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Abstract 

This study aims to (1) find out whether the proportion of students with mathematical 
connection abilities ≥ minimum criteria of mastery learning in CONINCON learning 
model with ethnomathematics nuances was more than the learning completeness limit, 
namely 75%; (2) find out whether students' mathematical connection abilities through 
CONINCON learning model with ethnomathematics nuances were better than 
students' connection abilities with Problem Based Learning model; (3) find out 
whether students' self efficacy influences mathematical connection abilities; (4) 
describe mathematical connection abilities through CONINCON learning model with 
ethnomathematics nuances viewed from students' self efficacy. The method used was 
a mixed method with a sequential explanatory design. In this research, 6 research 
subjects were taken based on the category of self efficacy in experimental group. 
Research results show that (1) proportion of students with mathematical connection 
abilities ≥ minimum criteria of mastery learning in CONINCON learning model with 
ethnomathematics nuances was more than the learning completeness limit, namely 
75%; (2) students' mathematical connection abilities in CONINCON learning model 
with ethnomathematics nuances were better than students' connection abilities in 
Problem Based Learning model; (3) students' self efficacy has a significant influence 
on mathematical connection abilities of 68.7%; (4) description of students' 
mathematical connection abilities with categories : (a) high category of self efficacy 
are able to fullfill all indicators of mathematical connection abilities; (b) medium 
category of self efficacy can fulfill two indicators and less able to fullfill two 
indicators; (c) low category  of self efficacy only fulfill an indicator. 

© 2023 Published by Mathematics Department, Universitas Negeri Semarang 

 

1.  Introduction 

Mathematics is built from the connection of various elements such as ideas, facts, concepts, principles, and 
procedures or operations (Baiduri et al., 2020). The concepts in learning mathematics are interconnected 
with one another. Therefore, when students learn a concept, students need to learn other concepts (Kenedi 
et al., 2019). One of the characteristics of mathematics is the interrelationship between one topic and 
another. Apart from that, mathematics also has a relationship with other sciences outside of mathematics 
and also problems related to everyday life (Isfayani et al., 2018). Therefore, the interrelationships in 
mathematics are important for students to understand. 

One of the abilities that students must have in learning mathematics is the ability to make mathematical 
connections. Mathematical connection ability is the ability to connect between mathematical topics, connect 
mathematical topics with other sciences, and connect mathematical topics with real life (Nugraheni & 
Junaedi, 2019). In accordance with the 2013 curriculum in the regulation of the minister of education and 
culture number 22 of 2016 that the implementation of learning must be student-centered to discover for 
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themselves by linking material between mathematical concepts, other subjects and everyday life. 2013 
curriculum in the regulation of the minister of education and culture number 21 of 2016 explains that 
mathematical connection ability is one of the student competencies in learning mathematics at the 
SMP/MTs level, including: (1) having confidence in the power and usefulness of mathematics, as well as 
a critical attitude that is formed through student learning experiences; (2) have the ability to link 
mathematical ideas clearly and effectively; (3) utilizing mathematical concepts to solve mathematical 
problems and problems related to everyday life. 

Based on the results of the 2018 PISA (The Program for International Student Assessment) survey 
relating to mathematics, it shows that Indonesia is ranked 74th out of 79 countries. Indonesia is below the 
international average score with a score obtained by Indonesia of 379. Meanwhile, the international average 
score is 489 (PISA, 2018). This shows that students' mathematical connection ability is still low. The PISA 
test measures the mathematical literacy of 15 years old to formulate, use, and interpret mathematics in 
various contexts to describe, predict, and explain phenomena, recognizing the role that mathematics plays 
in real problems. One of the PISA tests measures mathematical connection ability (OECD, 2022). 

