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Abstract. Problem-solving is an ability that must be trained on students from the elementary 
school level. Through mathematical problem-solving students will have a good way of thinking, 
persistence, curiosity and confidence in dealing with new situations in everyday life. The method 
used in this study is a quasi-experimental design with a nonrandomized pretest-posttest control 
group design. The object of research is elementary school level students at the centre of learning 
activities in the City of Cimahi. Based on the results of the study, it was found that VBA-based 
media for Microsoft Excel influenced students' mathematical problem-solving abilities. There 
are findings of the condition of students who find it challenging to solve coherent problems, 
because there is a rush and want praise when solving problems faster. The conclusion in this 
study is that VBA-based media for Microsoft Excel is better at improving students' mathematical 
problem-solving abilities.  

1. Introduction 
Problem-solving is an ability that must be trained to students starting from an early age from elementary 
school level. This is because every student will always find problems in daily life so that if students have 
been able to solve problems well, then the quality of life will be good. Problem-solving is the process 
of an individual in using knowledge, understanding, and skills in solving a problem in an unknown 
condition [1]. Problem-solving in mathematics is known as mathematical problem solving is a 
fundamental ability that must be possessed by students and becomes the core of mathematics learning 
[2,3].  

Through mathematical problem-solving students will have the right way of thinking, persistence, 
curiosity, and confidence in dealing with new situations in everyday life [4]. Indicators of mathematical 
problem solving according to NCTM [4] that is (1) identify the elements that are known, were asked, 
and the adequacy of the required items; (2) formulate a mathematical problem or to develop a 
mathematical model; (3) implement strategies to solve the problem (and the kind of new problems) 
inside or outside of mathematics; (4) explain or interpret the results according to the problem of origin; 
(5) using mathematical significantly. 

Based on the statement above, mathematical problem solving is an essential ability to be trained to 
start from elementary school. But in reality, there are still obstacles in practising problem solving as 
stated: understanding mathematical problems that are still low; the ability to simplify the problem is still 
low; solving problems not following the concepts given; and solve problems without any processes and 
reasons that are following the concept [5–7]. To overcome problems related to solving mathematical 
problems, especially in primary schools, namely by developing media that are interesting, creative, and 
following the characteristics of elementary school students. The development of media referred to in 
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this research is to utilize applications visual basic application (VBA) for Microsoft excel become an 
exciting, creative media and can practice problem solving for elementary school students. 

VBA-based media for Microsoft excel in this research is a monopoly game that can be played by 
small groups with one pawn of 1 student and a maximum of 5 students or large groups with one pawn 
of a group of 1-3 students. Every student or student group will be trained to solve mathematical problems 
through statements that are found in each of the monopoly boxes. The statements contained in each box 
differ concerning FPB and KPK material. The description of the media in question is as follows in Figure 
1 and Figure 2. 

 
Figure 1. VBA for Microsoft Excel Media Development  

 

 
Figure 2. VBA for Microsoft Excel based media games 

 
The choice of developing VBA-based media for Microsoft Excel is because the preparation of the 

media is easy, inexpensive, and the results are easy for students to use. In addition to the reasons for 
floating VBA-based media. The reasons for using VBA-based media for Microsoft Excel are based on 
previous studies which state that VBA-based learning media can be applied in primary schools and can 
have a positive impact on primary school student skills [7–9]. Other research states that VBA-based 
learning media can increase learning motivation, improve mathematical disposition abilities, and the 
confidence of SLB, SMP dan SMA students [7,10,11]. However, from the results of these studies, the 
use of VBA-based media has not been used in students in primary schools and elementary school-age 
students in non-formal education units such as community learning centres, especially in practising 
students' mathematical problem abilities. Therefore, in this study, VBA-based Microsoft excel-based 
media are used to see their effects on the ability to solve mathematical problem solving for elementary 
school-age students at the centre of community learning activities. It is expected that the results of this 
study can provide benefits for students, teachers, tutors, and other researchers who will develop and 
study learning media especially VBA-based media. 
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2. Method 
The method used in this study is following the objectives of the research to determine the effect of a 
treatment that is a quasi-experimental method with the design is nonrandomized pretest-posttest control 
group design [9,12]. Design nonrandomized pretest-posttest control group design can be described in 
Table 1. 

