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Abstract. The low problem-solving ability of prospective pre-service elementary school teachers needs serious attention. 

Because students are prospective teachers who when they become teachers must equip their students with problem-solving 

skills. Therefore it is necessary to have a solution to overcome these problems. This study aims to obtain an overview of the 

problem-solving abilities of students who obtain integrated mathematics learning with the nested model in terms of the initial 

mathematical abilities of PGSD students. This research was conducted using a quasi-experiment. Problem-solving ability as 

the dependent variable, integrated learning, and early mathematical ability as independent variables. Data analysis used two-

way Anova. Problem-solving ability data is taken through a problem-solving ability test, and students' initial mathematical 

abilities are seen from the midterm exam results. The results showed that (1) the application of Integrated Learning in 

mathematics learning made a positive contribution to students' problem solving abilities. This can be seen from the results of 

the research which show that there are differences in mathematical problem solving abilities between students who get 

Integrated Learning and those who get Fragmented Learning; (2) the level of students' initial mathematical abilities made a 

positive contribution to problem solving abilities. This can be seen from the results of the research which show that there are 

differences in students' initial mathematical abilities; (3) there is an interaction effect between Integrated Learning and early 

mathematical abilities on problem solving abilities.  
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1. INTRODUCTION 
Problem solving is an important component of 

instructional objectives in mathematics curricula in 

various countries, including Indonesia [1,2,3]. But in 

fact, not all students can achieve the instructional 

goals that have been set. The inadequacy of the 

objectives can be seen from the low ability of 

students to solve problems, especially in the form of 

word problems [4,5,6,7]. The low ability of students' 

problem solving shows the low mathematical ability 

of the students [8]. This is indicated by the results of 

the world assessment or PISA, students' 

mathematical abilities are ranked 72 out of 78 

participating countries with a score of 379 out of 489 

average international scores [9]. In addition, from 

the TIMSS assessment results, Indonesian students' 

mathematical abilities are ranked 44th out of 49 

participating countries with a score of 397 out of 500 

average international scores [10]. The low 

mathematical ability of students needs to be 

examined from various factors. 

According to Emil Durkheim, "The success of 

education depends on the teacher, and the 

unsuccessful education depends on the teacher"[11]. 

The success or failure of education is very dependent 

on the teacher. The next factor is students, of course, 

other factors affect the success of education but the 

effects are not as big as the factors of teachers and 

students [12]. Agree with Heyneman & Loxley [13] 

in their research, that the factor that determines the 

quality of education including student achievement 

is the teacher who affects one-third of the percent. 

This statement, of course, also applies to the success 

of mathematics education, especially to students' 

problem-solving abilities. 

The teacher is a profession that requires special 

knowledge and skills to meet the needs of its 

students [14]. One of the student's needs is to acquire 

instruction until the student reaches the stage of 

optimal personal development. Professional teachers 

are teachers who can help their students learn [15]. 

However, in research conducted by Romanov et al 

[16]shows that the teacher is still having difficulty 

solving problems. Whereas teachers are the 

spearhead of education, so being a teacher is 

required to be able to master various abilities to 

equip students, including problem solving skills. 

Therefore, this basic ability has been instilled since 
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the teacher was still in college, including in the 

primary school teacher education department 

(PGSD). 

Primary School Teacher Education (PGSD) is an 

institution that is obliged to prepare elementary 

school teachers to be educated to become 

professional classroom teachers [17]. One of the 

indicators in professional competence that must be 

possessed by prospective elementary school teacher 

students is being able to implement conceptual, 

procedural knowledge, and their relationship in 

solving math problems and being able to apply them 

in everyday life (Ministry of National Education, 

2007). Problem solving in mathematics is one of the 

abilities that must be mastered by prospective 

elementary school teacher students[14]. Prospective 

teacher students need to master the ability to solve 

mathematical problems, because this competence is 

needed in addition to equipping the students 

themselves as well as to equip their students later, to 

be ready to face the challenges of an increasingly 

developing world [18]. 

However, in reality, many elementary school 

teacher candidates still have difficulty solving 

problems. This is indicated by several research 

results that state that the mathematics problem 

solving ability of prospective teacher students, 

especially elementary school teachers, is still low. 

