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Background: Comparison is a complex mathematical concept that often 

leads to misconceptions among students. This study is focused on 

evaluating the understanding of comparative material among PGSD 

students at Sanata Dharma University, Yogyakarta. 

Aim: The main objective of this study is to assess the level of 

understanding of comparative material concepts, including mathematical 

comparison, comparative mathematical understanding, the ratio of turning 

around, and mathematical understanding of scale, among the students. 

Method: A survey method was employed for this research. The study 

involved 46 PGSD students at Sanata Dharma University who participated 

through Quizizz and Google Drive. The instrument consisted of 10 

conceptual questions and 5 discussion questions, followed by 

reinforcement material to enhance understanding. Participants were 

instructed to complete questions via https://join.quizizz.com, and the 

completed steps were submitted through Google Drive. 

Result: The analysis revealed that 1) the mathematical understanding of 

the concept of comparison was at 83%; 2) comparative mathematical 

understanding stood at 68.67%; 3) the mathematical understanding of the 

ratio of turning around was 73.2%; and 4) the mathematical understanding 

of scale was at 83%. 

Conclusion: The study indicates that the understanding of mathematical 

concepts related to comparative material among PGSD students at Sanata 

Dharma University is in the high category. These findings could serve as 

a foundation for further instructional design aimed at bolstering 

comparative concept understanding. 

  
 

 

INTRODUCTION 

Understanding mathematical concepts is one of the cognitive aspects of learning mathematics 

that must be possessed by students. The significance of such comprehension is highlighted in 

several academic studies (Albert et al., 2010; Gikas, 2018; Hidayat, 2020). This aligns with 

insights from Yana et al. (2020), along with other scholarly works (Astiti et al., 2022; Do et al., 

2021; Maslihah et al., 2021; Nguyen et al., 2020; Trung et al., 2019), underscoring that profound 

concept understanding streamlines the students' ability to tackle mathematical challenges in 

academic settings. A prevalent issue observed is the diminished concentration among students, 

leading to a deficiency in conceptual grasp (Sudarman & Vahlia, 2016). Hence, an analysis of 

concept comprehension, especially in comparative mathematics, is imperative to identify and 

address students' conceptual misunderstandings. 
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These misconceptions, common among learners, are also explored in the research by 

Jankvist & Niss (2018). Smith's perspective on misconceptions describes them as robust yet 

incomplete notions held by students, often conflicting with established scientific views (Qian 

& Lehman, 2017). Feldman (2018) further elucidates that these misconceptions stem from 

procedural missteps during learning processes. Misconceptions, as detailed in various studies 

(Iryani et al., 2018; H. M. Sari & Afriansyah, 2020; Utami, 2019; Yana et al., 2020), represent 

deviations from accurate concepts, potentially arising during or as an aftermath of recent 

educational experiences. Mastery of Mathematical Concepts is paramount for students to fully 

engage with and understand the subject matter, including complex topics like comparative 

analysis. 

In assessing the dimensions of various entities within a dataset, comparisons often 

emerge, particularly when these entities are quantified using identical numerical units. This 

process facilitates the juxtaposition of two or more similar quantities' values (Sari, 2020). 

Notably, grasping the nuances of comparison can pose a significant challenge for learners. 

Echoing this sentiment, Ardiansyah (2022) study highlighted the intricate nature of this 

concept, underscoring its complexity for students. Moreover, investigations by Lanya (2017) 

and Angraerni (2021) revealed similar findings, with participants expressing difficulties in 

comprehending comparative concepts. Such challenges in understanding comparison often lead 

to misconceptions among students, particularly in mathematical contexts. Misinterpretations in 

comparative analysis can adversely affect problem-solving accuracy. Mahtuum et al. (2020) 

noted that deficiencies in mathematical comprehension directly impact the correctness of 

responses to related questions. Addressing these misconceptions is crucial, and one effective 

strategy involves the implementation of engaging educational methods. 

Engaging educational methods can positively impact students' enthusiasm for learning. 

Azzahra (2022) noted that utilizing captivating instructional media can bolster this interest. 

Incorporating quiz-based media is one such approach. Quizizz, as an example, has been 

effectively implemented in both learning processes and in resolving educational challenges. 