In addition, based on the results of research on the mathematical connections of junior high school 
students conducted by Nugraha (2018) it shows that students' mathematical connections are still relatively 
low. Meanwhile, based on research conducted by Nurafni & Pujiastuti (2019) it shows that overall students' 
mathematical connection abilities obtain an average of 65% which is included in the sufficient category. 
Meanwhile, according to Hasbi et al. (2019), students' mathematical connection skills in various schools in 
Indonesia are still relatively low and moderate. Whereas according to Kartika et al. (2019), the ability to 
make mathematical connections is important for concretizing the mathematical material that students learn. 
Students who have good connections can solve math problems better (Baiduri et al., 2020). Mathematical 
connection abilities have an important role in solving mathematical problems which include mathematical 
problems in everyday life and those related to other subjects (Iswara et al., 2021). Baiduri, Putri, & Alfani 
(2020) state that students must be guided and encouraged in learning mathematics to develop the habit of 
seeking connections and asking about connections. 

The low ability of mathematical connections is also experienced by students in one of the public junior 
high schools in Pekalongan Regency. Based on the results of observations at SMP Negeri 1 Kesesi, students' 
mathematical connection abilities were classified as low seen from the way students worked on the 
questions given. One of the questions is as follows : 

 
 

 
 
 
Most of the students in solving the problem directly entered the information contained in the problem into 
the formula of surface area of a cuboid. This can be seen in Figure 1. 
 

 
Figure 1. Student work results 
 

Based on Figure 1, it can be seen that when students solve these problems, students cannot relate topics 
in mathematics which relate material in certain topics to other topics and students cannot relate mathematics 
to the problems of everyday life. In answering the question, students directly enter the length, width, and 

A room in the Gadang traditional house is in the form of cuboid with length of 4 𝑚𝑚, width of 3 𝑚𝑚 and 
a height of 5 𝑚𝑚. The inner walls will be painted at a cost of Rp. 50.000 per 𝑚𝑚2. How much does it 
cost to paint the room? 
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height known in the problem into the formula for the surface area of cuboid without paying attention to the 
question that only the surface area of the wall is sought, so the area of the base and roof is not calculated. 

Based on the results of interviews conducted with one of the mathematics teachers at SMP Negeri 1 
Kesesi, the low ability of students' mathematical connections was suspected because in the learning process 
some teachers only explained the basic concepts, students were not used to solving problems related to 
everyday life. Meanwhile, based on the results of interviews conducted with students, students were able 
to write down information that was known and asked, but after that students experienced confusion in 
determining the next step in solving questions and students were also unsure of their answers. 

There are still many students who think that mathematics is a difficult subject, even though mathematics 
has benefits for other fields of study as well as for everyday life. Students' belief in their ability to face a 
challenge is often referred to as self efficacy. Self efficacy is one of the factors that influence mathematical 
connection abilities (Mukhtari et al., 2019). According to Isfayani et al. (2018), self efficacy in mathematics 
is an individual's or student's belief in his own ability to organize and carry out mathematics learning 
activities to achieve a certain goal by predicting how much effort is needed to achieve that goal contained 
in the dimensions of magnitude, level, and strength. Fitasari et al. (2019) stated that the greater the self 
efficacy in learning mathematics, the greater the learning outcomes obtained by students. Students with low 
self efficacy tend not to want to try to learn because they believe that learning cannot help them solve 
problems. Meanwhile, students with high self efficacy tend to like challenges. 

Mathematical connection abilities can help students connect between mathematical concepts so that 
students do not study them separately (Maulida et al., 2022). Teachers must be able to carry out learning 
that can facilitate students in learning that can hone mathematical connection skills. According to Fadilah 
et al. (2021) teachers can choose a constructive learning model. Students learn to construct their own 
knowledge and find connections, both internal connections (between concepts and between mathematical 
topics) and external concepts (relations with topics outside of mathematics). One of the constructive 
learning models is the CONINCON learning model. The CONINCON learning model has 5 phases namely 
the constructive orientation phase, the construct phase, the integrative phase, the contextual phase, and the 
reflective phase (Maulida et al., 2022). CONINCON stands for Constructivistic (CON), Integrative (IN), 
and contextual (CON). According to Saminanto in (Maulida et al., 2022), CONINCON learning model is 
a learning model that is based on 3 approaches namely constructive, integrative, and contextual approaches. 

