
5th ICRIEMS Proceedings 
Published by Faculty Of Mathematics And Natural Sciences  
Yogyakarta State University, ISBN 978-602-74529-3-0 

ME-591 
 

The Implementation of Case-based Learning Viewed from 

Mathematical Connection Ability  

Erlinda Rahma Dewi1, a) and Marsigit2, b) 

1Postgraduate Program of Mathematics Education, Yogyakarta State University 

Jl. Colombo No 1, Karangmalang, Depok, Sleman, Yogyakarta, Indonesia 
2Postgraduate Program, Yogyakarta State University 

Jl. Colombo No 1, Karangmalang, Depok, Sleman, Yogyakarta, Indonesia  

 
a)Corresponding author: erlindarahmadewi@student.uny.ac.id 

b)marsigit@uny.ac.id 

Abstract. The mathematical connection ability is very important for students. The students’ mathematical connection 

ability includes (1) connection between mathematical topics, (2) connection with other disciplines, (3) relationships in 

everyday life, hence it is necessary to do a learning that can improve students' mathematical connection ability. The 

purpose of this research was to determine the impact of mathematics learning using Case-based Learning viewed from 

the mathematical connection ability of the 8th grade students (age 13-14). The method of the research was quasi-

experimental research. The population of the research was all 8th grade students. There were four classes of the 

population. The sample group as well as the experimental group, of this research, was only one class taken from the 

population available. Case-based learning provided an opportunity to analyze content by first introducing the core 

knowledge domain and encouraging the students to search for other knowledge domains that might be relevant to the 

problem given in the case. Therefore, case-based learning was closely related to the students' mathematical connection 

ability. The data analysis used was one sample t test. The result of this research showed that case-based learning was 

effective in terms of improving the students' mathematical connection ability. Case-based Learning could be used by 

the teachers in mathematics learning for the students, especially for the junior high school students, which was able to 

improve the students’ mathematical connections ability. 
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INTRODUCTION 

The formal education in schools is an effort to improve the quality of the human resources. One of the subjects 

taught in school is mathematics. In reality, however, the math scores obtained by Indonesian students are low. 

Based on the results of the Programme for International Student Assessment (PISA) in 2015 [10], in the field of 

mathematics, Indonesia ranked 63 out of 70 participating countries. The mathematics mean score of Indonesian 

students in PISA 2015 was 386 [10].  

Mathematics learning has corresponding standard processes of the National Council of Mathematics Teachers 

(NCTM) [9] which are the process of problem solving, reasoning and proofing, mathematical connections, 

mathematical communication, and mathematical representation. One of the skills needed in the mathematics 

learning is the mathematical connection ability. The mathematical relationship are kinds of linking activities in 

mathematics which involve the relationship of representation of concepts and procedures, linking mathematics 

with other fields of study, and using those relationships [2].  Mathematical connections are classified into three 

connection standards [9]: (1) recognize and use connections among mathematical ideas; (2) understand how 

mathematical ideas interconnect and buid on one another to produce a coherent whole; (3) recognize and apply 

mathematics in contexts outside of mathematics. 

Connection can build a conceptual understanding [1]. Students with high mathematical connection skills will 

easily solve mathematical problems because basically the math connections are connected each other. The ability 

of mathematical connections is the ability to solve mathematical problems that have relevance to the material 

previously studied [11]. The ability of mathematical connections leads the students and the teachers to relate 
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mathematics to what happen in the daily life, especially to those which suit to the students’ lives and interests and 

let them to connect between the mathematical concepts and the topics [7]. The meaning of the learning process 

will occur if the students provide the relationship between the subject matter and the context in everyday life as 

well as other sciences. Mathematical connection is the core of the learning to understand the mathematical 

concepts. Students with good mathematical connection skills will not feel dizzy with many topics in mathematics, 

since they understand the matters by associating the new concepts with the old ones that have been studied [14]. 

So having a math connection ability is very important for the students.  

