
International Journal of Academic and Applied Research (IJAAR) 

ISSN: 2643-9603 

Vol. 7 Issue 5, May - 2023, Pages: 39-43 

www.ijeais.org/ijaar 

39 

The Effect of Applying Realistic Mathematical Education 

Problem Based Instruction Model on Mathematics Learning 

Outcomes The Subject of Fractional Computing Operations for 

Class IV Students of Sumbersari 1 Bondowoso 
Muhammad Barokatus Shofar¹, Masyhud Sulthon², Ridho Alfarisi³ 

University of Jember, PGSD Study Program, Faculty of Education, Jl. Kalimantan No.37, Jember, Indonesia 

E-mail:alfarisi.fkip@unej.ac.id 

 

Abstract: Education is one form of embodiment of dynamic human culture and has an important role in educating. The efforts made 

by the Indonesian government to advance the quality of education are by renewing the curriculum as well as the facilities and 

infrastructure that meet it. The research was conducted at SDN Sumbersari 1 Bondowoso Regency, with a Quasi Experimental 

research design in this study, before determining the required test first, namely by testing homogeneity with the criterion if the 

significance value is > 0.05 then it is said that the two sample groups are homogeneous, if the significance value is <0.05, it is said 

that the two sample groups are not homogeneous. Based on the t-test with sig. (2-tailed) of 0.000 < 0. 
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1. INTRODUCTION 

Education is one form of embodiment of dynamic 

human culture and has an important role in educating the life 

of the nation. Therefore, changes or developments in 

education are things that are supposed to happen in line with 

changes in the culture of life. The efforts made by the 

Indonesian government to advance the quality of education are 

by renewing the curriculum as well as the facilities and 

infrastructure that meet it. The current curriculum is the 2013 

curriculum. The 2013 curriculum places more emphasis on 

aspects of knowledge, attitudes and skills. 

The problem that occurs in learning mathematics to 

date is that students still feel lazy to study mathematics 

because they consider too many formulas.The difficulty of 

students in solving mathematical problems also depends on 

their understanding of mathematical concepts. 

Based on the results of an interview with teacher 

Mutma'innah S.Pd on April 7 2022 homeroom teacher for 

class IV SDN Sumbersari 1 Bondowoso, learning by the 

teacher uses the lecture method of the jigsaw type learning 

model through a structured approach. The problem faced at 

school is the difficulty of students understanding story 

problems about fraction material. Students' ability to solve 

math problems is relatively low, students feel quickly bored 

with the jigsaw type learning model applied at SDN 

Sumbersari 1 Bondowoso. Given the important role of 

mathematics in the process of improving the quality of human 

resources, especially in Indonesia, there are efforts to improve 

the quality of learning mathematics. One method that is in 

accordance with the problems above is the instruction-based 

learning model. 

Researchers chose the problem-based instruction 

learning model because in learning it helps students to process 

information in their minds, and compile their own knowledge 

about the social world. Problem based instruction learning is a 

learning model that is based on the principle of using problems 

as a starting point for the acquisition and integration of new 

knowledge (Trianto, 2008). Learning helps students to process 

information in their minds, and construct their own knowledge 

about the social world and so on. 

The advantages of previous research are 

research(Margana, 2016)with the title "The Effect of Using the 

Problem Based Instruction Learning Model on Students' 

Mathematical Problem Solving Ability" obtained an average 

pre-test score in the experimental class of 8.65 while the 

achievement score of the control class was 8.29 with a difference 

of 0.36. The advantages of this learning model are that it 

emphasizes students to think creatively by associating new 

problems around the student's environment and involves the 

active role of students in working with other students in the 

problem solving process so that researchers are interested in 

replacing the previous conventional model used at SDN 

Sumbersari 1 Bondowoso. 

