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ABSTRACT 
This research is a quasi-experimental research. The population in this study were all class XI AP SMK YPLP 

PGRI 1 Makassar. The sample in this study was class XI AP 1 as the Experimental class and XI AP 2 as the 

control class. The sampling technique used cluster sampling. The instrument used in this study was an essay test 

of reflective thinking skills given before and after learning in the Experimental class and the Control class which 

had been validated by the validator team. The collected data were analyzed descriptively and inferentially. The 

results of the research and discussion obtained several conclusions, namely the reflective thinking skills of class 

XI AP 1 students of SMK YPLP PGRI 1 Makassar with learning using the Open-Ended approach were generally 

in the high category. The reflective thinking skills of class XI AP 2 students of SMK YPLP PGRI 1 Makassar 

with learning using the Scientific approach were generally in the high category. There is no significant difference 

in students' reflective thinking skills between those taught through the Open-Ended approach and those taught 

with the scientific approach in class XI AP 1 and class XI AP 2 of SMK YPLP PGRI 1 Makassar. For further 

researchers, it is recommended to examine the comparison between the Open-Ended approach and the Scientific 

approach on other thinking skills such as creative, intuitive, and other thinking skills. 
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INTRODUCTION 

Mathematics is one of the subjects that students must master. Mathematics is the source 

of other sciences. Many sciences depend on mathematics for their discovery and 

development. According to Johnson and Rising(Toyyibah, 2012)says that: "Mathematics is a 

pattern of thinking, a pattern of organizing, logical proof, Mathematics is a language that uses 

terms that are defined carefully, clearly and accurately, its representation, with symbols and 

solid, more of a symbolic language about ideas than about sounds." 

In solving problems, many solutions are needed to obtain the results used, one of which is 

the ability to think reflectively. Dewey stated that reflective thinking is an active, persistent, 

and careful consideration of a belief or form of expected knowledge, of the grounds that 

support that knowledge, and the further conclusions from which that knowledge leads. 

Learners are aware of and control their learning by actively participating in reflective thinking 

– assessing what they know, what they need to know, and how they bridge the gap during the 

learning situation.(Ahmad, 2018). 

To realize students' reflective thinking skills, the learning process must involve students 

actively (student-centered) to build their own understanding of the subject matter being taught 

and bring out students' intuition.(Dian, 2016). 

Therefore, the open-ended approach and the scientific approach are two approaches that 

can be applied to improve students' reflective thinking skills. The open-ended approach is 

problem-based learning that encourages students to think holistically about the problem 

presented. Open-ended problems train students to think reflectively because they make 

educated guesses in solving the problem.(Mardiah, 2016). 

The goal is none other than to maximize students' mathematical thinking skills and to 
communicate each student's creative activities through the learning process. This is the core 
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idea of Open-Ended Learning, namely learning that builds interactive activities between 

mathematics and students, thus inviting students to answer problems through various 

strategies.(Yanti, 2015). 

Meanwhile, the Scientific Approach is a learning process that is designed in such a way 

that students actively construct concepts, laws or principles through the stages of observing 

(to identify or find problems), formulating problems, proposing or formulating hypotheses, 

collecting data using various techniques, analyzing data, drawing conclusions and 

communicating the concepts, laws or principles that are discovered.(Sweet, 2019). 

METHOD 

 The type of research used by the author in conducting the research isquasi-

experiment.Quasi experimentis research where the researcher creates a research atmosphere 

according to what is desired and then examines the results, so this type is appropriate for this 

research.(Suhartsaputra, 2012). 

 The design used in this study is the Control Group Pretest-Posttest Design, because this 

design involves two groups, namely the experimental group and the control group.The 

population in this study was all class XI AP students of SMK YPLP PGRI 1 Makassar in the 

2018/2019 academic year.  

 The research sample taken in this study was two classes, consisting of an experimental 

class and a control class. The samples used in this study were selected using the cluster 

sampling technique.The sample in this study was class XI AP 1 students with a total of 37 

students selected as the experimental class, while class XI AP 2 with a total of 37 students 

was selected as the control class. 

