physics 
requires the teacher to be more innovative to develop 
learning that is more focused on mastering the 
concept of Physics [10]. Therefore, the task of the 
teacher is not only to teach in front of the class, but 
also to ensure that the learning process takes place 
well and the learning objectives can be achieved 
optimally. 

The increasing conceptual understanding of 
students in learning depends on how students think in 
processing information. For that students need a 
varied learning atmosphere, if students who have a 
lot of information will be able to solve the problems 
given by the teacher so that it can improve 
understanding of the concept, and also vice versa 
[11],[12]. In addition, the increasing conceptual 
understanding of students depends on how a teacher 
manage learning and what models are in accordance 
with the material being taught is very important. The 
role of a teacher in teaching and learning process of 
physics is not only to provide information to 
students, but also must apply the principles of 
technology or media oriented science, so that the 
students do not feel bored in learning process [8]. To 
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overcome the boredom of students, teachers must 
change their teaching patterns by using a variety of 
learning models that can create student activity. 

Based on the results of the observations 
conducted at Sayegan 1 State High School, it was 
found that the stages of learning carried out were 
only focused, making the students memorize the 
formula, without any further understanding of the 
concept, so that the ability to understand physics 
concepts became less honed. The learning process 
that is carried out is still teacher-centered so that it 
makes students less active. 

Another problem that was also found was the lack 
of utilization of technology that made the learning 
process monotonous. This in the end makes the focus 
of students easily distracted by things that are not 
related to physics learning. Furthermore, learning 
using online media is very rarely done in physics 
learning, so the learning process that is usually done 
becomes less interactive [2]. 

Through the direct instruction model, students can 
understand the concept without misconception, 
because the teacher will direct the teaching material 
that will be achieved by students [4]. According to 
Arends [20], the direct instruction model is one of the 
teaching approaches specifically designed to support 
students' learning processes related to declarative 
knowledge and procedural knowledge. In addition, 
this learning model is also appointed to help students 
learn basic skills and obtain information that can be 
taught step by step [19]. The direct instruction model 
requires careful planning and implementation on the 
part of the teacher. To be effective, direct learning 
requires each skill detail or content to be carefully 
defined and the demonstration and training schedule 
are carefully planned and carried out [9]. 

The age of education at this time is to have the 
21st century, where in the 21st century science and 
technology have developed rapidly. The development 
of science and technology requires people to prepare 
their resources to face challenges and be able to 
compete. [15] In the 21st century the role of sagat 
education is important in preparing future 
generations who have learning skills, are able to 
innovate, are able to use technology and information 
media, and can work and survive using the skills they 
have to live. Therefore, the education system is 
oriented through debriefing and developing 21st 
century students' skills. 

The quality education process must be supported 
by the learning media presented by the teacher to 
students. Quality learning media are media that can 
improve learning motivation, are practical and easy 
to use, stimulate and attract students' attention, and 
have the ability to respond,  the feedback includes 
encouraging students to practice learning correctly. 
Learning media can represent what the teacher is 

unable to say through words. Abstract material can 
be concretized by the presence of the learning media 
[5]. 

The use of teaching media in the teaching and 
learning process can generate new desires and 
interests, generate motivation and stimulation of 
learning activities and even bring psychological 
influences on students. The use of teaching media at 
the teaching orientation stage will greatly help the 
effectiveness of the learning process and the delivery 
ofthe content of the lesson at that time. In addition to 
generating student motivation and interest, teaching 
media can also help students improve understanding, 
present data attractively, facilitate interpretation of 
data and compress information [6]. With the help of 
media plickers in the classroom teaching and 
learning process can help teachers overcome 
boredom and correct directly the answers of the 
participants. This application can help students in 
answering questions in a short time [7] [3]. 

The use of the Plickers application as a media in 
assessing it in line with the research conducted by 
Radley, Dart, Battaglia, and Ford which obtained 
results that Plickers media-assisted learning had a 
positive effect on the activeness of students when the 
learning process took place [14]. 

Based on several explanations that have been 
described, it is necessary to innovate physics learning 
by using direct instruction learning models assisted 
by the Plickers application. The use of direct learning 
models that utilize this online-based application is 
expected to have a positive effect on students' 
achievement, especially on understanding the 
concept of physics. 

Furthermore, this study will see whether the 
model of the use of direct learning with the 
application of the Plickers application is effectively 
used in physics learning in terms of minimum 
completeness criteria (KKM). In addition, it will also 
be seen how to understand the concepts of students 
after applying the direct learning model assisted by 
the Plickers application, as well as how to calculate 
student participation in each indicator of 
understanding students' concepts. 

 
 

2. Material & Methodology 

This research is a type of pre-experimental 
research that aims to measure students' understanding 
of concepts after implementing learning by using the 
direct instruction model assisted by the Plickers 
application. The research design used was a One-shot 
case study [14]. 
 

 
Figure 1. design One-shot case study 

X: treatment in the form of learning by using the direct 
instruction model assisted by the Plickers application. 