Based on the background of the problems described 

above, the formulation of the problem in this study is whether 

there is an effect of applying the problem-based instruction 

model based on realistic math education on mathematics 

learning outcomes on the subject of arithmetic operations on 

fractional numbers for fourth grade students at Sumbersari 1 

Sdn. 

Based on the formulation of the problem that has been 

described, the purpose of the research is to reveal whether or not 

there is an effect of applying the problem-based instruction 

model based on realistic mathematics education on mathematics 

learning outcomes on the subject of arithmetic operations on 

fractional numbers for fourth grade students at SDN Sumbersari 

1. 

 

2. LITERATURE REVIEW 
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2.1 Learning Outcomes of Mathematics 

Learning outcomes are changes in behavior based on 

learning outcomes in a broader scope, covering the cognitive, 

affective, and psychomotor fields. According to Nana Sudjana 

(2006: 22) says that learning outcomes are abilities possessed 

or mastered by students after receiving experience in their 

learning. 

According to Freudental (Susanto, 2013: 189) 

mathematics is a human activity and must be related to reality. 

Thus, a logical way of thinking that is presented in numbers, 

space and form with existing rules and is inseparable from the 

individual's activities. In essence, mathematics cannot be 

separated from life, meaning that mathematics has practical 

uses in everyday life, many problems that require careful and 

thorough solutions inevitably have to turn to mathematics. 

One of the objectives of implementing the teaching and 

learning process in schools is to achieve student learning 

outcomes in the evaluation and observations made by the 

teacher towards students. 

 

2.2 Problem Based Instruction Learning Model 

The learning model kaffah can be interpreted as an 

object or concept that is used to represent something. 

Something that is real and converted to a more comprehensive 

form (Mayer, W..J., 1985:2). Problem Based Instruction is a 

learning model that is based on constructivist understanding to 

support student involvement in learning and authentic problem 

solving(Muah, 2016). Characteristics of Problem Based 

Instruction: problems are the main point, focusing on 

interdisciplinary interrelationships, problems challenging the 

knowledge possessed by students. The purpose of Problem 

Based Instruction: to help students develop thinking skills and 

problem solving skills, making students independent, learning 

the role of authentic adults. 

The advantages of the Problem Based Instruction 

learning model: can challenge the abilities of students and also 

provide experience to discover new knowledge. After 

understanding, of course there are weaknesses, namely: in 

successful learning through problem solving requires 

sufficient time as preparation. 

 

3. RESEARCH METHODS 

The research design applied in this study was a Quasi-

Experimental design with a "Non-Equivalent Control Group" 

experimental research pattern, namely to compare the results 

of educational program interventions in a similar control, but 

did not require exactly the same group. The research subjects 

in this study were all class IV of SDN Sumbersari 01 

Bondowoso Regency, which numbered 48 students and 

respectively, namely class IVA consisting of 24 students and 

class IVB consisting of 24 students. These two classes were 

used as groups to be able to do research. The group will be 

tested for homogeneity before setting the research group. The 

purpose of the homogeneity test is to find out whether the 

sample is homogeneous or has the same ability. 

Table. Homogeneity Test Results 

Levene Statistics df1 df2 Sig. 

,681 1 46 ,414 

The results of the homogeneity test calculation in the 

table above show a significance value of 0.414. Significant 

results show greater than 0.414 > 0.05, so the two groups are 

declared homogeneous. Methods of data collection in this study 

using learning achievement tests, observation, documentation. 

The instrument is said to be able to meet the validity 

requirements if the instrument can measure everything that 

should be measured. The validator was asked to provide an 

assessment of a score of 1-5 which is used to obtain an overview 

of the feasibility of the questions. Furthermore, the data above is 

calculated using the formula for the feasibility value of the 

instrument. 