Students cannot solve non-routine problem 

problems according to the stages of the pattern. This 

is because students are less accustomed to solving 

non-routine problems and lack information about 

problem-solving strategies [14,18,19]. This 

condition must be immediately observed by 

educators and education observers, especially in the 

Elementary School Teacher Education Study 

Program. This is because these students will later 

become teachers who are responsible for instilling 

concepts, attitudes, and skills, including problem 

solving skills in their students [14]. Therefore, 

educators must carry out learning that focuses on 

improving students' mathematical problem solving 

abilities. 

Given the urgency of the role of problem solving 

in the field of mathematics learning, especially in the 

PGSD program and observing student difficulties, it 

is necessary to make immediate efforts to overcome 

these problems. This is because students are 

prospective teachers who when they become 

teachers must equip their students with problem-

solving skills [14]. Alternative solutions that can be 

offered by researchers are in the form of curriculum 

integration using a nested model. Researchers offer 

alternative solutions in the form of curriculum 

integration using a nested model, with the hope that 

the mathematical knowledge obtained by students is 

more meaningful because it is integrated with other 

concepts and skills. 

"The nested model truly is an enriching model 

for integrating any number of skills and attitudes, 

dispositions, or habits of mind into the focus 

lesson"[21]. The purpose of this quote is that the 

nested model of integrated learning is a pattern that 

integrates the skills, attitudes, character, or thinking 

habits of students which are the focus of lessons in a 

subject. The advantage of this nested model is that 

teachers can combine several concepts on 

competency standards, abilities, skills, and attitudes 

in one lesson [21,22]. The relationship between 

concepts, abilities, skills, attitudes in integrated 

learning adds to the meaning of the concepts being 

learned so that students feel the learning process is 

more meaningful to solve real problems in life. 

One of the factors that affect problem solving 

ability is the initial ability of students. Each student 

has different initial abilities. Initial ability is the 

student's ability to solve routine problems that have 

been previously learned [24]. 

Based on the description above, the researcher is 

interested in researching problem-solving abilities in 

mathematics courses through integrated learning 

nested models in terms of the initial abilities of 

elementary school teacher education students. This 

study aims to obtain an overview of the problem-

solving abilities of students who get mathematics 

learning through integrated learning nested models 

in terms of the initial mathematical abilities of PGSD 

students. 

The hypotheses in this study are as follows. 

 There are differences in problem solving abilities 

between students who get integrated learning 

nested models and separate learning 

 There are differences in problem-solving 

abilities between students with high, medium, 

and low levels of mathematical ability 

 There is an interaction effect between integrated 

learning nested models and the level of 

mathematical abilities on problem solving 

abilities 

 

2. METHOD  
This study used a quasi-experimental research 

design by comparing two different types of learning, 

namely integrated learning nested models and 

separate learning. The design is a 3x2 factorial 

experiment with Integrated Learning independent 

variables and separate learning (Fragmented 

Learning) conducted by the teacher. The dependent 
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variable is the student's mathematical problem 

solving ability. While the control variable is the 

students' initial mathematical ability, namely high, 

medium, and low. The first group got integrated 

learning with the nested model with 10 students. The 

second group received a separate learning model of 

10 people. Research implementation was carried out 

through closely monitored zoom media. 

2.1. Participants and Research Sites 
Participants in this research are several parties who 

are involved in the research either directly or 

indirectly. The giving of a test for categorizing 

students' problem-solving thinking skills was carried 

out by researchers within one week, therefore 2 field 

workers (zoom) were needed to supervise the 

implementation of this test on the entire population. 

Likewise, the implementation of the pre-test, 

learning, and post-test in each experimental class 

requires 2 professionals, namely two through the 

zoom application. So that researcher is required to be 

able to equalize the perceptions of all volunteers to 

align with the desired research flow. 

The place in this research is in each house 

because this research will be conducted online with 

the help of zoom media and the Moodle application 

to download the test questions.  

2.2. Population and Sample  
Experimental research requires a population and a 

sample as a data source. Population and sample 

determination was carried out before the study was 

carried out. The population can be defined as a large 

group that is the scope of the study, while the sample 

is a small group that represents a large group. 

The population in this study was the scores of the 

students' problem solving abilities in the 3rd 

semester of PGSD Universitas Muhammadiyah 

Gresik. 

