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Abstract 
 

This study aims to (1) Analyze the application used for making animated test questions. 
(2) Analyzing the use of animated test questions based on education level. (3) Analyzing 
the use of animated format test questions based on physics learning materials. (4) 
Analyzing the use of animated test questions on students' understanding of physics 
concepts. This study uses a systematic review method using 16 national and international 
journal articles from 2010-2022. The results of this study showed that: (1) The application 
used to make test questions in animation format is very large, but Macromedia Flash is 
more often used. (2) Animation test questions are widely applied or used at the Senior 
High School level. (3) For material in physics learning, animated test questions are more 
often applied to the concept of light refraction. (4) Animation test questions can help 
students to improve their understanding of concepts. The study results show that the 
animated format test questions affect students' conceptual understanding. However, in 
reality, when carrying out the test, the format of the questions presented is still in the 
form of a paper, and a test is in the form of an arguments. Teachers do not know how 
the influence of the use of animated test questions on students' understanding of 
concepts, as well as what applications can be used in making animated test questions. 
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INTRODUCTION 
Learning is closely related to the interaction between the nature and behaviour of individuals 

who are complex with the surrounding environment [1]. The learning process is a system of unity 
of elements between one another, and both have a relationship; both interactions occur to achieve 
a result according to maximum expectations and based on what is intended [2]. Learning can be 
concluded as a conscious activity carried out by someone continuously, which can change the 
attitude or behaviour of that person towards a better one.  

During the learning process, the teacher does not just provide the material but must explain the 
concepts of the material. A concept is an idea or idea that has meaning. Someone is said to have a 
concept that someone who has a clear understanding and in accordance with the real meaning [3]. 
Conceptual knowledge is knowledge that is understanding, definition, characteristics, and 
components of an object. But in reality, in a learning process, not all students can get an 
understanding of a concept correctly. So many students have a different understanding of physics 
experts in general [4].  

Understanding the concept is an element that is very influential in physics [5]. Conceptual 
understanding is the competence in mastering the various materials studied, where students not only 
know but can tell or express the concept and deliver more easily obtained understanding and can 
implement it. By carrying out the teaching and learning process, teachers are expected to be able to 
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improve students' understanding of concepts. Understanding student concepts is important to 
measure, especially in physics learning. For this assessment, an evaluation process is usually carried 
out through organizing tests, which are also called assessments.  

Assessment is a medium that sequentially, assists the teacher when monitoring students [6]. In 
order to reveal students' mastery of concepts, assessment is not only about revealing the concepts 
that have been acquired but also about the stages of development of how a concept is achieved [7]. 
Assessment can provide an assessment of not only the results but also the learning process of 
students and their learning progress. In this 21st century, science and technology are developing very 
fast. The professional nature of teachers is not enough to teach competence to students but to 
manage information and the environment to provide facilities for learning activities, one of which is 
through enriching learning media sources so that they can help achieve the goals of 21st-century 
learning.  

The main goal of 21st-century learning is to develop students' learning competencies and 
support their development as independent and active learners [8]. 21st-century learning requires 
everything to be technology-based to balance the demands of the millennial era so that students gain 
habits with today's life skills. Teachers can utilize this to present evaluations using animated test 
questions. 

The animation itself is an image that occurs with movement that has been formed through 
several collections of images with a regular arrangement according to the flow of movement in each 
increase in the count of time [9]. Animation is also known as a series of images with sequential 
arrangement or recognized together as frames [10]. Objects in the image can be in the form of special 
effects or colour, writing, drawing, or photography. Using animated test questions can increase 
students' understanding of concepts. Animation has advantages, which can attract students' attention 
due to the presence of matching and harmonious movements. By using animation during 
assessment, it can help or make it easier to describe the meaning of the questions presented. 

In research by Dancy, M., and Beichner, R. in 2006 regarding the study of the use of items in 
the form of animation to evaluate the understanding of physics concepts [11]. This study is a test 
format to evaluate the understanding of the concept of force and motion in physics learning. For 
this purpose, the researcher has changed a number of questions about motion packaged in a static 
format on the FCI (Force Concept Inventory) with an animated format. The results of his study 
showed that with the items packaged in the form of animation, the results of the test of 
understanding the concept of motion can increase from before.  