X  O 
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O: Measurement of understanding of physics concepts 
after learning The research subjects were students of class 
XI MIA 2 of SMA Negeri 1 Sayegan in the 2017/2018 
school year consisting of 32 students. The subjects of this 
study were selected using purposive sampling method. 
Data collection was carried out on 30 April 2018 by 
implementing learning in class XI MIA 2 and evaluation at 
the end of learning by utilizing the Plickers application. 
  

The study began by designing subject specific 
pedagogic (SSP) that will be used in the learning 
process. The SSP that was developed was based on 
basic competencies related to the material of optical 
equipment, especially in the sub-material of cameras 
and microscopes. The development of this SSP is 
guided directly by expert lecturers so that it has gone 
through several stages of revision.  

The instrument used in this study is a multiple 
choice test instrument. Question items are presented 
using the Plickers application while still writing 
down the problem in the place provided. This 
problem solving was then analyzed using Excel 2013 
and SPSS ver 21.0. 

The analysis used in explaining the data obtained 
is descriptive analysis. This descriptive analysis is 
displayed in the form of averages, standard 
deviations, maximum scores, minimum scores and 
variances. In addition, the effectiveness of the 
analysis learning process by using one sample t-test 
by comparing the results obtained with the minimum 
completeness criteria (KKM) of 75. 

The maximum score obtained by students is 
obtained from three indicators, namely: (1) re-
mentioning the parts of an object being studied, (2) 
analyzing the events caused by a device against a 
particular object, and (3) determining the value of a 
component objects that are given treatment by a 
device using appropriate equations. The maximum 
score of pesetas students will be categorized based on 
assessment guidelines adapted from [9] in Table 1. 

 

Table 1. Concept understanding category 

 

score category 
85 - 100 Very good 
70 - 84 Good  
55 - 69 Enough 
40 - 54 Low 
0 - 39 Very Low 
0 - 39 Very Low 

 
Furthermore, the average percentage of each 

understanding concept will be categorized into four 
sections based on the guidelines adapted from [9] in 
Table 2. 
Table 2. Percentage Category Indicator for understanding 
concepts 
 

Persentase Criteria 
t > 75% High 
50% < t < 75% Medium 
25% < t < 50% Low 
t < 25% Very low 

 

 
3. Results and discussion 

 

The modeling class is a class that obtains physics 
learning material for microscopes of class X optical 
instruments. In the modeling class, the physics 
learning material of microscope optical instruments 
is carried out by using the direct instruction model 
and practice questions with the help of the 
application plickers. During learning, there is no 
other treatment, such as carrying out practicum or 
other field activities. Learning like this attracts 
students to be active when teaching teaching 
activities so that knowledge of concepts / principles 
or theories obtained by students or information is 
from the results of the discovery process carried out 
by students. 

The effectiveness of physics learning with direct 
instruction models based on the application of 
plickers in improving understanding of microscopic 
concepts of optical devices in students of class X 
SMA, is believed because media-assisted activities 
provide opportunities for students to develop 
thinking and reasoning skills both quantitatively and 
qualitatively. Experiments in this learning activity 
were designed to involve smartphone media students 
about optical microscope material. This experiment 
was designed to overcome student misconceptions. 
By doing this activity students who still have laziness 
will be bored with monotonous learning so that 
students experience misconceptions will experience 
cognitive conflict events, which encourages them to 
reconstruct their initial knowledge. Activities with 
the help of this kind of plickers application 
encourage students to develop and develop concepts, 
principles, and laws through first-hand experience. 

The effectiveness of the learning process using 
the direct instruction learning model assisted by the 
Plickers application in terms of the achievement of 
learning outcomes of students against minimum 
completeness criteria (KKM), which is equal to 75. 
This effectiveness analysis is done using SPSS ver 
21.0 with one-sample T-test technique with a 
significance level of α = 0.05. The testing hypothesis 
is as follows: 

 

H0: learning the direct instruction model assisted by 
the Plickers application is not effective from the 
achievement of learning outcomes. 
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H1: learning direct instruction model assisted by the 
Plickers application is effective at the 
achievement of learning outcomes. 

Understanding the concept of students is 
measured using a test instrument. Students complete 
the questions contained in the Plickers application by 
still writing down the solution on the answer sheet. 
The data analyzed in this report are measurement 
results data obtained in the implementation class. 

From the analysis, the results obtained a 
significance value of 0.019. Because the significance 
value obtained is smaller than the value α = 0.05, 
then H0 is rejected. This means that learning direct 
instruction models assisted by the Plickers 
application are effectively applied in the learning 
process. 

Before SSP was used, it was first validated by 
two expert lecturers using a validation sheet. Data 
from validation results are calculated using the Mc 
program. Exel 2013, with processed data as shown in 
Table 2. 

Table 2. SSP validation results 

No Learning 
materials 
validation 

Percentage 
 (%) 

Category 
 

1. Student 
Worksheet  

85.63 Very Valid 

2. Lesson plan 84.70 Very Valid 

3. Media 83.78 Very Valid 

4. Multiple 
choice test  
 

81.25 Very Valid 

 

From Table 2, it is known that all the 
instruments that were validated received a score of 
the feasibility score of the learning device obtained at 
a percentage range of 81% to 86%. In this range the 
device is in a very valid category. So it can be 
concluded that the devices that are made are very 
valid to use. 