The sample is part of the number and 

characteristics of the population. To select a sample 

from a population there are several sampling 

techniques or sampling techniques. Various 

sampling techniques according to Nesselroade & 

Grimm[25] There are two sampling techniques, 

namely Probability Sampling and Non-Probability 

Sampling. The sample used in this study used a 

saturated sampling technique, where all populations 

were used as research samples, namely 10 students 

in the treatment class and 10 students in the control 

class. 

2.3. Research Instruments  
The data collected in this study were the data on 

students' problem solving abilities in the 

experimental group and the control group. 

Categorization of student problem-solving abilities 

is measured using a test instrument. Furthermore, 

data on student problem-solving abilities is 

measured through problem-solving ability 

instruments which are arranged based on indicators 

of problem-solving abilities. 

2.4. Data analysis 
The results of the mathematics problem-solving 

ability test in the form of a score will be used to 

analyze differences in problem solving abilities 

between students who obtain integrated learning 

nested models and separate learning; differences in 

problem-solving abilities between students with 

high, medium, and low levels of mathematical 

ability; and the influence of the interaction between 

integrated learning nested models with mathematical 

abilities on problem solving abilities. The data 

obtained were grouped according to the problem and 

based on the grouping, the data were processed using 

two-way ANOVA with the help of the SPSS version 

22 application by paying attention to the parametric 

prerequisite test. 

 

3. RESULTS AND DISCUSSION 
After the implementation of integrated learning, the 

nested model and separate learning in mathematics, 

PGSD students in semester 3 by paying attention to 

the students' initial mathematical abilities obtained 

through UTS scores in mathematics. Obtained the 

results of the parametric prerequisite test, namely the 

normality and homogeneity tests are shown in table 

1 and table 2. 

The results of the SPSS Version 22 test in Table 1 

show that the data is normally distributed, this is 

indicated by the sig value on the Shapiro-Wilk which 

shows a score of 0.063> 0.05. Whereas in table 2 

shows that the sig value is 0.187> 0.05, this means 

that the sample is homogeneous. The results shown 

in Tables 1 and 2 show that the sample meets the 

parametric test prerequisites so that the Two Way 

Anova test can be continued. 
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TABLE 1. Tests of Normality. 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistics df Sig. Statistics df Sig. 

Standardized Residual for 

Problem Solving 
, 178 20 , 096 , 910 20 , 063 

a. Lilliefors Significance Correction 

 

TABLE 2. Levene's Test of Equality of Error Variances a 
Dependent Variable: Problem solving 

F df1 df2 Sig. 

1,754 5 14 , 187 

Tests the null hypothesis that the error variance 

of the dependent variable is equal across groups. 

a. Design: Intercept + Learning + KAM + 

Learning * KAM 

 

Through the problem-solving ability test given to 

students after participating in mathematics learning 

by implementing Integrated Learning and 

Fragmented Learning, the score data for students' 

mathematical problem solving abilities was 

obtained. From the test score data for students' 

mathematical problem solving abilities, then the 

difference test was carried out using two-way 

ANOVA with the SPSS Version 22 application, 

which resulted in the following: 

3.1. Hypothesis Testing 1 
The first research hypothesis is that there are 

differences in problem-solving abilities between 

students who get Integrated Learning and 

Fragmented Learning. The statistical hypothesis and 

research hypothesis being tested are H0:μ1 = μ2, and 

H1: μ1 ≠ μ2. To test the hypothesis, the ANOVA test 

was used using SPSS version 22. The results 

obtained with the ANOVA test can be seen in Table 

3 below. 

 
TABLE 3. ANOVA Test Problem Solving Ability Test for students who get Integrated Learning and 

students who get Fragmented Learning. 

Tests of Between-Subjects Effects 

Dependent Variable: Problem solving 
Source Type III Sum of 

Squares 

df Mean Square F Sig. 