There are indications that for a number of problems related to dynamic phenomena, such as 
the phenomenon of object motion, some test items can be very beneficial when packaged in 
animation format. Many have researched this issue, but none have been summarized in a review; it 
will be discussed and explored thoroughly by presenting the following objectives: (1) What are the 
applications used for making animated test questions? (2) At what level of education can animated 
questions be used? (3) In what material can animated test questions be used? (4) Does using animated 
test questions have an impact on students' understanding of physics concepts? 

RESEARCH METHODS 
The research was conducted using the Systematic review method, using a research instrument 

in the form of a summary of the information needed and written in tabular form. The importance 
of conducting a systematic review in order to find configurations in in-depth investigations also puts 
new research activities accordingly [12,13] and is a procedure used in the social sciences. Systematic 
review also has the aim of providing answers to questions that are more focused, relevant, and 
specific. This systematic review also looks for research results, reduces bias through reviews, 
synthesizes results, and identifies gaps through research [14]. This research is descriptive research 
classified as library research, which concludes several relevant research journals and theories that are 
already available. In this study, researchers can search for data through journal websites that are 
easily accessible through Google Scholar and ScienceDirect. In accordance with the title to be 
studied from the range of 2010-2022. The results of the research are synthesized or in the form of 
narrative techniques (Qualitative Techniques), which are qualitatively descriptive. From the search 
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results that were carried out, 16 articles were obtained using the keyword animation question format. 
Furthermore, all articles that meet the requirements or criteria are further analyzed using Prisma 
Flow in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Systematic Review Algorithm Using PRISMA Flow 

RESULTS AND DISCUSSION 
The results of the research that has been carried out include information on analyzing the use 

of animated format test questions at the educational level, analyzing the use of animated format test 
questions on physics learning materials, analyzing applications that are often used in making 
animated test questions and analyzing the use of animated format test questions on students' 
understanding of physics concepts. All articles collected have been analyzed and synthesized with 
the following results. 

 
1. Analysis of the application used for the creation of animated test questions 

 
Table 1. Group of Articles by Animation Creation Application 

Application Article Code Amount 
Percentage 

% 

Macromedia 

Flash 

A1[15], A2[16], A6[17], A8[18], A11[19], 

A13[20], A15[21], A16[22] 

8 72,8 

Animator Physlet A3[23] 1 9 

Hot Potatpes A9[24] 1 9 

Bloom Digital 

Assessment 

A10[25] 1 9 

Total 11 100 

 

Screened (N= 2,950) 

Screening 

a. Journal articles published within 13 years and above 

(2010-2022). 

b. For the type of journal articles (research articles) 

Number of searches on google scholar. Data based on keywords 

(keywords = animation question format) 

n= 3.320 

 

Inclusion Criteria 

1. Describe the problem of analyzing the use of animated test 

questions in understanding the concept of physics learning  

2. Articles used can only be on physics subjects, and the type of 

publication can be national or international. 

Journals that can be 

accessed in full 

N= 2.190 

The final number that can 
be analyzed according to 
the problem formulation   

N= 16 
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Based on the data in the table, the Macromedia Flash application is more often used to create 
animated format test questions with the number of articles, as many as 8 out of 11 journal articles 
that meet the criteria for the first objective. Macromedia Flash is a graphics program that is needed 
for motion or motion and is equipped with a scrip for programming (action scrip). This program 
allows the creation of animated interactive media games. The advantages of this application are that 
the features offered can be created separately at runtime, reducing the use of frames (complex 
animation with only one frame) [26]. From the journals that have been grouped above, it is found 
that Macromedia Flash users still exist now because of the easy and easy way to use it. 

 
2. Analysis of animation test question usage by education level 

 
Table 2. Article Groups by Education Level 

Education Level Article Code Amount 
Percentage 

% 

Senior High School A1[15], A3[23], A5[27], A6[17], A7[28], 

A12[29], A14[30], A15[21], A16[22] 

9 56,3 

University A2[16], A4[31], A10[25], A13[18] 4 25 

Junior High School A9[24], A11[19] 2 12,5 

Elementary School A8[18] 1 6,2 

Total 16 100 

 
 The article data in the table concludes that for the senior high school level, animation format 

questions are more needed for concept understanding. At the high school level, there are many 
physics problems related to motion that require graphics or animations to describe the motion. The 
number of articles obtained also evidences this; as many as 9 out of 16 journal articles meet the 
criteria for the second objective. 