Table  1. Nonrandomized pretest-posttes control group design 

Class Pretest Treatment Postest 
Experiment O X1 O 

Control O X2 O 

This research was conducted at one of the centers of community teaching and learning in the Cimahi 
city area. The selection of the community teaching and learning center is based on several considerations 
including the community teaching and learning center that has a sufficient number of students or primary 
school-age citizens and adequate facilities to carry out learning with VBA-based media for Microsoft 
Excel and not yet the maximum problem-solving ability mathematically students. The population of this 
research is all students or residents learning elementary school level in package A program with a total 
of 61 students and the research sample is all elementary school students who are divided into two classes, 
namely class A as an experimental class whose learning uses VBA media for Microsoft Excel and class 
B as a control class whose learning uses conventional learning media.   

The procedure of this study consisted of three stages: 1) the planning stage consisting of analyzing 
the results of previous studies, explaining students' mathematical problem solving abilities, the 
preparation of VBA-based media for Microsoft Excel, and the preparation of research instruments; 2) 
the implementation phase consists of the implementation of the pretest in the experimental and control 
class, carrying out learning in the experimental and control class, as well as the posttest in the 
experimental and control class; 3) completion stage consists of data processing, data analysis and 
drawing conclusions from the results of research. Retrieval of data in this study used a test instrument 
in the form of a matter of description that was developed in accordance with indicators of students' 
mathematical problem solving abilities. 

3. Result and Discussion 

3.1. Result 
Learning in the experimental class using VBA for Microsoft Excel gives the effect on students' 
mastematical problem solving abilities. The results of research in an experimental class using VBA-
based media for Microsoft Excel can be seen in the following Table 2. 
 

Table 2. Test of Normality 

Test of Normality Pretest Posttest 
Sig. Kolmogorov-Smirnov 0.200 0.151 

𝛼 0.05 0.05 
 Normal Normal 

 
The results of the normality test as in Table 2 in the form of pretest and posttest in the experimental 

class showed a value of 200 0,200 and a value of 𝛼 posttest 0,151 which can be interpreted that the data 
is normally distributed. To see whether or not there is an influence of VBA-based media for Microsoft 
Excel on the ability to solve students' mathematics problems in the experimental class, it is continued 
with the t test of the average difference. As for the results of the t test the average difference is as follows. 
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Table 3. T test 

Experiment 
class t test 

Sig.(2-
tailed) 

Significance Information 

Pretest 
0.000 0.05 

There is an 
Increase Posttest 

 
Based on Table 3, a sig value of 0,000 <0.05 was obtained, which means the results of the study 

showed that VBA-based media for Microsoft Excel had an influence on students 'mathematical problem 
solving abilities, namely being able to improve students' mathematical problem solving abilities. For 
more details on improving students' mathematical solving abilities in the exhibition class can be seen in 
the Table 4. 

Table 4. Average value and N-gain average 

 Pretest Posttest 
Average Value 66 82 
Average N-gain 0.53 
N-gain category Moderate 

 
The results of research in the control class that uses conventional learning with learning media used 

as usual also have an influence on students' mathematical problem solving abilities. The results of his 
research are as follows. 

Table 5. Test of Normality 

Test of Normality Pretest Posttest 
Sig. Kolmogorov-Smirnov 0.089 0.000 

𝛼 0.05 0.05 
 Normal Not normal 

 
The results of the posttest pretest normality test in the control class as in Table 5 show that the data 

are normally distributed and not normally distributed. Therefore, to see whether there is an influence of 
conventional learning with learning media as used normally on the students' mathematical problem 
solving abilities then proceed with the u test whose results are as follows. 

