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Abstract 

The aim of this research is to examine the achievement and improvement of students’ 

Mathematical Communication Ability (MCA) and Curiosity Attitude (CA)  through Problem-

Based Learning Model and Cognitive Conflict Strategy (PBLCCS) and Explicit Direct 

Instruction (EDI). Adopting a quasi-experimental mixed method with pretest-posttest control 

group design and sequential explanatory strategy, the study population consists of 

undergraduate students of Mathematics Education Study Program at a private Islamic 

University in Riau of Sumatra Indonesia, academic year 2015/2016 in course subject of  Number 

Theory. Quantitative data were collected from essay tests, questionnaires and interview sheets 

whereas observation sheets were used to generate qualitative data. The findings show that there 
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is (1) no difference in Mathematical Communication Ability (MCA) between students tought by 

Problem-Based Learning and Cognitive Conflict Strategy (PBLCCS) and Explicit Direct 

Instruction (EDI) based on academic levels (high, medium, low); (2) no difference in 

Mathematical Curiosity Attitude (CA)  between those who have been taught by PBLCCS and EDI  

based on academic levels (high, medium, low) despite students’ mistakes in mathematical 

communication; (3) PBLCCS has not been able to improve students' curiosity in learning 

mathematics; (4) Worksheet cannot optimally improve students’ MCA and CA. 

Keywords  

Mathematical Communication, Mathematical Curiosity, Problem-Based  Learning, Cognitive 

Conflict Strategy, Constructivist 

1. Introduction 

Communication ability is considered necessary in our real life, as many misleading 

incidents are often caused by miscommunication or misinterpretation of received information. 

Look at this simple incident as example. When someone tells us that certain area has been under 

fire and then we directly call the fire brigade without further clarification, we may end up in 

trouble as the fire fighters have come for nothing. For this reason, information should be 

received properly and then reacted accurately. Similarly, this communication skill is also 

essential in mathematics learning. Misinterpretation of mathematical information, either in oral 

or written form, may lead to misleading results. Therefore, communication ability is urgently 

needed in all aspects of life, particularly in the process of mathematics learning. 

 At primary and secondary education, besides logics, communication ability is an 

important part in mathematics and mathematics education. In mathematics learning, students’ 

mathematical communication ability can be identified when, upon understanding certain 

mathematical concepts, they can explain the concepts correctly, either in oral or written form 

(NCTM 2000). 

Furthermore, Litmann & Spielberger (2003) as cited in (Reio et.al, 2006) mathematics 

learning also relates to curiosity. In this context, it is defined as students’ motivation to acquire 

new information and knowledge as well as sensorial experience which can stimulate behavior to 

seek new information. This curiosity is actually nature to human in which they want to know 

something by asking ‘what is this?’ or ‘why this happens this or that way?’. Along with 

development task, these curiosity-based questions develop into more sophisticated ones such as 
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‘how some phenomena/problems happen?” and “how to solve these problems?”. In fact, these 

questions begin to appear in humans as early as childhood when children start talking to express 

their feelings (Santoso, 2011). Another scholar argues that curiosity is marked by human efforts 

to seek and explore something so that they feel enthusiastic to learn, find out and investigate 

(Suhandak, 2014).   

This argument is also supported by another scholar, humans’ curiosity is identifiable from 

their willingness to learn, investigate, and know something (McElmeel, 2002). Curiosity is also 

important to develop in learning as it is an essential part of motivation (Shellnut, 1996). In 

addition, that the reason why curiosity is important in learning is because it can support and build 

students’ knowledge (Elliott et al, 2000) in (Suhandak, 2014)  As such, developing students’ 

curiosity should become the main goal of their learning. It is believed that the higher the 

students’ curiosity on something, the closer they are to their learning environment, including 

their learning groups (Binson, 2009) 

The development of mathematical curiosity relates to learning method. Developing 

students’ critical thinking and mathematical curiosity relies on a relevant learning method so that 

they can stimulate and develop these skills properly. One of which is called Problem-Based 

Learning Model and Cognitive Conflict Strategy (PBLCCS) which is the focus of this study. The 

role of teachers is to facilitate students’ thinking and learning, therefore, teacher should attempt 

to motivate students to learn. To be aware of teaching practice activities done by teachers, we 

should have enough knowledge about learning and teaching methods. (Lessani et.al (2016). 