There are many ways the teachers can do to improve the students' mathematical connections ability. One of 

them is through the learning approach. One of the learning approaches that can be used is case-based learning. 

Case-based learning is a constructivist-oriented learning approach with the active participation of the students so 

that they can build their own knowledge [8]. Case-based learning helps the students to transfer the knowledge of 

the material being learned [5]. The advantage of using cases in learning is that the students can think critically 

about complex situations and can decide what to do [4]. Williams [4] also states that the advantage of using cases 

in learning is that the students can develop self-knowledge.  

Mayer [12] states that in case-based learning, the students are given a realistic problem scenario, a case, which 

can be studied retrospectively by testing how the case is resolved or interactively trying to solve the case. In case-

based learning, the students can apply theory into a real context and can think critically about complex situations 

[4]. The students apply theoretical knowledge in solving real problems in a supportive environment [15]. These 

statements show that case-based learning is closely related to one of the indicators of mathematical connections, 

that is connections in everyday life. 

Case-based learning involves the students to learn by using realistic narratives.This narrative provides an 

opportunity for the students to integrate many sources of information into an authentic use [3]. Case-based learning 

provides an opportunity to analyze content by first introducing the core knowledge domain and encouraging 

students to search for other knowledge domains that may be relevant to the problem given in this case [12]. Case-

based learning requires the students to use prior knowledge to solve cases [13]. Knowledge or other information 

used may be other disciplines and other mathematical topics. This indicates that case-based learning is closely 

related to the mathematical connection indicators, which were (1) the connection between mathematical topics 

and (2) connections with other disciplines. 

Based on the explanation, it is believed that case-based learning is closely related to mathematical connection 

indicator. So in this paper, the author would like to know the importance of case-based learning when applied in 

mathematics learning and how effective case-based learning on students' mathematical connection ability is 

METHOD 

This study aimed to determine the importance of case-based learning on the students' mathematical connection 

ability. The research method was quasi-experimental research. The selection of this research method was based 

on condition in which the researcher did not create a new class for the research, but using the existing class with 

the assumption that the classes were the same. The population of the research was all 8th grade students. There 

were four classes of the population. The sample group as well as the experimental group, of this research, was 

only one class taken from the population available. 

The independent variable in this research was the learning approach which was case-based learning approach. 

While the dependent variable in this study was the ability of mathematical connections. The research design used 

in this research was the pretest-posttest - non-equivalent group design of which the design is presented in the 

following figure. 

 

 

 

FIGURE 1. The research design (pretest-posttest non-equivalent group design) 

Symbol description of Fig. 1: 

G1  : The experiment class with case-based learning approach 

O1 : Test and Questionnaire before treatment 

O2 : Test and Questionnaire after treatment 

X1 : Implementation of the case-based learning approach 

Pretest was given to know the initial condition of the subject. The pretest adapted to the research variable to 

be measured was the ability of mathematical connection. Then, the given treatment was in the form of learning 
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using the case-based learning approach to the experimental class. Furthermore, after treatment, posttest was given 

using non-routine questions to measure the ability of mathematical connections. 

There were several things that should be well controlled by the researchers during the research to keep the 

results of research. The things that should have been controlled included: 

1. the way teachers taught  should be in accordance with the learning stages set out in the prepared learning 

design, 

2. pretest and posttest were given in a long interlude. 

In addition to the things mentioned above, there were other variables that were suspected to affect the students’ 

learning outcomes where these variables could not be controlled by the researcher such as the students’ learning 

motivation, each student's initial ability, the students’ attitudes toward teachers and the students' attitudes toward 

friends. 

The instrument used in this study was a test instrument. The test instrument was an open matter for measuring 

the mathematical connection ability. The test used was in the form of essay test. There were two instruments used 

namely pretest and posttest. The preparation of the test instrument began with the manufacture of the test indicator, 

then  it was continued by the creation of the question. After that, it was followed by asking the experts to validate 

the research instrument of which the instrument was tested. The following is a test indicator of a mathematical 

connection test. 