After knowing the validation results, the 
reliability of multiple choice test questions was 
calculated using SPSS version 21.0. as for the results 
obtained are in the reliability table. 

 
Teble 3. Test reliability 

 

Cronbach's Alpha N of Items 

.762 8 

 
The r value of the table used is 0.349 based on 

the number of samples as much as 32 at a 

significance level of 5%. Based on the results 
obtained in Table 2., it can be seen that the calculated 
r value for both items is greater than the r table value, 
so it can be concluded that the instrument used is 
valid. In addition, the reliability value is seen in the 
Alpha Cronbach value and it appears that the alpha 
value obtained is greater than the r table value, so it 
can be concluded that the instrument used is reliable. 

Furthermore, descriptive analysis of the ability 
to understand the concept of participants using the 
SPSS version 21.0 program. The results of the 
analysis are shown in Table 4. 
 
Table 4. Descriptive analysis of concept understanding 
 

Statistics Statistical Score 
Sample 32 
Maximum   Score  100 
Minimum Score  63 
Ideal Score 100 
Average 80 
Standard 

deviation 
11.326 

 
Table 4 shows that of the ideal value of 100, the 

maximum value obtained by students is 100 and the 
lowest value is 63 with an average of 80. This value 
is obtained by adding up the score of each student for 
each indicator which is then multiplied by the weight 
of the question. The average value above the KKM 
value supports the results obtained at the level of 
effectiveness of this learning process. 

In addition, also are analyzed the level of 
understanding of the concept of students in 
completing the given test. Conceptual understanding 
of students in terms of three indicators, namely: (1) 
re-mention the parts of an object being studied, (2) 
analyze the events caused by a tool against a 
particular object, and (3) determine the value of an 
object component that is given a treatment by a 
device using the right equations. Achieving 
indicators of students' conceptual understanding can 
be seen in Figure 2 below. 

Figure  2. Graph achievement of concept 
understanding 

Based on the data in Figure 2., it appears that 
there are no indicators of understanding the concepts 
that fall into the low category. This means that there 
are no students who have low concept understanding. 
The existence of indicators that are in the medium 
category is because some students do not know the 
similarities used in the case of eye accommodation or 
not accommodating. 

The results of the study shown in Figure 2 are in 
line with the results of the study found by Wenno 
that the use of successful Direct Instruction learning 
models is applied to improve student learning 
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outcomes with the majority of students in the high 
category [16] 

In addition, the results obtained are also in line 
with the findings of Amrullah, Sari, and Putri [17], 
that learning that utilizes Plickers' media helps 
students to be in the good category in measuring 
concept understanding and learning independence. 
The use of this application can also help improve 
student learning outcomes in science subjects [18]. 

Furthermore, the percentage analysis of each 
indicator shows that one indicator is in the medium 
category, while the other three indicators are in the 
high category as shown in Table 5. 

 
Table 5. Percentage of each concept understanding 
indicator 
 

Concept Understanding 
Indicator 
 

Percentage 
 

category 

recite the parts of an 
object being studied 

86% High 

analyze events caused 
by a device against a 
particular object 

85% High 

determine the value of 
an object component 
that is given treatment 
by a tool by using the 
right equations. 

77% Madium 

 
Table 5 shows that only the ability to substitute 

the values known to the equation in the medium 
category. This is probably because some students do 
not know the similarities used for cases with similar 
solutions. In the microscope material, a similar 
resolution case is to determine the magnification of 
the microscope for the eye to accommodate and not 
accommodate. 

The results obtained are in line with the research 
conducted by Halim, Surjana, and Mursal that there 
are significant differences in problem solving 
abilities of students after being given treatment in the 
form of interactive learning compared to 
conventional learning methods [1]. 

In addition, the results of this study are also in 
line with the research conducted by Muhaimin, 
Susilawati, and Soeprianto which provides treatment 
in the form of interviews with students regarding the 
answers given after the test. From the study it was 
found that explicit training in understanding the 
concept of physics can help students to acquire the 
required skills [13]. 

 
 
 
 
 

4. Conclusion 
 

Based on the data processed and the discussion 
that has been described, it can be concluded that: 

 

1. Learning by using direct instruction learning 
models assisted by the effective Plickers 
application used in the physics learning process in 
terms of the achievement of the KKM. 

2. After learning physics by using the direct 
instruction model assisted by the Plickers 
application, the average understanding of 
students' physics concepts is 80.00 with 27 people 
in the high category, 5 people in the medium 
category, and no students who are low category. 

3. The percentage of each  understanding concept is 
in the high category. Only one indicator is in the 
medium category with a percentage of 77%. 

 

Suggestions that can be given include the 
educators should use a learning model that can make 
students become interested and actively participate in 
the learning process, so they can help them to 
improve their learning outcomes, one of which is a 
direct instruction model assisted by the Plickers 
application. 
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