One purpose of Problem-Based Learning Model and Cognitive Conflict Strategy 

(PBLCCS) is that students can solve problems related to their cognitive conflict. Problems 

presented should be able to challenge and arouse students’ curiosity to find solutions, and not 

make them desperate when searching for the solution. In this vein, a study on comprehension 

ability and mathematical communication in cognitive conflict-based cooperative learning 

concludes that classrooms using this strategy is considered more effective than the conventional 

ones (Zulkarnain, 2013). In relation to mathematical curiosity, another study found that the 

implementation of conceptual understanding procedures model can improve students’ 

mathematical curiosity on concept understanding (Ismawati et.al, 2014). 

Based on the aforementioned theories and some previous research findings, it is argued 

that these selected learning strategies can enhance some abovementioned students’ cognitive 

abilities. On the basis of this, the study proposes the following hypotheses: 
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1. There is a difference in learning achievement and improvement of mathematical critical 

thinking ability of students who are exposed to PBLCCS and those who are given Explicit 

Direct Instruction (EDI).  

2. There is a difference in learning achievement and improvement of mathematical curiosity of 

students who are exposed to PBLCCS and those who are given Explicit Direct Instruction 

(EDI).  

2. Literature Review 

2.1 Problem Based Learning (PBL) 

Problem-Based Learning (PBL) started in medical education at the Faculty of Medicine, 

McMaster University of Canada in the midst of 1960s. It then developed in the Netherlands and 

Australia (Camp, 1996). Theoretically, PBL is based on Piaget’s constructivist and Vygotsky’s 

socio-constructivist learning. Piaget claimed two main biological principles which can develop 

humans’ intellectual; adaptation and internal organization (Orey 2010).  

To be able to survive, humans need to adapt themselves to physical and mental stimuli 

they receive. He argued that knowledge is constructed when learners organize different 

experiences which consist of mental structure and schemata. With this cognitive constructivist, 

Piaget claimed that the development of human beings has four stages; sensorial motor, pre-

operational, concrete and formal operation (Suparno, 2006). Constructivist approach to learning 

promotes active participation from students. This suggests that students are taking control of 

learning by “interacting” with the learning materials. In a constructivist classroom, students 

come equipped with prior knowledge (Jowati, 2017) 

Meanwhile, Vygotsky’s social constructivist, well-known for his Zone Proximal 

Development (ZPD), states that learners can neither be freed to work on their own nor be fully 

supported, but in between these two sides. ZPD is the basis for scaffolding components of 

cognitive process. At this point, scaffolding refers to various methods we can apply to obtain 

optimum metacognitive control. These two constructivist theories underlie the PBL in this study 

(Arends, 2007). Constructivist approaches, with their focus on student-centered learning, have 

long advocated student involvement in the process of gaining knowledge and have sought ways 

for teachers to become advocates in the learning process rather than as figures who only dictate 

information (Sukhla, A, 2015).  
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2.2 Cognitive Conflict Strategy (CCS) 

Cognitive strategy is defined as a mental procedure used to achieve various cognitive 

goals ranging from the most basic goal like sensing to the most sophisticated ones such as 

observing, retrieving and remembering, imagining and thinking (Surya, 2015). Cognitive 

strategy refers to the process of identifying and solving certain problems whereas cognitive 

conflict refers to different perceptions (opinions) which lead to a conflict between two different 

groups. Furthermore, a conflict may also occur within individuals who feel uncertain when they 

have to take one or more choices (Bruner, 1971; Gagne, 1985) in (Surya, 2015). 