Simamora et al. (2018) suggest that mathematics teachers strive for quality learning materials and 
integrate local culture in learning mathematics. This results in efforts to combine students' experiences in 
mathematics that are beneficial to increase cultural relevance and are also effective in helping educate 
students. Therefore, there is a need for cultural content in mathematics learning that bridges between school 
mathematics and mathematics in everyday life based on local culture or the peculiarities of the area. One 
way is to combine the learning model with ethnomathematics, as in CONINCON learning model with 
ethnomathematics nuances. 

In CONINCON learning model with ethnomathematics nuances, the teacher relates the mathematics 
material being taught to the culture of Pekalongan, so that the knowledge gained by students is not only 
about mathematical material, but students can also know the characteristics of Pekalongan more broadly. 
Active participation is a place for students to develop mathematical connection abilities in terms of self 
efficacy, so that the process of receiving or understanding subject matter comes from the results of active 
interactions between students themselves. Thus, the CONINCON learning model with ethnomathematics 
nuances is expected to improve mathematical connection abilities in terms of student self efficacy. 
Therefore, researchers carry out mathematics learning with the CONINCON model with ethnomathematics 
nuances to be able to improve mathematical connection abilities in terms of student self efficacy. 

Based on the background that has been described, this study aims to : (1) find out whether the proportion 
of students with mathematical connection abilities ≥ minimum criteria of mastery learning in CONINCON 
learning model with ethnomathematics nuances is more than the learning completeness limit, namely 75%; 
(2) find out students' mathematical connection abilities in CONINCON learning model with 
ethnomathematics nuances is better than students' connection abilities in Problem Based Learning model; 
(3) find out whether students' self efficacy influences mathematical connection abilities; (4) describe 
mathematical connection abilities through CONINCON learning model with ethnomathematics nuances 
viewed by students' self efficacy. 
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2.  Methods 

This reserach used mixed method research that combine quantitative and qualitative reserach method. The 
research design was used a sequential explanatory design. In this research design, the first stage of the 
research was carried out using quantitative methods and the second stage was carried out using qualitative 
methods. The quantitative research design in this study used quasi-experimental designs. The form of 
research design chosen was the post test only control group design. 

Table 1. Posttest only control group design 
Group Treatment Posttest 

Experimental Group X O1 

Control Group Y O2 

Information : 
X  : CONINCON Learning Model with Ethnomathematics Nuance 
Y  : Problem Based Learning 
O1  : Posttest of Mathematical Connection Ability in Experimental Group 
O2  : Posttest of Mathematical Connection Ability in Control Group 
 

The research was conducted at SMP Negeri 1 Kesesi, Pekalongan Regency, Central Java 51162. The 
population in this study were all grade VIII students of SMP Negeri 1 Kesesi for 2022/2023 academic year, 
consisting of 265 students. The sample was taken using cluster random sampling technique. This study took 
students from two classes as research samples, namely students in class VIII C and VIII F. Students in class 
VIII C as the control group who were given learning using Problem Based Learning and students in class 
VIII F as the experimental group that were given learning using CONINCON learning model with 
ethnomathematics nuances. 

The determination of research subjects was taken using a purposive sampling technique by considering 
the test scores of mathematical connection abilities and the results of the self efficacy questionnaire 
classification in the experimental group students. This study chosen 6 students in the experimental group 
as research subjects. Two students with high self efficacy, two students with medium self efficacy, and two 
students with low self efficacy were selected. 