TABLE 1. The test indicator of mathematical connection test 

Aspect Indicator 

Using the connection between 

mathematical concepts 

Using the relationship between the concept of a 

circle and the concept of lines and angles. 

Using the connection of 

mathematical concepts with 

context in daily life 

Using the concept of circumference of circles to 

solve problems in daily life  

Using the connection of 

mathematical concepts with 

other fields of study 

 

Using the connection between the concept of 

the circumference of the circle and the GLBB 

on physics. 

The students’ mathematical connection problems is showed like in the following Fig. 2: 

  
(a) (b) 

FIGURE 2. (a) pretest of mathematical connection test, (b) post test of mathematical connection test 
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RESULT AND DISCUSSION 

The sample size used was less than 200. Thus, the test of normality used was the Shapiro-Wilk normality test. 

Based on the test’ results in the prerequisite test, all samples came from normal distributed populations. The result 

of Shapiro-Wilk normality test using SPSS is presented in the Fig.3 below.  

 

 

FIGURE 3. Nthe result of normality test using SPSS 

The value of significance (Sig.) in the Shapiro-Wilk column was 0.139. The value of significance was more than 

0.05. It can be said that the data was normal distributed population. The results of the Shapiro-Wilk normality test 

are presented in the following graph. 

 

 

FIGURE 4. Normal QQ-plot of the Shapiro-Wilk normality test 

Based on Widoyoko classification [6], after obtaining the data of students' mathematical connection ability, 

the total value of each unit was categorized based on the predetermined criteria in table 2 below.  

TABLE 2. Student’s mathematical connection ability criteria 

Interval Category 

X > 9,6 Very good 

7,2 < X ≤ 9,6 Good 

4,8 < X ≤ 7,2 Medium 

2,4 < X  ≤ 4,8 Low 

X  ≤ 2,4 Very low 

Result data and description of the students’ mathematical connection test can be seen in table 3 below. 

TABLE 3. Descriptive statistics of students’ mathematical connection 

ability  

Description Before After 

Average 6,59 8,59 

Standard Deviation 2,00 1,68 

Theoretical Minimum Value 0 0 

Minimum Value 2 5 

Theoretical Maximum Value 12 12 

Maximum Value 10 12 

Completeness (%) 34,38 % 81,25 % 

The mean score of the students’ mathematical connection ability test before being given case-based learning is 

6,59 at "medium" intervals. The mean score of the students’ mathematical connection ability test after being given 
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case-based learning was 8,59 at "good" intervals. There was an increase in the mean score before and after 

treatment.  

Case-based learning was considerably effective in terms of the students' mathematical connection ability if the 

minimum mean score achieved was "good" or at least 7.2. The result of calculation in table 3 shows that the 

effectiveness of mathematics learning with case-based learning approach reached 81,25%. Because the sample 

came from a normal distributed population, we can use one sample t-test.  The result of one sample t-test is 

presented in Fig. 5. 

  

FIGURE 5. Result of one-sample t-test using SPSS 

Based on the result of one sample t-test, the value of significance (2-tailed) was 0,000. Because the value of 

significance < 0,05, alternative null hypothesis was rejected and it could be concluded that Case-based Learning 

was effective in terms of the students' mathematical connection ability. 

CONCLUSION 

Based on the results of the data analysis and discussion, it can be concluded in general that the students after 

obtained the treatment in the form of learning using case-based learning have better mathematical connection 

ability than the students who have not been treated using case-based learning. When viewed in detail, the number 

of the students who obtained the results of mathematical connections in the categories of "good" and "very good" 

has increased, from 34.38% to 81.25% of the students. Based on the results of one-sample t test, it can be said that 

the approach of case-based learning is effective in case of increasing the students' mathematical connection ability 

so that it can be used in the mathematics learning. The good mathematical connection ability can also improve the 

students' conceptual understanding. The students with high mathematical connection skills will easily solve 

mathematical problems.   
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