These cognitive strategy and cognitive conflict are combined into cognitive conflict 

strategy, which belongs to constructivist learning. Piaget’s constructivist theory states that when 

people build their knowledge, they need assimilation in the form of effective cognitive conflict to 

adjust old concept to new experience so that they can construct higher knowledge equilibrium 

(Woolfolk, 1984). To complete this, Piaget believes that learners should actively reorganize their 

stored knowledge in their cognitive structure through assimilation and accommodation.   

In addition, assimilation and accommodation are two separate but related processes. 

Assimilation is a process in which the incoming information to the brain is appropriately 

adjusted to meet its structure. Meanwhile, accommodation is the changing process of brain 

structure caused by observation or new information so that the new information can fit in 

(Santrock, 2012). Furthermore, in relation to this, Santrock explains two phases of learning for 

concept change; assimilation and accommodation. During assimilation, learners use their 

existing concepts to face the new phenomena whereas during accommodation, they change 

irrelevant concepts to adjust to the new information or phenomenon they are facing.  

In learning, cognitive conflict needs stimulation to create a more effective and 

meaningful assimilation process. For this reason, cognitive conflict strategy is necessarily 

required in mathematics learning strategy. Since cognitive conflict strategy is believed to be 

more frequently identified in personal than collaborative contexts, collaboration is an opportunity 

for students to solve their individual (personal) conflicts. Cognitive conflict stimulation in 

learning makes the process of assimilation more effective and meaningful in students’ 

intellectual discourse. Therefore, cognitive conflict strategy is necessarily required in 

mathematics learning strategy (Dahlan, 2012) as this study focuses. Furthermore, cognitive 

conflict strategy has a common pattern, which includes exposing alternative framework, creating 

conceptual cognitive, and encouraging cognitive accommodation (Ismaimuza, 2010) 



 
 
PEOPLE: International Journal of Social Sciences        
ISSN 2454-5899  

   

 731 

2.3 Problem Based Learning (PBL) and Conflict Cognitive Strategy (PBLCCS) 

In addition to PBL, cognitive conflict strategy (CCS) can also reinforce the critical 

thinking skills of learners. Based on the steps PBL and CCS, then a combination of both steps is 

compiled and named the Problem Based Learning Cognitive Conflict Strategy (PBLCCS), which 

has 5 steps as follows: 

1. Orientation of the problem (conflict identification) 

a. Giving students a problem which has conceptual challenge (a cognitive conflict) which 

leads to disequilibrium among students. 

b. Directing students to relate the newly received information to the background knowledge 

they have obtained (assimilation). 

c. Identifying if students agree or disagree with the new information given 

(accommodation). 

2. Learning group organization 

3. Individual and in-group supervision 

a. Students understand the given problem on their own. 

b. Lecturer facilitates students in solving the given problem. 

c. High achieving students help their low achieving peers complete the assigned conflict. 

4. Work development and presentation 

a. A few group representatives present the result of their group works. 

b. Non-presenting groups are given opportunity to ask and comment on the presentation. 

5. Analysis and evaluation of the process of solving a given problem or conflict 

2.4 Mathematical Communication Ability (MCA) 

How a communication or message gets to the receiver is illustrated by Shannon, C.E 

(1948) dan Shannon, C.E and Weaver, W (1949) in the following diagram: 
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Figure 1: Communication path from source of information up to recipient 
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In order for communication to run properly, needed a tool. The main tool in 

communication is the language. Kusumah (2008) suggests that through communication, 

mathematical ideas can be exploited in a variety of perspectives, students 'way of thinking can be 

sharpened, understanding growth can be measured, learners' thinking can be consolidated and 

organized, mathematical knowledge and problem-building learners can be constructed, Learners 

can be improved, and community learners can be formed (Rohana, 2015). 

About mathematical communication, Freitas (2012) said that mathematical 

communication is a way of sharing ideas and clarifying comprehension. Through 

communication, ideas become objects of reflection, improvement, discussion and amendment. 

When learners are challenged to communicate their thoughts to others, either orally or in writing, 

learning becomes clear, sure and appropriate in using the language of mathematics (NCTM, 

2000). 