Data collection techniques used to obtain research data included documentation, tests, questionnaires, 
and interviews regarding mathematical connection abilities viewed by self efficacy of SMP Negeri 1 Kesesi 
students in offline learning in the material class of two-variable linear equation systems. Data analysis in 
this study was in the form of preliminary data analysis of students' mathematical connection abilities, 
quantitative data analysis of mathematical connection ability test results, and qualitative data analysis. 
Preliminary data analyzed were data on midterm assessment scores for class VIII C and VIII F of SMP 
Negeri 1 Kesesi for the 2022/2023 academic year. Preliminary data analysis in this study included normality 
tests, homogeneity tests, and similarity tests of two means with the help of IBM SPSS Statistics 25 software. 
Quantitative data analysis in this study is in the form of hypothesis testing. There are 3 hypothesis tested, 
included : (1) Test hypothesis 1, namely whether the proportion of students with mathematical connection 
abilities ≥ minimum criteria of mastery learning in CONINCON learning model with ethnomathematics 
nuances is more than the learning completeness limit, namely 75%. The test used is one-sample average 
test and right-sided proportion test; (2) Testing hypothesis 2 is used to determine whether students' 
mathematical connection abilities in CONINCON learning model with ethnomathematics nuances is better 
than students' mathematical connection abilities in problem based learning. The test used is two-mean 
difference test and two-proportion difference test; (3) Testing hypothesis 3 is used to determine whether 
there is a significant effect of self efficacy on students' mathematical connection abilities using a simple 
linear regression statistical test. 

Qualitative data analysis in this study was in the form of self efficacy questionnaire data analysis and 
analysis of interview results. Qualitative data analysis in this study includes data reduction, data display, 
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and drawing conclusions. The results of the mathematical connection ability interview can be used to 
triangulate the results of the mathematical connection ability test so that the level of mathematical 
connection ability can be described in terms of student self efficacy.  

3.  Results & Discussions 

3.1.  Initial Data Analysis 
Initial data analysis was used for one of the references of sample selection by normality tests, homogenity 
tests and similarity of the two average tests. The initial data analyzed was the midterm exam score data of 
class VIII C and VIII F. After testing for normality, homogeneity, and similarity of the two averages in the 
two classes, the data obtained from a normal distribution, has the same variance (homogeneous), and there 
was no difference between the two classes.  

3.2.  Proportion of Students with Mathematical Connection Abilities ≥ Minimum Criteria of Mastery 
Learning in CONINCON Learning Model with Ethnomathematics Nuances Is More Than Learning 
Completeness Limit, Namely 75% 

Analysis of the results of the mathematical connection ability test begins with carrying out the normality 
test and homogeneity test. Based on the results of data analysis on tests of students' mathematical 
connection abilities, it shows that the test scores of students' mathematical connection abilities with the 
CONINCON learning model with ethnomathematics nuances at SMP N 1 Kesesi are normally distributed 
and homogeneous. Then, tested the average of one sample and the classical completeness test. The results 
showed that students' mathematical connection abilities in the matter of a system of two-variable linear 
equations in CONINCON learning model with ethnomathematics nuances at SMP N 1 Kesesi were 
completed both individually and classically. In the mathematical connection ability test, the average value 
of the experimental group was 80.44 with the lowest value being 60 and the highest value being 95.  

The average test results for one sample obtained 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 6.761 ≥ 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 1.696 so it can be 
concluded that the average result the test of students' mathematical connection abilities with the 
CONINCON learning model with ethnomathematics nuances is more than 72. Furthermore, for the classical 
completeness test the result is 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 2.093 ≥ 𝑧𝑧(0.5−𝛼𝛼) = 1.645. These results indicate that the 
proportion of students who complete the class using the CONINCON learning model with 
ethnomathematics nuances is more than 0.745. Based on the results of the mathematical connection ability 
test in the ethno-mathematics nuanced CONINCON learning model at SMP N 1 Kesesi, there were 29 
students out of 32 students or 90.6% who had achieved individual mastery. Based on the results of the one-
sample average test and the classical mastery test, it can be said that the application of the CONINCON 
learning model with ethnomathematics nuances at SMP N 1 Kesesi on the subject matter of two-variable 
linear equation systems can help students achieve learning mastery. This can be achieved because the syntax 
of the CONINCON learning model is related to mathematical connection abilities. 