The data in this study used a test instrument for students' reflective thinking abilities 

which was presented in 3 questions in the Pretest and Posttest. 

The guidelines for scoring students' reflective thinking skills are presented in the 

following table: 

Table 1 Scoring Guidelines for Students' Reflective Thinking Skills 

Aspect Reflective Thinking Indicators Score 

Reacting Able to identify the knowledge possessed related to 

the given mathematical problem 

 

a. Students can write down everything they know 

correctly 

3 

Students can write down what they know but it is 

incomplete or incorrect. The accuracy value is 

above 25%. 

2 

Students can write down what they know but the 

truth is less than 25% 

1 
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There is no answer, even if there is one it only 

shows a lack of understanding of the concept so 

the information provided means nothing. 

0 

b. Students can write down everything that is asked 

correctly 

3 

Students can write what is asked, but it is 

incomplete or incorrect. The correctness score is 

above 25%. 

2 

Students can write what is asked but the accuracy 

is less than 25% 

1 

There is no answer, even if there is, it only shows 

a lack of understanding so that the information 

provided means nothing. 

0 

Comparing Able to identify mathematical concepts in the form 

of formulas, properties that are appropriate to use 

to solve the given problem. 

 

a. Students can create and define methods or 

concepts that are considered effective for solving 

problems correctly. 

3 

Students can create and define mathematical 

methods or concepts, but they are not very 

accurate. The accuracy score is above 25%. 

2 

Students can create and define mathematical 

methods or concepts but the accuracy is less than 

25% 

1 

There is no answer, even if there is one it only 

shows a lack of understanding of the concept so the 

information provided means nothing. 

0 

b. Students can write down methods/concepts that 

are considered effective for solving problems. 

3 

Students can write down methods/concepts that 

are considered effective for solving problems but 

are not quite accurate. The accuracy value is 

above 25%. 

2 

Students can write down methods/concepts that are 

considered effective for solving problems but the 

accuracy is above 25% 

1 
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There is no answer, even if there is one it only 

shows a lack of understanding of the concept so 

the information provided means nothing. 

0 

Contemplating Able to identify and revise the results of work or 

solving mathematical problems carried out 

 

a. Students can solve the questions correctly 3 

Students can solve the problem but are not very 

accurate. The correctness score is above 25%. 
2 

Students can solve the questions but the 

correctness is less than 25% 

1 

There is no answer, even if there is one it only 

shows a lack of understanding of the concept so 

the information provided is fine 

0 

b. Students can make conclusions correctly 3 

Students can draw conclusions, but they are not 

entirely accurate. The accuracy value is above 

25%. 

2 

Students can make conclusions but the accuracy is 

less than 25% 

1 

There is no answer, even if there is one it only 

shows a lack of understanding of the concept so 

that the information provided is meaningless and 

does not mean anything. 

0 

Source:  (Asriani, 2018) 

So we get the following categories of reflective thinking ability: 

Table 2 Average Criteria for Reflective Thinking Ability 

No Average value Interpretation 

1. 84 100< 𝑟𝑎𝑡𝑎 − 𝑟𝑎𝑡𝑎 ≤ Very high 

2. 68 84<  𝑟𝑎𝑡𝑎 − 𝑟𝑎𝑡𝑎  ≤ Tall 

3. 52 68< 𝑟𝑎𝑡𝑎 − 𝑟𝑎𝑡𝑎   ≤ Currently 

4. 36 52< 𝑟𝑎𝑡𝑎 − 𝑟𝑎𝑡𝑎   ≤ Low 

5. 0 36< 𝑟𝑎𝑡𝑎 − 𝑟𝑎𝑡𝑎 ≤  Very low 

                                                                    Source:  (Restu, 2016) 

RESULTS AND DISCUSSION 

 Frequency distribution of reflective thinking ability in the pretest of the Experimental 

class with 37 students with the frequency distribution of students' reflective thinking ability as 

many as 8 students are in the low category with a percentage of 22%, while 29 students out of 
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37 students in the class are in the very low category with a presentation of 78%. Frequency 

distribution of reflective thinking ability in the pretest of the control class with 37 students, 

shows that 10 of them are in the low category with a percentage of 27%, while the remaining 

27 students are in the very low category with a percentage of 73%. 