2.5 Mathematical Curiosity Attitude (CA) 

In addition to Problem-Based Learning and Cognitive Conflict Strategy (PBLCCS), this 

study also discusses Mathematical Curiosity Attitude (CA) as an important aspect in learning 

success. According to Binson (2009), curiosity is a tendency to inquire, investigate and find out 

more after having knowledge about something. It is also the tendency to inquire, investigate, and 

seek a framework to think about curiosity about something more deeply. This high desire for 

knowing something or looking for answers to certain questions is the catalyst for developing 

someone’s science abilities, including students of mathematics education. Litmann and 

Spielberger (2003) as cited in Reio et.al (2006) states that curiosity is the desire to acquire new 

information and knowledge, as well as a new sensory experience that can motivate behavior to 

find out more. 

In addition, Santoso (2011) also argues that curiosity or a desire to know something is the 

basic nature of humans who keep asking whatever they see and find before asking why or how 

something happens. These questions then continue and develop into more advance ones by 

asking why a problem occurs, how something happens and how to find solution to this problem. 

Such these critical questions are typical to human beings and can be identified from the very 

beginning they can talk and express their feelings to other humans.  
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3. Method 

3.1 Research Design 

 This study adopts a quasi-experimental design which mixes both quantitative and 

qualitative data in a sequential explanatory strategy (Creswell,2010). Quantitative and qualitative 

data were separately analyzed to answer two different research questions. To provide a more 

comprehensive analysis, as research design shows, the main data in this study is quantitative 

whereas qualitative data serve as complementary. 

3.2 Participants 

 The population of the study is students of third semester, majoring in mathematics 

education, academic year 2015/2016, five parallel classes (3A-E) at a private Islamic university 

in the province of Riau, Sumatera, Indonesia. Using random cluster sampling, the study selected 

class 3A as experiment group exposed to PBLCCS and class 3B as control group taught by EDI.  

3.3 Data Collection 

3.3.1 Instruments 

 The study has both quantitative and qualitative instruments. The first includes essay test 

about communication skill and questionaire on learner’s curiosity attitude and the second is 

interview.  

 About communication test is developed from indicators as follows : 

1. Write down ideas, situations, reasons and relationships in solving mathematical problems; 

2. Using exact terms, tables, diagrams, notations, or mathematical formulas; 

3. Explain / ask about mathematics 

4. Understand, interpret, and evaluate mathematical ideas in the form of writing and in other 

visual forms. 

5. Revisit a description into its own language. 

Meanwhile, the questionaire is developed from Suhandak (2014), McElmeel (2002), 

(Binson, 2009), which has some indicators as follow: 

1. Inquiry about information or a given problem 

2. Desire and want to find out details 

3. Enthusiasm/motivation in learning 

4. Search for information from various sources 

5. Trial of alternative problem solving 
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3.3.2 Data Analysis 

 Quantitative data were analyzed using statistical descriptions, t-test, Mann-Whitney U-

test (normal distribution of data), one-way ANOVA, Kruskal-Wallis-test (when data are not 

normally distributed). To determine the increase of students’ critical thinking ability and 

curiosity attitude, the following mathematical formula of normal-gain was used: 

 

𝑁_𝐺𝑎𝑖𝑛 =
 𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

𝑠𝑐𝑜𝑟𝑒 𝑚𝑎𝑘𝑠𝑖𝑚𝑢𝑚 𝑖𝑑𝑒𝑎𝑙 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
 

(Meltzer, 2002) 

 Next, the Mann-Whitney U-test was used to analyze data from questionnaire on 

mathematical curiosity which have ordinal distribution. Finally, both quantitative and qualitative 

data were collected within three phases of the study; initial, middle and end. Data of test and 

questionnaire were first collected, followed by data of interviews. These two types of data were 

then combined to answer the research questions.  

4. Findings and Discussion  

4.1 The achievement and improvement of Mathematical Communication Ability (MCA) 

based on academic level  

The achievement and improvement of students’ Mathematical Communication Ability 

(MCA) is recapitulated in Table 1 below.  