This is supported by the research of Reksadini et al. (2022) which states that the syntax of the 
CONINCON learning model is related to indicators of mathematical connection ability. The first phase is 
the construct orientation phase in the form of apperception activities regarding the prerequisite material. If 
students master the prerequisite material, students can construct their own new knowledge learned and can 
find out the benefits of the knowledge learned in other fields and in everyday life. The second phase is the 
construct phase. The construct phase corresponds to an indicator of mathematical connection ability, 
namely connections between topics in mathematics (Maulida et al., 2019). The third phase is the integrative 
phase. This phase corresponds to an indicator of the ability of mathematical connections, namely 
mathematical connections with fields other than mathematics. The fourth phase is the contextual phase. In 
this phase students associate the material studied with everyday life. The fifth phase is the reflection or 
feedback phase to determine student mastery of material related to indicators of mathematical connection 
ability. In this phase, students summarize the material they have learned and are given quizzes or 
assignments. 
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3.3.  Students' Mathematical Connections Ability in CONINCON Learning Model with Ethnomathematics 
Nuances Are Better Than Students' Mathematical Connections Ability in Problem Based Learning 

In learning material of two-variable linear equations systems using CONINCON learning model with 
ethnomathematics nuances at SMP N 1 Kesesi, 29 students in the experimental group achieved 
completeness. Meanwhile, the students in the control group who completed the problem-based learning 
model of the two-variable linear equation system material were 25 students. Based on these data, it can be 
said that the proportion of students who complete the material learning system of two-variable linear 
equations with the CONINCON model with ethnomathematics nuances at SMP N 1 Kesesi is beter than 
the problem-based learning model. Statistically the results obtained 𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 1.92 ≥ 𝑧𝑧(0.5−𝛼𝛼) = 1.64 so it 
can be concluded that the proportion of students who complete the class using the CONINCON learning 
model with ethnomathematics nuances is more than the proportion of students who use the problem learning 
model based learning. The results of the average difference test obtained 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  =  2.79 >  𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 =  1.67 
so that it can be said that the average test results for students' mathematical connection abilities for the 
material two-variable linear equations systems in the CONINCON learning model with ethnomathematics 
nuance more than the average the average test results of students' mathematical connection abilities in the 
material two-variable linear equations systems in problem-based learning model. Even though the control 
group used worksheets and textbooks from the teacher in the learning process, the experimental group used 
ethnomathematics nuanced worksheets and powerpoint media with ethnomathematics nuances so that it 
helped students better understand the problems they faced and better understand the material of a system 
of two-variable linear equations. 

3.4.  Influence of Self Efficacy on Students' Mathematical Connection Ability 
Based on the results of the analysis of simple linear regression tests, there is a significant influence between 
students' mathematical connection abilities and students' self efficacy. This can be seen from the results of 
the analysis which obtained an R Square value of 0.687. This value implies that the influence of students' 
self efficacy on students' mathematical connection abilities is 68.7%, while 31.3% of students' critical 
mathematical connection abilities are influenced by other variables that not researched. This can be seen 
from the results of student test work and interviews conducted by researchers with students. Students with 
high self efficacy have enthusiasm in working on questions with confidence. Students always try to do 
things on their own to the best of their abilities. This is in line with the results of research conducted by 
Rahmi et al. (2020) which suggested that 70% of students scored below the class average due to students' 
low of self efficacy. 

3.5.  Classification of Student Self Efficacy 
Students grouping was determined based on the category of student self efficacy by using a questionnaire 
consisting of 20 statement items with four Likert scale options that students had to choose according to the 
conditions of each student. After all the self efficacy questionnaire statement items were filled in by 
students, the results of grouping students in the experimental group were obtained which can be seen in 
Table 2. 