Table 6. Mann-whitney U test 

 Pretest - Posttest 

Mann-Whitney U 382.500 

Wilcoxon W 943.500 

Z -2.444 

Asymp. Sig. (2-tailed) .024 
 
Based on the results of the u test in the control class as shown in Table 6, it was obtained a sig value 

of 0.024 <0.05, which means that conventional learning with media that is used daily has an influence, 
namely increasing the mathematical solving ability of elementary school students. From the results of 
processing in the control class and the experimental class both show the influence of both increasing the 
students' mathematical solving abilities. For more details on improving students' mathematical solving 
abilities in the exhibition class can be seen in the Table 7. 

 
Table 7. Average value and N-gain average 
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 Pretest Posttest 
Average Value 64 72 
Average N-gain 0,21 
N-gain category Low  

Judging from the difference in the N-gain category, the experimental class is in the medium category 
while the control class is in the low category. To see which learning most significantly improved 
students' mathematical solving abilities, an N-gain test was carried out on the experimental class and the 
control class. The results are as follows. 

 
Table 8. T-test N-gain 

N gain test Sig.(2-
tailed) 

Significance 
display 

Information 

Experiment 
0,000 0,05 

There is a 
difference in 
improvement Control 

 
Based on the results of the N-gain t test in Table 8 with the sig (2-tailed) value of 0,000 <0.05, it can 

be interpreted that there is a difference in the students' mathematical problem solving ability and based 
on the category of the average N-gain in table 7 can be concluded that learning in the experimental class 
is better than in the control class in improving students' mathematical problem solving abilities.. 

3.2. Discussion 
The implementation of learning in the experimental class and the control class there are differences in 
the stages of the delivery of learning material. The steps of the delivery of material in each class are as 
follows. 

Table 9. The implementation of learning 

Learning in the experimental class Learning in the control class 
Apersepsi delivery of media-based games using 
VBA 

Apperception begins with the media story 

Delivery of material  
Division of groups Division of groups 
Completion of student worksheets using VBA 
media linked to the KPK and FPB material 

Work on student worksheets on KPK and FPB 
questions 

 Delivery of material 
Invite students to present the results of problem-
solving discussions related to the KPK and FPB 

 

Giving awards to the best group Joint conclusions with students 
joint conclusions with students  

According to Table 9, different stages of learning material in each class have an impact, namely the 
discovery of some interesting findings in each class. These interesting findings are one of the factors 
from the results of the research that have been presented previously. During the learning process in the 
experimental class using VBA-based media for Microsoft Excel the things that are found are students 
who feel enthusiastic when seeing the learning media, but when invited to try the media some students 
look awkward in using the media, so there are only a few students who dare to try. Based on the results 
of interviews and observations during the learning process, this happens because students are first using 
VBA-based learning media for Microsoft Excel. This is in line with the results of previous studies which 
state that when students first use ICT-based media, most students will feel awkward [8,13–15].  

The findings in the control class were first learning to use Microsoft Excel based VBA media ie 
students were not too enthusiastic when learning took place. Based on the results of interviews and 
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observations during learning this happens because students are not accustomed to learning in groups and 
rarely use learning media. This is in line with what was stated in previous studies that group learning 
and learning to use the media require the creativity of the teacher so that children feel motivated [16–
19]. 

In addition to the learning process, other findings are in the problem solving process. Of the five 
indicators of students' mathematical problem solving, indicators that are considered difficult by students 
are indicators of problem solving coherently. The indicators that are most easily considered by students 
are the indicators that identify what is known and write a formula that fits the problem to be solved. 
Students will find it difficult to solve problems coherently because students are less thorough in the 
calculation process according to known formulas and students are in a hurry in solving problems because 
there is an urge on him wanting to finish faster than other students so that they are given an award or 
praise by the teacher [3,20–22]. As for the complete findings related to solving students' mathematical 
problems in the FPB and KPK material are as follows 

 
Table 10. Invention mathematical problem solving in learning 

Invention mathematical problem solving in 
the experimental class 

Invention mathematical problem solving in 
the experimental class in the control class 