𝑉𝑣𝑎𝑙𝑝𝑟𝑜 =  
𝑆𝑟𝑡

𝑆𝑚𝑡
x100 

𝑉𝑣𝑎𝑙𝑝𝑟𝑜 =  
59,9

65
x100 

𝑉𝑣𝑎𝑙𝑝𝑟𝑜  =  92,1% (𝑆𝑎𝑛𝑔𝑎𝑡 𝐿𝑎𝑦𝑎𝑘) 

The calculation results above are adjusted to the table of 

instrument feasibility test criteria. The result is 92.1% and 

classified as "Very Eligible" criteria, so the test instrument is 

feasible to be tested on students.𝑉𝑣𝑎𝑙𝑝𝑟𝑜   

Based on the results of the validity test at SDN 

Sumbersari 1 in class IV, it can be seen from the 24 multiple 

choice items with 48 respondents that there are 3 invalid items, 

namely questions no. 19,22 and 24. In this study, it shows R table 

N = 48 = 0.284 with a significant 5% which is used as a reference 

in decision making. 

The instrument reliability test in this study used the Test 

and Retest method. The researcher conducted two tests, in this 

case the first test was carried out and then the results were 

tabulated. Then in a few days the researcher re-tested with the 

same instruments and subjects, and the results were also 

tabulated. 0.433. Based on these results, it shows that the 

correlation results are greater than the r-table. Thus the 

instrument is said to be reliable. (Masyhud, 2014:303). 

The data analysis technique used in this study was the t-

test. Data analysis techniques were used to determine whether or 

not there was an influence between the experimental group and 

the control group after receiving treatment. The results of the two 

groups were then analyzed by comparing the mean values using 

the separate sample t () test.𝑡𝑡𝑒𝑠𝑡 

Calculate the t test using the Masyhud formula (2016: 382) as 

follows: 

Analysis for hypothesis testing 
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t=
𝑀₂−𝑀₁

√
∑ 𝑥1

2 +  ∑  𝑥1
2

𝑁(𝑁−1)

 

Information : 

M-₁ = Group mean value X-₁ (Experimental Group) 

M-₂ = Average valueX-₂ group (Control Group) 

X-₁ = Deviation of each value X-₁ from mean X-₁ 

X-₂ = Deviation of each value X-₂ from the mean X-₂ 

N = Number of research subjects/samples 

To find out how much the level of relative effectiveness 

of mathematics learning outcomes taught using the problem 

based instruction learning model compared to being taught 

using conventional methods, it is necessary to calculate the 

level of relative effectiveness using the Masyhud formula 

(2016: 353) as follows: 

ER=
𝑀𝑋₁−𝑀𝑋₂

(
𝑀𝑋1 + 𝑀𝑋₂

2
)

𝑥100% 

Information : 

ER = Relative level of effectiveness of an action compared 

to other actions 

MX₁  = Mean or average value in the control class 

𝑀𝑋₂  = Mean or average value in the Experiment class 

 

4. RESULTS AND DISCUSSION 

The data used in the t-test uses the difference value or 

the difference between the pre-test and post-test values that 

have been tested in class IVA and class IVB. The results of the 

t-test can be seen in Table 4.5 as follows. 

Table 4.4 T-test results 

 

Independent Samples Test 

 Levene's Test for t-test for Equality of Means 

Equality of Variances 

F Sig. t df Sig. 

(2-

tailed) 

Lear

ning 

outco

mes 

Equal 

variances 

assumed 

.242 .625 4,949 46 .000 

Equal 

variances not 

assumed 

 4,949 45,665 .000 

 

The results of the analysis of the t-test using the 

Independent Samples Test on the Equal variances assumed 

section show that the sig. (2-tailed) of 0.000 <0.05, as a basis 

for decision making in the independent samples t-test it can be 

concluded that Ha stated that there was a significant difference 

between classes taught using the Problem Based Instruction 

model based on realistic mathematics education and the model 

taught to use the jigsaw type on the results of learning 

mathematics on the subject of arithmetic operations on fractions 

for class IV SDN Sumbersari 1 Bondowoso. 