Corrected Model 2596,617a 5 519,323 6,478 , 003 

Intercept 79942,561 1 79942,561 997,204 , 000 

Learning 985,227 1 985,227 12,290 , 003 

KAM 620,617 2 310,308 3,871 , 046 

Learning * KAM 865,950 2 432,975 5,401 , 018 

Error 1122,333 14 80,167   

Total 83225,000 20    

Corrected Total 3718,950 19    

a. R Squared =, 698 (Adjusted R Squared =, 590) 

From the table of tests of between-subject effect 

which shows differences in learning in table 3, the 

value of Sig = 0.03 is obtained. The H0 test criterion 

is accepted if the significance value is greater than 

the valueα. Therefore the significance is smaller than 

the valueα= 0.05 then H0 is rejected. And H1 is 

accepted. This shows that there are differences in 

problem-solving abilities between students who get 

Integrated Learning and Fragmented Learning. This 

means that mathematics learning that applies 

Integrated Learning can provide results in the form 

of student problem solving abilities that are better 

than separate mathematics learning (Fragmented 

Learning). This result is also in line with the research 

conducted by Habibah & Maryanto[26] which 

shows that there is a significant difference between 

integrated learning with nested models and separate 

learning (Fragmented Learning). 
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3.2. Hypothesis Testing 2 
The second research hypothesis is that there are 

differences in problem-solving abilities between 

students with high, medium, and low initial 

mathematical abilities. 

The statistical hypothesis and research 

hypothesis being tested are H0: μ1 = μ2 = μ3 and H1: 

Not H0. To test the hypothesis, the ANOVA test was 

used using SPSS version 22. The results of the 

ANOVA test for differences in problem solving 

abilities based on students' initial mathematical 

abilities can be seen in table 3 above, namely with a 

sig value of 0.046 <0.05 which indicates that there 

are differences in problem solving abilities of 

students with high, medium, and low initial 

mathematical abilities and to analyze which pair of 

groups were different, I used the SPSS Post Hoc test 

of LSD and the results were as follows: 

 
TABLE 4. ANOVA Post Hoc Test Students' Problem Solving Ability Test in terms of their initial 

mathematical abilities. 

Multiple Comparisons 

Dependent Variable: Problem solving  

 LSD 

(I) KAM (J) KAM Mean Difference 

(IJ) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

Low 
Moderate 1.17 5,169 , 825 -9.92 12.25 

High 11.92 * 4,835 , 027 1.55 22.29 

Moderate 
Low -1.17 5,169 , 825 -12.25 9.92 

High 10.75 * 4,835 , 043 , 38 21.12 

High 
Low -11.92 * 4,835 , 027 -22.29 -1.55 

Moderate -10.75 * 4,835 , 043 -21.12 -, 38 

Based on observed means. 

 The error term is Mean Square (Error) = 80,167. 

*. The mean difference is significant at the 0.05 level. 

 

From table 4.Multiple Comparisons with 

different problem-solving abilities based on the level 

of students' initial mathematical ability are high and 

low because the sig value is 0.027 and the high level 

is moderate because the sig value is 0.043, these sig 

values are smaller than 0.05 with attention the 

average value then the problem-solving ability at a 

high level with low level is higher than high level 

with medium level. 

3.3. Hypothesis Testing 3 
The hypothesis tested is as follows: 

H0 = there is no interaction effect between 

Integrated Learning and early mathematical abilities 

on students' mathematical problem solving abilities 

H1 = there is an interaction effect between Integrated 

Learning and early mathematical abilities on 

students' mathematical problem solving abilities 

The interaction that occurs between learning and 

early mathematical abilities on students' problem 

solving abilities can be seen in table 4. From the 

results of the analysis, it is found that the 

significance value is 0.018. Therefore the 

significance is smaller than the valueα= 0.05, then 

H0 is rejected and H1 is accepted. This means that 

there is an interaction effect between Integrated 

Learning and early mathematical abilities on 

students' mathematical problem solving abilities. 

 

4. CONCLUSION 
Based on the results of the analysis and discussion 

that have been described in the previous section, this 

section will provide the following conclusions: 

 The application of Integrated Learning in 

mathematics learning makes a positive 

contribution to students' problem solving 

abilities. This can be seen from the results of 

research which show that there are differences in 

mathematical problem-solving abilities between 

students who get Integrated Learning and those 

who get Fragmented Learning. 

 The level of students' initial mathematical ability 

makes a positive contribution to problem solving 

abilities. This can be seen from the results of the 

research which show that there are differences in 

students' initial mathematical abilities. 

 There is an interaction effect between Integrated 

Learning and early mathematical abilities on 

problem solving abilities 
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