Table 2. Data of student self efficacy category 
Category of Self Efficacy The Number of Students Percentage 

High 6 19% 

Medium 22 69% 

Low 4 12% 

For each category, 2 students with high self efficacy, 2 students with medium self efficacy, and 2 students 
with low self efficacy were taken so that there were 6 students as research subjects. The determination of 
the 6 research subjects is shown in Table 3 as follows. 
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Table 3. Data of student self efficacy category 
Category of 
Self Efficacy 

Student 
Code 

Self 
Efficacy 

Score 

Test 
Score 

High E-09 64 95 

 E-12 59 88 

Medium E-02 47 80 

 E-31 47 85 

Low E-20 38 73 

 E-05 37 68 

3.6.  Description of Mathematical Connection Abilities Viewed by Students' Self Efficacy in CONINCON 
Learning Model with Ethnomathematics Nuances 

3.4.1 Students' Mathematical Connection Ability Viewed by High Self Efficacy 
There are 2 research subjects in the category of high student self efficacy, namely subject E-09 and subject 
E-12. Subjects with a high level of student self efficacy tend to have high mathematical connection abilities 
as well. It can be seen from the mathematical connection ability test scores obtained by subjects in high 
student self efficacy groups tend to be higher than subjects in moderate and low student self efficacy groups. 
 

 
Figure 2. Answers to Subject E-09 from Indicator 4 Question Number 4 
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Figure 3. Answers to Subject E-12 from Indicator 3 Question Number 3 
 
3.4.2 Students' Mathematical Connection Ability Viewed by Medium Self Efficacy 
There are 2 research subjects in the high student self efficacy category, namely subjects E-02 and E-31. 
Subjects with a medium level of student self efficacy have mathematical connection abilities between 
subjects in the high and low self efficacy groups. It can be seen from the mathematical connection ability 
test scores obtained by subjects in the medium student self efficacy group tend to be higher than subjects 
in the low student self efficacy group, but lower than subjects in the high student self efficacy group. 

 
Figure 4. Answers to Subject E-02 from Indicator 4 Question Number 4 
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Figure 5. Answers to Subject E-31 from Indicator 3 Question Number 3 
 
3.4.3 Students' Mathematical Connection Ability Viewed by Low Self Efficacy 
There are 2 research subjects in the category of high student self efficacy, namely subjects E-20 and E-05. 
Subjects with a high level of student self efficacy tend to have low mathematical connection abilities as 
well. It can be seen from the mathematical connection ability test scores obtained by subjects in low student 
self efficacy groups tend to be lower than subjects in high and medium student self efficacy groups. 
 

 
Figure 6. Answers to Subject E-20 from Indicator 4 Question Number 4 
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Figure 7. Answers to Subject E-05 from Indicator 3 Question Number 3 

4.  Conclusion 

Based on the results of research and discussion, the following conclusions are obtained: (1) Proportion of 
students with mathematical connection abilities ≥ minimum criteria of mastery learning in CONINCON 
learning model with ethnomathematics nuances is more than the learning completeness limit, namely 75%; 
(2) students' mathematical connections ability in CONINCON learning model with ethnomathematics 
nuances are better than students' mathematical connections ability in problem based learning; (3) there is 
an influence of self efficacy on students' mathematical connection ability of 68.7%. (4) description of 
mathematical connection abilities viewed by students' self efficacy in CONINCON learning model with 
ethnomathematics nuances as follows: (a) subjects at high categories of self efficacy are able to fulfill all 
indicators of mathematical connection abilities; (b) subjects at medium self efficacy categories are less able 
on indicators of the connection of mathematics with sciences other than mathematics and indicators of the 
connection of mathematics with everyday life. (c) subjects at low categories of self efficacy are only fullfill 
an indicators of mathematical connection ability. 
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