Initially students are more cool to play than to 
understand the related statements FPB and the 
Commission is in VBA-based media 

 

Students begin to understand that the 
statements that appear in the VBA media are 
a matter of FPB and the KPK 

Students look confused distinguishing between 
FPB and KPK questions 

Students more easily understand the 
difference between FPB and KPK problems 
with the help of VBA media 

Students begin to understand the difference 
between FPB and KPK questions after being 
modeled by the teacher several times 

Students look more enthusiastic to solve the 
problem FPB and the Commission with the 
help of VBA-based media 

Students look bored in solving problems of FPB 
and KPK without the help of image media 

Indicators of problem solving that are 
considered difficult are indicators of problem 
solving coherently 

The more mastered problem solving indicator is 
the writing indicator that is known and the 
formula writing that is the factor tree 

Most students master all indicators of 
problem solving well 

Most students still find it difficult to solve FPB 
and KPK problems, especially indicators of 
solving problems coherently 

 
Based on Table 10, the results and discussion in this research, it is hoped that research can provide 

implications such as 1) Learning using VBA-based media can improve students' problem solving 
abilities; 2) learning using VBA-based media is carried out following technological developments that 
are increasingly developing and the characteristics of elementary school age children who are still happy 
to play; 3) learning using VBA-based media for Microsoft Excel makes students more respectful 
between students, fosters cooperation during learning, fosters courage to solve problems, expresses 
opinions and accepts differences between students that are expected to be applied in daily life so that 
individualist attitudes within students will be minimized; and 4) VBA-based learning media for ms. 
Excel can be used as a source or basis of learning in schools because it has many advantages that have 
been described in the findings and discussion in this study. 

 

4. Conclusion 
Based on the results and findings of research such as the conclusions of this study, 1) VBA-based media 
for Microsoft Excel can improve students' mathematical problem solving abilities; 2) learning using 
VBA-based media for microsoft excel is better in increasing students' mathematical problem solving 
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abilities compared to conventional learning media, 3) requires careful planning in the development and 
use of VBA-based media for microsoft excel because not only learning planning must be prepared but 
learning media must be well prepared so that students are motivated, according to the characteristics of 
students, and in accordance with the material and abilities to be taught; 4) the need for creativity when 
the implementation of learning takes place to respond to student responses that are beyond predictions. 

5. Acknowledgements 
Thanks to IKIP Siliwangi especially the faculty of education science who have supported the 
implementation of this research so that this research can run well.  

6. References 
[1]  Hendriana H, Johanto T and Sumarmo U 2018 The Role of Problem-Based Learning to Improve 

Students’ Mathematical Problem-Solving Ability and Self Confidence. J. Math. Educ. 9 291–
300 

[2]  Samo D D 2018 Culture-Based Contextual Learning to Increase Problem-Solving Ability of First 
Year University Student. J. Math. Educ. 9 81–94 

[3]  Hidayat W and Sariningsih R 2018 Kemampuan pemecahan masalah matematis dan adversity 
quotient siswa SMP melalui pembelajaran open ended JNPM (Jurnal Nas. Pendidik. Mat. 2 
109–18 

[4]  NCTM 2000 Principles and Standarts for School Mathematics (Reston: The National Council of 
Teachers of Mathematics, Inc.) 

[5]  Panjaitan S M and Hutauruk A J B 2019 Students problem-solving abilities using the problem-
based learning model with a metacognitive approach Journal of Physics: Conference Series 
vol 1315 (IOP Publishing) p 12009 

[6]  Zanthy L S, Chotimah S and Sari I P 2019 The use of ASSURE learning design to improve 
mathematical problem solving ability and self-determination of junior high school students 
Journal of Physics: Conference Series vol 1315 (IOP Publishing) p 12090 

[7]  Hidayat W, Noto M S and Sariningsih R 2019 The influence of adversity quotient on students’ 
mathematical understanding ability J. Phys. Conf. Ser vol 1157 p 32077 

