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Abstract. The study was motivated by low mathematical creative thinking ability and 

preparation for the XXI century 4.0 disruption era. Mathematics in Context (MiC) is a 

learning model that links learning content with the real world and open ended questions 

to train students' creative thinking ability. The aim of this study was to know the 

effectiveness of the MiC learning model with open ended approach to mathematical 

creative thinking ability.  Data analysis used a proportion of one party test, one party 

average test, two proportion difference test, and two average difference test. The result 

showed that the students who used MiC learning with an open-ended approach were 

effective on mathematical creative thinking ability. Based on the result, the MiC model 

with an open-ended approach needs to be a consideration for teachers to carry out in 

learning. 
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1   Introduction 

Industrial Revolution 4.0, Indonesia is on the verge of problems in managing human 

resources [1]. To compete in disruption era, creative thinking is needed [2]. Based on the 

results of the Trend International Mathematics and Science Study (TIMMS), the ability to 

think creatively in Indonesia is only 2% [3].   

creative thinking is an extraordinary and unusual activity by combining seemingly 

unrelated information and triggering new solutions or ideas that show fluency, flexibility, 

originality in thinking and elaboration [4]. Open ended questions presented have more than 

one correct answer so that diverse answers give students the opportunity to find something 

new, try to find other alternatives, and connect between problems. [5]. 

One of materials that requires mathematical creative thinking is social arithmetic. The 

percentage of students’ completeness who answered correctly on material related to social 

arithmetic in Balangan Regency based on 2018 UN results was 27.51 [6]. The result of the 

preliminary study at MTsN 1 Balangan, South Kalimantan Province showed that the students’ 

average of mathematical creative thinking ability was 38.32. The result of the observation 

showed that the study in the classroom rarely gave real-world-related questions and it was still 

teacher-centered. Whereas, the 2013 curriculum learning model that was applied at MTsN 1 

Balangan was Problems Based Learning.  
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The Mathematics in Context (MiC) learning model can be a solution to the problem. 

Mathematics in Context is learning mathematics related to daily life where this learning model 

helps the teachers and the students link the content by connecting mathematics with problems 

in the real world so that the learning becomes meaningful [7]. Those are the learning steps of 

Mathematics in Context (1) Analyzing textbooks from other subjects that related to 

mathematics learning material will be taught, (2) Communicating learning objectives, (3) 

Resolving contextual problems (4) Developing mathematical topics and concepts that are 

needed for mathematical models and solutions, (5) Determining models, (6) Formulating 

solutions of problems, (7) Determining appropriate solutions, (8) Interpreting solutions in 

terms of situational contexts, and (9) Drawing conclusions and demonstrating [8].  

Problem Based Learning is learning that is designed by giving a problem to the students 

but the teacher conveys some information or material so the students learn to build their 

concepts independently through the problem [9] Langkah-langkah pembelajaran PBL yaitu (1) 

orienting problems to the students; (2) organizing the students to conduct the research; (3) 

assisting independent and group investigations; (4) developing and presenting works; (5) 

analyzing and evaluating the problem solving process. The effectiveness of learning is 

measured by the students’ achievement of learning objectives [11]. Learning effectiveness 

criteria are (1) knowing the proportion of students' creative thinking ability in the MiC 

learning model with open ended approach to achieve completeness more than 75%, (2) 

knowing the average mathematical creative thinking ability of the students in the MiC learning 

model with an open ended approach beyond actual completion limit, (3) knowing the 

proportion of mathematical creative thinking ability in the MiC learning model with open 

ended approach to be more than proportion in the PBL learning model, (4) knowing the 

students’ average ability to think creatively in the MiC learning model with an open ended 

approach to be more than the students’ average in the PBL learning model [12]. 