The appeal of educational experiences is closely tied to learners' interests. Angelina (2022) 

pointed out that Quizizz, functioning as an interactive quiz game, plays a key role in enhancing 

the appeal of educational activities. Additionally, Putra (2023) highlighted the remarkable 

efficiency of Quizizz in stimulating a greater interest in mathematics among students. 

Recent studies, including one by Lea et al. (2022) in primary schools, revealed diverse 

student comprehension of comparative materials. Watratan et al. (2021) exploration into 

Islamic values-infused e-modules for comparative studies suggested their practicality and 

effectiveness in educational settings. Additionally, Mahtuum et al. (2020) focused on middle 

school students' grasp of comparative values, finding an enhanced understanding in 

comparative value materials compared to turning value comparisons. These investigations 

highlight the frequent exploration of comparative materials at primary and secondary 

educational stages. Observations at the student level indicate persistent challenges in grasping 

mathematical comparative concepts, prompting further research. Innovative teaching methods, 

including the incorporation of the Quizizz application, are being employed to enhance 

engagement and understanding. Considering these findings, my research at Sanata Dharma 

University, Yogyakarta, aims to delve deeper into students' comprehension of comparative 

concepts. Unlike previous studies which predominantly focused on younger students and the 
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effectiveness of specific educational tools, this study seeks to explore the conceptual 

understanding of university-level students, providing a new perspective in the field. This study 

is designed to shed light on effective processes and methodologies to bolster Sanata Dharma 

University students' understanding of these concepts. 

METHODS 

This study uses a survey research design. The research method used is descriptive quantitative, 

namely seeking information about existing symptoms, to obtain an overview of the subject's 

status under certain conditions. This research was conducted on 46 second-semester students 

of Elementary School Education at Sanata Dharma University, Yogyakarta. 

The instrument in this study was a worksheet of 5 questions as material for student 

discussion and 10 conceptual questions focused on understanding concepts related to the 

concept of comparison, comparison of values, comparison of reverse values, and scale. The 

grid questions are as follows. 

Table 1. Materials of Comparison 

No. Material Question Number 

1 Definition of Comparison 6 

2 Comparison Worth  5,7, and 8 

3 Reverse Value Comparison  1,2,3,9, and 10 

4 Scale  4 
 

The level of understanding of the concepts presented is the percentage of understanding of 

mathematical concepts based on categories (Sari et al., 2017) as follows. 

Table 2. Levels of Understanding of Mathematical Concepts 

No Uraian Kategori 

1 0 ≤ × ≤ 30% Rendah 

2 30 < × ≤ 60 % Sedang 

3 60 < × ≤ 100 % Tinggi 
  

The instrument was assessed and validated two mathematics Lectures PGSD Sanata 

Darma lecturer in mathematics before being tested limited to 10 students and data collection 

was carried out in. Assesed and valitaed instruments in April, 10-20 2022. Data collection is 

done through the platform Quizizz and google drive. Research subjects work on questions 

through the page https://join.quizizz.com and the completion steps are sent via google drive as 

in the following chart. 

 
Figure 1. Reserach Steps 

 

Data collection is done from Quizizz. Quizizz is used by students working on questions and 

answering questions by writing answers.  Furthermore, Google Drive is used to collect ways of 

1. observation 2. Instrumen 3. Trial

4. Data Collection5. Analysis

https://join.quizizz.com/
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solving problems so that they can be analyzed in depth. After the student has worked on the 

questions through Quizizz, the results of the student's work are immediately presented and can 

be downloaded in the format spreadsheet Excel and solution at Google Drive in the shape of 

PDF. Then the results obtained were analyzed descriptive.  

 

RESULTS AND DISCUSSION 

Results 

The results of the research conducted on the results of the discussion of 46 PGSD students at 

Sanata Dharma University Yogyakarta stated that there were still misconceptions in the 

comparison material related to distinguishing between worth comparisons and reversed values 

as follows.  

Tabel 3. Discussion Results 

Translate: Cooking oil provided by the Tempe Chips entrepreneur for frying 200 Kg and used for 30 days. 

If today's tempeh will be reduced by 20 kg from usual, then stock of cooking oil enough to fry Tempe for . . .  