 So it can be concluded that the reflective thinking ability of both the Experimental class 

with the Open-Ended approach and the Control class with the Scientific approach is in the 

very low category. 

 Furthermore, the results of the frequency distribution of the experimental class after 

(Postest) being taught using the Open-Ended approach showed that 8 out of 37 students were 

in the very high category with a percentage of 22%, 18 students were in the high category 

with a percentage of 49%, and 11 students were in the medium category with a percentage of 

29%. The results of the frequency distribution of the control class after using (Postest) the 

scientific approach showed that as many as 8 out of 37 students were in the very high 

category with a percentage of 22%, 17 students were in the high category with a percentage of 

46%, while 12 out of 37 people were in the medium category with a percentage of 32%. 

 So it can be concluded that the ability to think reflectively after being given treatment, 

both in the Experimental class with an Open-Ended approach and in the Control class with a 

Scientific approach, is high with a percentage of 49% in the experimental class and 46% in 

the control class. 

 Based on inferential data analysis using unpaired two-sample t-test (independent samples 

t-test)Using Windows SPSS 23, the results can be seen in Table 3 below: 

Table 3unpaired two-sample t-test (independent samples t-test) 

Source: Appendix 

 Based on table 3obtained the Sig. value at Levene's test for equality of variances of 

0.5470.05. This indicates that the variance of both data is homogeneous. The value in the t 

column is the calculated t obtained through the calculation results. The t value in Equal 

variances assumed is 0.461, which is the t-test result indicating that the variance of both data 

is homogeneous. The Sig. (2-tailed) value is 0.646, so H0 is accepted and H1 is rejected. This 

means there is no> > 0,05There is a significant difference between the Open-Ended approach 

and the Scientific approach to the reflective thinking skills of students at SMK YPLP PGRI 1 

Makassar.. 

 

 

 Levene's Test for Equality of 

Variances 

t-test for Equality 

of Means 

 

Sig. 

 

t 

 

Sig. (2-tailed) 

Resu

lts 

Equal variances 

assumed 

0.547 0.461 0.646 
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CONCLUSION AND SUGGESTIONS 

A. Conclusion 

 Based on the research results and discussions, the following conclusions were obtained: 

1. The reflective thinking ability of class XI AP 1 students at SMK YPLP PGRI 1 Makassar 

with learning using the Open-Ended approach is generally in the high category. 

2. The reflective thinking ability of class XI AP 2 students of SMK YPLP PGRI 1 Makassar 

with learning using the Scientific approach is generally in the high category. 

3. There is no significant difference in students' reflective thinking abilities between those 

taught using the Open-Ended approach and those taught using the scientific approach in 

class XI AP 1 and class XI AP 2 of SMK YPLP PGRI 1 Makassar. 

 

B. Suggestions 

 Based on the research results and discussions obtained, the researcher provides several 

things to be used as consideration, including: 

1. Can combine the Open-Ended approach with the Scientific approach to improve 

students' reflective thinking skills 

2. The Open-Ended approach can be used as an alternative learning approach that can be 

applied in schools to improve students' reflective thinking skills, because if this learning 

approach is applied well and correctly, it will provide maximum results. 

3. Future researchers are expected to optimize these two approaches when applied to the 

learning process, observing and guiding students throughout. This ensures that students 

already understand what they are going to do during the learning process and doesn't 

waste time on other learning phases. 

4. For further researchers, it is recommended to examine the comparison between the 

Open-Ended approach and the Scientific approach to other thinking abilities such as 

creative, intuitive and other thinking abilities. 
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