2   Methods 

This study was a quasi-experimental study. Data collection methods used in the study 

were observation, tests, documentation, and literature reviews. Classes were chosen randomly 

with the provisions of a normal distribution, homogeneous classes, and the averages of both 

classes of each gender having a statistical similarity before being given treatment. The 

population in this study was VII grade students in the even semester MTsN 1 Balangan 

academic year 2018/2019. The sample was chosen by cluster random sampling technique. 

The preliminary test was given to find out the actual completion limits and chose the class 

to be used as an experimental class based on gender that used MiC learning, while the control 

class was based on gender that used the PBL model. Class VII 1 and VII 4 were chosen as the 

experimental classes of male and female, while classes VII 3 and VII 6 respectively were 

chosen as control classes of male and female, and class VII 5 was chosen as a trial class. The 

limit of an actual completion was based on the average score which was reached by the 

student groups [13]. To determine the limit of the actual completion would be obtained with 

the formula (1): 

0,25 SD    (1) 

 

Based on the formula (1), it was obtained that the limit of the actual completion was 42. 

Then, it was continued by testing the homogeneity and normality of the final data. The 
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normality test was carried out by the Kolgorov-Smirnov test and homogeneity test was carried 

out by the Levene test [14]. Classical completeness test used proportion test [15].  The average 

completeness test used one sample t test, the average difference test used the independent t test 

[14]. The MiC questions with the open ended approach were collected through survey and 

interview in December 2018. The study was conducted in April-May 2019. 

3   Result and Discussion 

Mathematics learning model in context model with open ended approach was held four 

meetings. The implementation was carried out outside the classroom at two meetings, namely 

the first meeting and the forth meeting while the second and the third meetings were given real 

problems around the students.  

 

Fig. 1. the female experimental class recorded information provided by cooperative officers. 

Figure 1 showed the first meeting of MIC learning which was done in school cooperative 

where the students were searching information to the officers of school cooperative to get the 

data of buying and selling price.  

 
Fig. 2. The male experimental class analyzed snacks they had bought. 
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Figure 2 showed the fourth meeting of MIC learning where the students bought a snack 

showing net in its pack to be analyzed then it was discussed by groups related to the gross, tare 

and net material. 

 

Fig. 3. Wong Solo Restaurant, Paringin, South Kalimantan. 

In Figure 3, the students were given problems related to tax and discount where it was 

done in the restaurant located near the school in the second meeting. 

 

Fig. 4. Bank Kalsel in Batumandi, South Kalimantan. 

Figure 4 showed that the students were given problems related to interest in a Bank 

which was located near the school but they had never visited it. Based on the initial data 

analysis, the result showed that the samples taken from the population which had normal 

distribution had homogenous variance. Moreover, the initial average score of the experimental 

class students was the same as the control class students. It showed that the samples of this 

study had the same initial condition. Table 1 showed the final result of creative thinking 

ability tests. 
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Tabel 1.  Final Results of Creative Thinking Ability Tests 

Class N Average Standar 
Deviation 

Highest 
Score 

Lowest 
Score 

VII 1 34 58.52 17.71 90 10 

VII 3 34 50.10 19,98 83 10 

VII 4 28 56.25 18.59 88 21 

VII 6 29 47.41 16,21 83 10 

Based on the result of analyzing the final test of mathematical creative thinking ability in 

Table 1, it was obtained that the students who used MIC learning model with open ended 

approach reached the completion. Descriptively, class VII 1 from 34 students, 30 of them got 

scores above actual completion limit. It means the percentage of students' creative thinking 

abilities in a descriptive manner was 88.23%. Statistically, the result of class VII 1from the 

proportion of one party test got score of  1.78 and 1.64 because > 

then H0 is rejected. While descriptively, class VII 4 from 28 students, 25 of them got 

scores above actual completion limit. It indicates that the percentage of students' creative 

thinking ability in a descriptive manner was 89.29%. Statistically, the results of the 

proportions of one party test class VII 4 got the score of  1.74 and 1.64 because 