Code  Learning Outcomes  Information 

Student 1   

 
 

On the results of student 1 

work, they have not been able 

to write down the information 

that is known about the 

problem completely. 

Furthermore, the use of 

solutions using equivalent 

comparison solutions with 

inaccurate data. The value of 

b1 should be 200-20 = 180 (in 

Kg units). This causes the 

completion of the next stage 

is not right. 

 

Student 2  

 

In student 2's work, students 

already know the right 

information. Furthermore, at 

the completion stage students 

have not been able to use a 

settlement using a reverse 

value comparison correctly, 

students use a method of 

solving equivalent 

comparisons. This causes 

students to get inaccurate 

final results. 
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Student 3  

 

On the results of student 3's 

work, students have not 

presented complete 

information. Furthermore, in 

solving the students have 

been able to conclude which 

concept is used but students 

have not been able to group it 

correctly according to the 

symbol, b1 should be filled 

with a value of 30 and b2 is 

the thing being asked. 

 

Tabel 3. We can analyze that there are differences in the errors made by students. Student 1, 

shows an error in determining the value and determining the formula used. Student 2, indicates 

an error in determining the formula used. Furthermore, student 3, shows that the error made is 

not focusing on putting the value into a predetermined formula, namely putting the number 30 

on the value and the calculations performed.  

Based on the picture, in general, the error that occurs is a lack of understanding of the 

concept of translation (translation) which is changing words into symbols that are shown in 

determining the value, namely errors that occur in numbers 1a and 1c. Furthermore, the lack of 

understanding of concepts related to Interpretation is an understanding of using suitable 

concepts in solving problems which are shown in determining the appropriate formula for the 

problem. In addition, errors that arise related to the understanding of 

Extrapolation (Extrapolation) is an understanding of calculations in mathematical problems 

shown in the calculations on the problem. This is in Russefendi's opinion which states that 

understanding mathematical concepts consists of 3 things, namely, interpretation, and 

extrapolation translation (Nugraha et al., 2014). Problems that occur can be overcome by 

providing reinforcement related to comparative material. 

The provision of reinforcement aims to make students better understand the concept of 

comparison. Strengthening is done by explaining the comparison material and linking it to the 

problems that are around. After the explanation was given, questions related to comparative 

material were given to determine the level of understanding of students' concepts. Furthermore, 

reinforcement is given regarding problem-based materials related to student life as follows.  

 

 

 

 

 

 

 

 

 

 

 

Translate:  

Dad will buy Pertamax 

and Pertalite at POM. If 

the comparison between 

the prices of Pertamax 

and Pertalite is 3:4 and 

the money you have is 

Rp. 150.000, then how 

much pertamax and 

pertalite you get? 

 



 

304 

 

 

 

 

 

 

 

 

 

 

Figure 2. Problem Based Reinforcement 
 

Furthermore, students are given questions with the Quizizz media which aims for students can 

solve problems in different and interesting ways. Questions related to comparative material are 

as follows.  

  

 
Figure 3. Problem-Based 

 

After being given reinforcement in the form of material understanding of students' 

concepts as a whole, the class average value is 73%. This shows that the understanding of the 

concept of PGSD students at Sanata Dharma University Yogyakarta is in the high category. 

Translate: 

Mother will fry the 

chicken to break the fast 

with the big family. You 

need 5 liter of cooking oil 

to fry 15 kg of chicken. 

So how much cooking oil 

is needed if the mother 

has 20 kg of chicken... 
liters. 

Translate:  

Aunt Andi designed a 

garden by drawing a 

floor plan with a scale of 

1: 1000. If the width in 

the plan is 25 cm, 

determine the actual 

width after it ade is .... 

Meters. 

Translate:  

A project is planned to be 

completed in 8 months 

by 120 employees. If the 

project is accelerated, 

then it can be completed 

within 5 months many 

employees to be added as 

much as.... 
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Furthermore, the results of the assessment of understanding the concept of comparative material 

are as follows. 
 

Table 4. Descriptive Statistic of Student Concept Understanding  

NO 

N Range Minimum Maximum Sum Mean 
Std. 

Deviation 
Variance 

Statistic Statistic Statistic Statistic Statistic Statistic 
Std. 