 
3. Analysis of the use of animated format test questions based on physics learning materials 

 
Table 3. Group of Articles based on Physics Learning Materials 

Content Article Code Amount Percentage % 

Concept of Refraction of Light A1, A3, A5, A6, 

A11, A16 

6 42,8 

Circle Subject Matter A8, A9 2 14,3 

Rotational Kinematics and Dynamics A10, A15 2 14,3 

Bernoulli's Law A4 1 7,1 

Regular Straight Motion and Regularly Changing 

Straight Motion 

A2 1 7,1 

Circular Motion A12 1 7,1 

Mechanical Energy A3 1 7,1 

Total 14 100 

 
The third result of the research is an analysis of the use of animated format test questions 

based on physics learning materials. Based on this objective, it is obtained that for the Light Concept 
Material, using animated format test questions will have a greater effect on students' understanding 
of concepts.  

 
4. Analysis of the use of animated test questions on students' understanding of physics 

concepts  
 

Table 4. Article Group Use of Animated Format Test Questions on Concept 
Understanding 
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Content Article Code 

Animated images on the test can improve students' understanding of concepts 

compared to test questions whose images are presented statically (moving 

images). 

A1 

The animation format (images presented in motion) can help students solve 

concept-understanding test questions on GLB and GLBB materials. 

A2 

Test questions in the experimental class with animation format (moving images) 

on understanding the concept of light get a higher test score than the control 

class. 

A3 

Questions in the animation format can significantly improve the results of the 

light refraction concept understanding test compared to the use of items in the 

paper and pencil test format. 

A5 

The concept understanding of students who took the test using animated 

assessment is better than that of students who took the paper and pencil test. 

A6 

Students are greatly helped to understand the meaning of the questions when 

conducting tests using animated format test questions on the concept of light. 

A11 

The experimental class students' light concept understanding test scores were 

significantly better than the control class. Supported by hypothesis testing 

(Wilcoxon test) with the results of Zcount (4.45) greater than Ztabel (1.96). 

A16 

 
In the first objective, the analysis of applications that are often used when creating animated 

test questions found that Macromedia Flash applications are more often used. Because the 
Macromedia Flash application is easier for beginners to use, the Macromedia Flash application also 
has the advantage that the features presented can be made separately at runtime and can reduce the 
use of frames [32]. From the journals that have been grouped above, it is found that Macromedia 
Flash users still exist today because of the easy way to use it. The purpose of the second study was 
to analyze the use of animated test questions based on the level of education; it was found that the 
Senior High School education level needed more test questions presented in an animated format for 
concept understanding tests. Because the concepts and material described at the Senior High School 
level are more in-depth, there is a need for a mature understanding of the concepts so that concept 
errors do not occur. 

The third research objective is to analyze the use of animated format test questions based on 
physics learning materials obtained for light concept material. Using animated test questions will 
have a greater effect on students' understanding of concepts. The use of several items in the 
animation format on a large scale can improve the test results of understanding the concept of 
refraction of light [27]. This tendency occurs because using several items in the animation format 
can provide assertiveness to the purpose of the problem in question because it can provide 
visualization of the propagation of various rays both in the refraction stage of light or in the stage 
of forming shadows of objects. For the fourth objective, 7 out of 16 articles stated that using 
animated test questions would greatly help students understand the concept of the content and the 
purpose of the question. Because when the test is conducted, students are more likely to misread or 
misinterpret static questions with words and pictures than questions with information conveyed in 
animation. By using animation, students can be helped to understand the concept or purpose of the 
question [16]. We can apply the animated test question format to CBT and can increase student 
interest when taking tests or exams. 

CONCLUSIONS 
Based on the results of the review research that has been carried out systematically on the 

literature, it can be concluded that: (1) There are many applications used to create animated format 
test questions, but Macromedia Flash applications are more often used because they are easy to use 
for beginners and there are many free templates available; (2) Animated test questions are widely 
applied or used at the Senior High School level; this is because many materials require images of 
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motion that cannot be seen directly by the pseudo-eye, which requires animation to describe the 
motion; (3) For material in physics learning, the use of test questions in the format of animated 
questions is more often applied to the Concept of Light Refraction because this will be very helpful 
for understanding the concepts and intentions of the test questions; (4) By using animated test 
questions, students will be helped to understand the meaning of the question and then be able to 
improve their understanding of the concept. 
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