> then   was rejected so it could be concluded that the proportion of students in 

the class taught by MiC learning model that scores mathematical creative thinking abilities 

reached the limit actual completion exceeded 75%. 
Descriptively, the students in class VII 1 got an average mathematical creative thinking 

ability 58.52. Statistically, the average test results of class VII 1 got score of 5,43 while 

a significance level of 5% was obtained = 1.69 because > then  was 

rejected and it was concluded that the average mathematical creative thinking ability of 

students who used the MiC learning model reached an actual completion limit. Descriptively, 

class VII 4 as the experimental class got an average mathematical creative thinking ability 

50.10. Statistically, the average completeness test results of class VII 4 got score of = 

4.04 while the 5% significance level was obtained = 1.70 because > then 

H0 was rejected and it could be concluded that the students’ average mathematical creative 

thinking ability using the MiC learning model was more than 42.  

Descriptively, the proportion of completeness in class VII 1 using the MiC learning model 

with open ended approach was 88.23% while the completeness proportion of class VII 3 using 

PBL learning was 70,58%. Statistically, the comparison of the completeness proportions of the 

two classes between the female experimental class and female control class were seen from 

the comparison of the z test. From the calculation, it was obtained = 2.003 while the 

significance level of 5% was obtained = 1.64. It appears that > . Thus it was 

concluded that the proportion of completeness of the female class using the MiC learning 

model with open ended approach was more than the female class using the PBL learning 
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model. Whereas the completeness proportion of class VII 4 using the MiC learning model 

with open ended approach was 89.29% while the completeness proportion of class VII 6 using 

PBL learning was 68.96%. Statistically, the comparison of the completeness proportions of the 

two classes between the male experimental class and the female experimental class could be 

seen from the comparison of the z test. From the calculation obtained = 1.88 while the 

significance level of 5% was obtained = 1.64. It appears that > . Thus it was 

concluded that the proportion of completeness of the male class using the MiC learning model 

with open ended approach was more than the male class using the PBL learning model. 

Descriptively, the average score of the final test of mathematical creative thinking ability 

of class VII 1 was 58.52 while the average score of the final test of mathematical creative 

thinking ability of class VII 4 was 50.10. Statistically, the comparison of the average score of 

the creative thinking ability test in the female class could be seen from the results of the t test. 

From the calculation, it was obtained = 1.76 while the significance level of 5% was 

obtained = 1.67. Descriptively, the average score of the final test of mathematical 

creative thinking ability of class VII 4 was 56.25 while the average score of the final test of 

mathematical creative thinking ability of class VII 6 was 47.41. Statistically, the comparison 

of the average score of the creative thinking ability test in the female class could be seen from 

the results of the t test. From the calculation, it was obtained = 1.98 while the 

significance level of 5% was obtained = 1.67. It could be seen that > , it 

could be concluded that the average mathematical creative thinking ability using MiC learning 

with open ended approach was more than the average mathematical creative thinking ability 

using PBL learning. 

The results of this study supported that the application of Mathematics in Context (MiC) 

was effective in classroom learning [16] [17] [18] [19] and open ended approach was effective 

to creative thinking ability [20] [21]. 

4   Conclusion 

Mathematics in Context learning with open-ended approach is effective on the ability to 

think creatively. It can be seen from the indicators: the ability to think creatively in the class 

that used MiC learning with open ended approach reached completion, that was, at least 75% 

of all participants in the class, both male and female achieve minimal creative thinking ability 

test scores 42, the average scores of the final test of creative thinking ability in the class that 

used MiC learning with open ended approach exceeded the actual completion limit score of 42 

both female and male classes, the proportion of class completion that used MiC learning with 

open ended approach was more than the proportion of class completion that used PBL 

learning in both female and male classes, the average scores of the final test of the creative 

thinking ability of the class that obtained MiC learning with open ended approach was more 

than the students’ average that used PBL learning of both female and male classes. To sum up, 

the teacher can associate the content of learning with the real world to make it easier for the 

students to understand the subject matter and face problems in the real world. 
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