Table 1: The achievement and improvement of Mathematical Communication Ability 

(MCA) based on academic level 

Academic 

Levels  

Achievement  Improvement  

PBLCCS EDI PBLCCS EDI 

𝒙̅ 𝒔 𝒙̅ 𝒔 𝒙̅ 𝒔 𝒙̅ 𝒔 

High  6.143 2.609 8.143 4.099 0.285 1.464 0.505 0.274 

Medium  5.81  3.458 6.333 3.524 0.368 0.207 0.402 0.230 

Low  7.857 3.760 8.142 3.236 0.576 0.254 0.489 0.228 

   

Table 1 which comprehensively describes the achievement data of students’ MCA based 

on their academic levels shows that the MCA average achievement of students who were 

exposed to PBLCCS is lower than those who were taught by EDI. Similarly, overall result also 

shows that the average MCA achievement of experiment students is lower than those of control 

group. In addition, improvement data show similar results. The MCA achievement result of 

students who were exposed to PBLCCS based on academic levels show that they have lower 
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achievement average than those who were taught by EDI, except for students with low academic 

level. Meanwhile, the average MCA achievement and improvement of students is not higher than 

those taught by EDI, based on either academic levels or overall results.   

4.2  Statistical test results of MCA achievement and improvement 

The statistical test result of students’ MCA achievement and improvement can be seen in 

Table 2 below. 

Table 2: t-Test : Test results of students’ MCA achievement and improvement based on 

academic levels 

Academic 

Levels  

Achievement  Improvement  

𝒕 
Sig. (2-

tailed) 
Notes  𝒕 

Sig. (2-

tailed) 
Notes  

High -1.089 0.298 No difference -1.430 0.178 No difference 

Medium -0.353 0.727 No difference -0.374 0.712 No difference 

Low -0.152 0.881 No difference 0.143 0.889 No difference 

Table 2 shows that based on academic levels, the obtained value is Sig ≥ α, H0 is 

accepted but H1 is rejected. This rejection means that the thesis ‘there is a difference in MCA 

achievement and improvement between students exposed to PBMCCS and EDI’ is also rejected. 

Therefore, it is concluded that in average, there is no difference in MCA achievement and 

improvement between students in experiment and control groups based on academic levels. This 

finding implies that PBLCCS has not been able to improve students’ MCA in all academic 

levels; high, medium and low.   

Furthermore, student’s answer can be seen below. 

Indicator of communication ability :  

Rewriting an explanation into your own words  

Question 5b  

A student is going to buy a score of school equipment consisting of books and pens with 

a total amount of IDR 56 (in thousand). The price of a book is 3 (thousand) more than that of a 

pen and the total money should all be spent up (the number of book purchased is more than that 

of pen).  

a. Write some steps required in completing the problem above and check again your answer. 

b. Explain the obtained answer in your own words. 
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  Based on the two questions above, question 5b can only be answered if students can 

complete question 5a. In this study, the problem appears when most students have difficulty in 

answering question 5a so that only some can answer question 5b. A few of them did not answer 

the question at all, and as such, this indicator has the lowest improvement score. An example of 

student’s answer to question 5b can be seen below.   

 
Figure 2: Student’s answer for indicator 5 question 5b  

Source : student’s post-test result 

 Students’ answers to question (5b) depend on their ability to complete question 5a. If 

students can answer question 5a correctly, they are expected to be able to complete question 

5b. However, many students who can answer question 5a still have difficulties in completing 

question 5b due to their inability to use the required concept or find alternative answer to the 

question.     

 Based on student’s answers for questions (5 a-b) with indicator of critical thinking 

and mathematical communication ability which has the lowest average of improvement, the 

study examines the reasons for this finding through students’ interviews as shown in the 

following dialog. 

 

Researcher  : For question 5b, you have decided to buy 12 books and 8 pens. Why? 