The average comparison of student learning outcomes, 

namely the experimental class is better than the control class, 

because the experimental class is given a treatment using the 

problem based instruction learning model with an average result 

of 24.58 while the control class is not given treatment which only 

uses the conventional type method jigsaw with an average value 

of 14.50. 

Statistical analysis of the t-test was used to answer the 

problems formulated in this study. The calculation of the t-test 

was carried out with the help of the SPSS application. 

Based on the calculation results, it was obtained that the 

average value of the difference between pre-test and post-test in 

the experimental class was 24.58 while the control class obtained 

an average of 14.50. The results of calculations with the help of 

the SPSS application obtained a t-count value of 4.949 while for 

the t-table value at a significance level of 5% two tailed test with 

a df of 46, a t-table of 2.012 was obtained. 

Based on this analysis, t-count > t-table (4.949 > 2.012) 

is obtained, thus the alternative hypothesis () is accepted and the 

null hypothesis () is rejected. So the result of testing the 

hypothesis is that there is a significant difference between 

classes taught using the Problem Based Instruction model based 

on realistic math education and models taught using the jigsaw 

type on mathematics learning outcomes on the subject of 

arithmetic operations on fractional numbers in class IV SDN 

Sumbersari 1 Bondowoso.𝐻𝑎𝐻0 

After knowing the results of the t-test, it is necessary to 

carry out a relative effectiveness test to find out how much the 

level of relative effectiveness of mathematics learning outcomes 

taught using the problem based instruction model is compared to 

those taught using the jigsaw type method. In calculating the 

relative effectiveness test using the following formula. 

ER=
mx₂−mx₁

(
mx₁ + mx₂

2
)

x 100% 

ER=
24,58−14,50

(
24,58 + 14,50

2
)

𝑥100% 

ER=
10,08

19,54
x 100% 

ER=0,5158 x 100% 

ER = 51.58 % 

 

The results of the relative effectiveness test, namely 

obtaining an ER value of 51.58% where the result of this value 

is a medium effectiveness criterion, so that the conclusion from 

the learning outcomes of experimental class students namely 

class IVA which is given a treatment of the Problem Based 

Instruction model shows learning outcomes more effective 

51.58% compared to with the learning outcomes of students in 

the control class, namely class IVB, which only uses 

conventional jigsaw type learning. 
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Student learning outcomes outside the Problem Based 

Instruction learning modelbased on realistic mathematics 

education with fraction material of 48.42% obtained from 

other factors outside the modelProblem Based Instruction.The 

existence of a positive influence on student learning outcomes 

is influenced by learning outcomes factors. According to 

Slameto (2016: 54) the factors that influence learning 

outcomes are divided into two, namely: internal factors and 

external factors. Learning with the Problem Based Instruction 

model based on realistic math education the level of 

effectiveness can be increased from medium to high category 

by taking into account other factors that affect student learning 

outcomes. In this research, the factors that influence learning 

outcomes are internal factors including: intelligence, interest, 

and attention, learning motivation, perseverance, attitudes, 

study habits, and physical and health conditions. External 

factors that influence student learning outcomes are parental 

attention, family circumstances, and the Problem Based 

Instruction model based on realistic math education. 

encourage students to be more active in higher-order thinking 

than classes that do not apply this model during learning. 

5. CONCLUSION 

From the results of the research analysis, hypothesis 

testing and discussion, it can be seen that there is a difference 

in the pre-test and post-test scores and the results of the t-test 

with a sig. (2-tailed) of 0.000 <0.05 so that the alternative 

hypothesis () is accepted and the null hypothesis () is rejected, 

stating that there is an effect of applying the problem-based 

instruction model based on realistic math education on the 

results of learning mathematics on the subject of arithmetic 

operations on fractional numbers for class IV SDN students 

Sumbersari 1. The average score for the experimental class is 

24.58, while for the control class it is 14.50, so the average 

score for the experimental class is better than that of the 

control class.𝐻𝑎𝐻0 
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