Error 
Statistic Statistic 

1 46 10 0 10 290 6.30 .720 4.880 23.816 

2 46 10 0 10 350 7.61 .636 4.313 18.599 

3 46 10 0 10 360 7.83 .615 4.170 17.391 

4 46 10 0 10 320 6.96 .686 4.652 21.643 

5 46 10 0 10 310 6.74 .699 4.740 22.464 

6 46 10 0 10 380 8.26 .565 3.832 14.686 

7 46 10 0 10 370 8.04 .591 4.011 16.087 

8 46 10 0 10 270 5.87 .734 4.978 24.783 

9 46 10 0 10 370 8.04 .591 4.011 16.087 

10 46 10 0 10 310 6.74 .699 4.740 22.464 

Valid N 

(listwise) 
46         

 

 Based on the table 4, the average value is 7.239 with a total value of 3.330. The results 

of the study also show that the understanding of the mathematical concept of comparative 

material in detail is 1) understanding of the mathematical concept of comparison is 83%; 2) 

Comparative mathematical understanding of 68,67%; 3) The mathematical understanding of 

the ratio of turning around is 73, 2%; and 4) 83% mathematical understanding of the scale. And 

totally the false is 29,6 % or 136 numbers and true is 70,4 % or 324 number. This shows that 

PGSD students at Sanata Dharma University have a level of understanding of the mathematical 

concept of comparison material sequentially, namely the concept of comparison is categorized 

as high, comparisons of values are categorized as high, comparisons of reverse values are 

categorized as high, and scales are categorized as high. The percentage of understanding of 

students' mathematical concepts based on the picture is as follows.  

 
Figure 5. Percentage False and True of Understanding Mathematical Concepts Based  

 

Figure 5. This shows that each material provided has a high level of understanding of 

mathematical concepts. This is because every material that is spread out in the problem has a 

percentage of 60 < × 100% (more than 60%). 
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Figure 6. Distribution of student answers 

 

Based on the instruments made, the material for understanding comparison lies at number 

6, comparison worth at numbers 5, 7, and 8, inverse comparison values 1,2,3,9, and 10, and 

scale at number 4. Figure 6. Shows that the order of the most correct number is 6 by 83% with 

a high category of understanding of the concept of comparison. Question numbers 7 and 9 with 

a value of 80% show an understanding of the concept of comparison of worth and comparison 

of turning values categorized as high. Furthermore, question number 3 shows that students' 

understanding of the concept of inverse comparison is categorized as high with a value of 78%. 

Question number 2 shows a high understanding of the concept of reverse comparison with a 

value of 76%. Question number 4 shows the understanding of the concept of the scale is 

categorized as high with a value of 70%.  

Furthermore, the understanding of concepts related to the comparison of reversed values 

shows a high value with a value of 67% in question number 10. Number 5 also shows an 

understanding of concepts that are categorized as high related to comparisons worth 67%. 

Question number 1 also shows a high understanding of the concept of reverse comparison with 

a score of 65%. Furthermore, the understanding of the comparison value in question number 8 

is categorized as moderate with a value of 59%. This states that out of 10 questions, there are 9 

questions in which the understanding of concepts is in the high category and 1 question is in 

the medium category. 
 

Discussion 

Based on the results of the study, students understanding of comparative material concepts at 

Sanata Dharma University, Yogyakarta, is categorized as high. A high understanding of 

mathematical concepts is caused by several things, namely lecturers and students trying to fulfill 

all indicators of understanding mathematical concepts, using media in learning, being active 

and critical, discussing, and being independent. 

The student's understanding of the concepts of PGSD Sanata Dharma Yogyakarta is 

classified as high. Lecturers design learning according to indicators and then apply it to 

students. This causes students to get used to the learning. This is also shown by Sujadi and 
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Kholidah (2018), Kartika (2018), Merangin (2018), Fajar (2019), Unaenah and Sumantri 

(2019), Septiani & Pujiastuti (2020), and Alzanatul (2022) who use indicators of understanding 

mathematical concepts in determining to understand of mathematical concepts. The indicators 

of understanding the concept are as follows. 

a. able to restate the concept of comparison in solving problems 

b. able to determine the concept of each comparison material on each question 

c. able to distinguish the concept in each question 

d. able to write down the concept of each question 

e. able to develop the concept of the problem 

f. being able to use the concept of comparison is shown by working on questions, and 

g. able to solve the problems given in the questions. 