Student : My answer is based on question 5a. by using PDL and KL, I could  

get 𝑥 = 12 𝑎𝑛𝑑   𝑦 = 8 

Researcher : Why didn’t you use the requirements that the number of book should 

be  more than pen and the price of a book is IDR 3 (thousand) more 

than that of a pen.  

Student : I am not really sure when to use this requirement. Since I have already  

obtained the value of 𝑥 𝑑𝑎𝑛 𝑦 , I thought I could complete the answer. 



 
 
PEOPLE: International Journal of Social Sciences        
ISSN 2454-5899  

   

 737 

Researcher : That’s why you have to use the requirement. Do you have an 

alternative answer for 𝑥 𝑑𝑎𝑛 𝑦? Your answer is correct but not really 

complete 

Student : Thank you, Mom. 

 

Having analyzed the quantitative data of test and questionnaire as well as qualitative data 

of interviews, this study concludes that the implementation of PBLCCS has not been able to 

significantly achieve and improve students’ Mathematical Communication Ability (MCA), both 

based on academic levels and overall result. This relatively low achievement is, among                        

others, caused by the process of mathematics learning which does not emphasize Mathematical 

Communication Ability (MCA). Furthermore, observational evidence shows that the 

mathematics learning focused more on the development of students’ critical thinking ability and 

rather ignored their MCA. Another reason for this low average is because most students are not 

accustomed to communicate with and about mathematics either in oral or written form. The other 

reason for this low achievement is the minimum role of learning media.  

            The study found that student’ worksheet focuses more on the development of students’ 

critical thinking and does not give enough attention to the improvement of Mathematical 

Communication Ability (MCA). In addition, the PBLCCS exposed to experiment group is also 

limited so that they do not have sufficient exposure which enables them to develop and improve 

their MCA. Within this limited time and exposure, students still adjust themselves to the new 

learning strategy and have not grasped the ‘spirit’ of PBLCCS properly. This is supported by 

who believes that the implementation of Problem-Based Learning will only be effective when it 

is supported by sufficient and conducive situations. In this case, teachers should find out an 

alternative way or strategy relevant with students’ conditions.  

Meanwhile, a teacher-centered learning of EDI strategy with sufficient teacher’s 

explanation enables students to develop their mathematical communication effectively. Both 

descriptive and inferential analyses show that students who were exposed to EDI have higher 

average achievement and improvement of MCA than those who were taught by PBLCCS. This 

assumption is supported by Moreno who concludes that direct instruction accompanied by 

sufficient exercises allow students to have a deeper learning, leading to a more successful 

achievement. This finding is also confirmed by the result of another study (Sweller, 2006)  which 

emphasizes that student-centered learning with minimum supervision tend to fail to achieve the 

expected learning goals or outcomes. 
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The achievement and improvement of Mathematical Curiosity Attitude (CA) based on 

academic levels. Data recapitulation of students’ MC achievement and improvement are 

presented in Table 4 below. 

Table 4: Recapitulation of Students’ Mathematical Curiosity Attitude (CA) and Improvement 

Based on Academic Level 

Academic 

Levels 

Achievement  Improvement  

PBLCCS EDI PBLCCS EDI 

𝒙̅ 𝒔 𝒙̅ 𝒔 𝒙̅ 𝒔 𝒙̅ 𝒔 

High  111.857 17.257   120.286 12.175 0.285 0.301 0.505 0.274 

Medium  115.727 12.174 119.833 16.552 0.368 0.207 0.402 0.230 

Low  130.714 16.255 120.000 19.723 0.576 0.254 0.489 0.228 

Table 4 about the achievement and improvement of students’ Mathematical Curiosity 

Attitude (CA) based on academic levels shows that the experiment students exposed to PBLCCS 

have lower achievement and improvement average than those control group exposed to EDI, 

with the exception of low level. Overall description also shows a similar result. The average CA 

achievement and improvement of experiment group students exposed to PBLCCS is lower than 

those in control group taught by EDI. This indicates that the implementation of PBLCCS is only 

positively effective for students with low academic level.   