[8]  Rahayu G, Arga H, Altaftazani D and Bernard M 2019 Effect of VBA Learning Media to 
Improve Students Decision Making Skill of Elementary School 2019 Ahmad Dahlan 
International Conference Series on Education & Learning, Social Science & Humanities 
(ADICS-ELSSH 2019) (Atlantis Press) 

[9]  Rahayu G and Arga H 2019 Influence of VBA-based Monopoly Game in Microsoft Excel as 
Teaching Material on Primary School Students’ Cross-Cultural Competence in Social Studies 
Learning Mimb. Sekol. Dasar 6 147–59 

[10]  Chotimah S, Bernard M and Wulandari S M 2018 Contextual approach using VBA learning 
media to improve students ’ mathematical displacement and disposition ability Contextual 
approach using VBA learning media to improve students ’ mathematical displacement and 
disposition ability J. Phys. Conf. Ser. 948 012025 

[11]  Rohaeti E E, Nurjaman A, Sari I P, Bernard M and Hidayat W 2019 Developing didactic design 
in triangle and rectangular toward students mathematical creative thinking through Visual 
Basic for PowerPoint Journal of Physics: Conference Series vol 1157 (IOP Publishing) p 
42068 

[12]  Levy Y and Ellis T J 2011 A guide for novice researchers on experimental and quasiexperimental 
studies in information systems research Interdiscip. J. information, knowledge, Manag. 6 151–
61 

[13]  Ghavifekr S, Kunjappan T, Ramasamy L and Anthony A 2016 Teaching and Learning with ICT 
Tools: Issues and Challenges from Teachers’ Perceptions. Malaysian Online J. Educ. Technol. 
4 38–57 

[14]  Gafoor A 2015 Learner and Teacher Perception on Difficulties in Learning and Teaching 
Mathematics: Some Implications. Online Submiss. 

[15]  Nurlaily V A, Soegiyanto H and Usodo B 2019 Elementary School Teachers’ Obstacles in the 



2nd ISAMME 2020

Journal of Physics: Conference Series 1657 (2020) 012079

IOP Publishing

doi:10.1088/1742-6596/1657/1/012079

8

 
 
 
 
 
 

Implementation of Problem-Based Learning Model in Mathematics Learning. J. Math. Educ. 
10 229–38 

[16]  Dunlosky J, Rawson K A, Marsh E J, Nathan M J and Willingham D T 2013 Improving students’ 
learning with effective learning techniques: Promising directions from cognitive and 
educational psychology Psychol. Sci. Public Interes. 14 4–58 

[17]  Rahayu G D S and Nugraha F F 2018 Effect Of Cooperative Learning Model Type Team Game 
Tournament (Tgt) On Cross-Cultural Skills In Learning Science Social Knowledge In Primary 
School PrimaryEdu-Journal Prim. Educ. 2 63–70 

[18]  Hidayat W and Husnussalam H 2019 The adversity quotient and mathematical understanding 
ability of pre-service mathematics teacher Journal of Physics: Conference Series vol 1315 
(IOP Publishing) p 12025 

[19]  Sari V T A and Hidayat W 2019 The students’ mathematical critical and creative thinking ability 
in double-loop problem solving learning Journal of Physics: Conference Series vol 1315 (IOP 
Publishing) p 12024 

[20]  Hidayat W and Aripin U 2019 The improvement of students’ mathematical understanding ability 
influenced from argument-driven inquiry learning Journal of Physics: Conference Series vol 
1157 p 32085 

[21]  Fitriani K and Maulana M 2016 Meningkatkan Kemampuan Pemahaman dan Pemecahan 
Masalah Matematis Siswa SD Kelas V Melalui Pendekatan Matematika Realistik Mimb. 
Sekol. Dasar 3 40–52 

[22]  Simamora R E and Saragih S 2019 Improving Students’ Mathematical Problem Solving Ability 
and Self-Efficacy through Guided Discovery Learning in Local Culture Context. Int. Electron. 
J. Math. Educ. 14 61–72 

 