A high understanding of mathematical concepts can be obtained from student focus 

through learning media. This is in line with the research conducted by Hamidah (2018) which 

states that students' understanding of the concept of comparison increases with learning media. 

The learning media used in giving questions to students is Quizizz. The research results 

stated Quizizz can increase understanding of concepts because it is creative, innovative, and fun 

(Ardiansyah et al., 2022), (Al Mawaddah et al., 2021). In addition, Quizizz can increase 

concentration to be able to understand the concept of comparison (Fitriani & Kusumadewi, 

2022; Putra & Saputra, 2018). Based on this, the media has a good impact on the focus of 

students so that they can solve problems properly. 

The understanding of the mathematical concepts of PGSD Sanata Dharma Yogyakarta 

students was relatively high, which was also shown by the effort made by asking questions to 

the lecturer during the lesson. This causes the understanding of concepts to be improved by the 

activeness of students in learning, for example when there is something that is confusing, 

students immediately ask and confirm it to the teacher. This is also explained in research Annisa 

(2023) dan Belanisa (2019) which states that active and students' critical thinking skills lead to 

a higher understanding of students' concepts. 

The high understanding of the mathematical concepts of PGSD Sanata Dharma 

Yogyakarta students is also due to the discussion activities used by the lecturer so that students 

can confirm each other with their group mates. This can increase students' understanding of 

mathematical concepts as also conveyed Yuningsi et al.  (2021); Rohmah (2019); Yanti (2019) 

that discussion activities with colleagues in discussing the material in the learning process can 

provide increased understanding of concepts students. 

The understanding of the mathematical concepts of PGSD Sanata Dharma Yogyakarta 

high students is also greatly assisted by the independent attitude of students in seeking 

information so that they can improve and add to their knowledge from external references. The 

references used in this case are usually books, articles, proceedings, news, and the surrounding 

environment. This is also done by lecturers by providing website addresses that can assist 

students in finding these references. This activity is well carried out by students in increasing 

their independence and understanding of students' mathematical concepts in learning. This is in 

line with research results (Amalia et al., 2021; Asfar et al., 2019; Atikah and Isran, 2022; 

Hilliyani, 2018; Huda et al., 2019; Kowiyah et al., 2019; Marlena & Nugrheni, 2019; Rahmi, 

2021; Amalia, 2020; Supriadi et al., 2020; Widodo, 2021) that independence can increase 
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understanding of concepts and independence can be done by finding knowledge independently 

on various available platforms as a result technological development. 

The high understanding of the mathematical concepts of PGSD Sanata Dharma 

Yogyakarta students in this study aims to help and facilitate students and lecturers in evaluating 

learning in everyday life and as a reference for application to other students. In addition, this 

research also has the advantage of being able to examine problems in higher education. This is 

a great hope that in the future it will be able to provide good benefits for students, researchers, 

and the general public. Furthermore, it is hoped that this research will be able to provide lessons 

and experiences for writers and students, and Sanata Dharma lecturers in conducting learning 

evaluations.  

The limitations carried out in this study were that researchers were not able to see the 

whole due to the Covid-19 Pandemic transition. In addition, activities that can increase 

conceptual understanding have many variants so that they can be developed from various sides. 

Based on this, it is hoped that suggestions and input from readers will be able to redevelop this 

research and serve as evaluation material for future writers and researchers. 
 

 

CONCLUSIONS 

Based on the analysis of the results of the study, it can be concluded that the understanding of 

mathematical concepts in comparative material based webquiz students is categorized as high. 

Student understanding of mathematical concepts in comparison material is is 70,4 % with the 

following details. 1) The mathematical understanding of the concept of comparison is 83%; 2) 

Comparative mathematical understanding of 68, 67%; 3) The mathematical understanding of 

the ratio of turning around is 73,2%; and 4) 83% mathematical understanding of the scale. 

Understanding of mathematical concepts of comparative material based in Webquiz is 

categorized as high because they try to fulfill all indicators of understanding mathematical 

concepts, Use of Media in learning, Active and Critical, Discussion, and Independent is 60% < 

70,4 %.  
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