The statistical test result of students’ Mathematical Curiosity achievement and 

improvement based on academic levels can be found in Table 5 below. 

Table 5:  t-Test : The result of achievement and improvement test of students’ CA based 

on Academic level 

Academic 

Levels 

Achievement Improvement 

𝒕 Sig. (2-

tailed) 

Notes 𝒕 Sig. (2-

tailed) 

Notes 

High  -1.056 0.312 No difference  0.567 0.581 No difference  

Medium  -0.672 0.509 No difference  0.604 0.552 No difference  

Low  1.109 0.289 No difference  0.235 0.818 No difference  

Overall  -0.259 0.797 No difference  0.851 0.399 No difference  

Table 5 shows that based on academic levels, the obtained value of Sig ≥ α, H0 is 

accepted and H1 is rejected. This rejection means that the thesis ‘there is a difference in 

Mathematical Curiosity (MC) achievement and improvement between students exposed to 

PBMLMCCS and EDI’ is also rejected. Therefore, it is concluded that in average, there is no 

difference in MC achievement and improvement between students in experiment and control 
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groups based on their academic levels. This finding implies that PBLCCS has not been able to 

improve students’ MC in all academic levels; high, medium and low.   

This result is influenced by many causes. One of them is because most students have 

already possessed high Mathematical Curiosity (MC) prior to the treatment so that both PBLCCS 

and EDI do not really influence their mathematical curiosity level. Another reason is ineffective 

learning media. The worksheet that students used emphasizes the development of critical 

thinking more than mathematical curiosity. Consequently, their average MC achievement and 

improvement is not high.     

Another reason is limited exposure to PBLCCS. During the relatively short experiment 

period, students showed unfamiliarity with the new strategy and wasted their time adjusting to it. 

Since this strategy has never been introduced by other lecturers before, the adjustment process 

took longer than expected. Students have to understand the assigned problems on their own and 

completed the tasks within their groups without the intervention of the lecturer. As a result, they 

have not really grasped the ‘spirit’ of the PBLCCS within this short treatment period. In contrast, 

they are accustomed to being spoon-fed by their lecturers in EDI. Teacher-centered allows the 

teachers/lecturers to provide students with more detailed learning materials and varied exercise 

so that they feel more curious about mathematics.  

This practice is also in line with a local proverb well-known among Minang students, 

the participants of this study, “alah bisa karena biasa, pasa kaji dek baulang, pasa jalan dek 

batampuah” which in English means “knowing is believing or practice makes perfect and the 

more you practice the more perfect the result you will get.” In addition, Gagne as cited in 

Rohana (2015) argues that, unlike cognitive domain which is the direct object of mathematics, 

curiosity is an indirect affective domain in mathematics learning so that students need longer 

time to acquire and learn. Student’s mathematical curiosity have proven this concern, as such, 

teachers and other educators still need to make harder efforts, to find more creative ways to 

improve the mathematical curiosity of their students. They should identify ways by which 

learning autonomy is proportionally supported by teacher’s guidance and instruction (Zetriuslita, 

2016). 

5. Conclusions 

Based on data analysis and discussion, it is concluded that on the basis of academic 

levels: 
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1. There is no difference in achievement and improvement results of Mathematical 

Communication Ability (MCA) between students who were exposed to Problem-Based 

Learning Model with Cognitive Conflict Strategy (PBLCCS) and those who were exposed to 

Explicit Direct Instruction (EDI). 

2. There is no difference in achievement and improvement results of Mathematical Curiosity 

(MC) between students who were exposed to Problem-Based Learning Model with Cognitive 

Conflict Strategy (PBLCCS) and those who were taught by Explicit Direct Instruction (EDI). 

3. That PBLCCS has not had positive effect on students’ MCA achievement and improvement 

is resulted from the minimum role of students’ worksheets in developing their mathematical 

communication ability. Besides, students are also not accustomed to communicating with and 

about mathematics.    

4. That PBLCCS has not had positive effect on students’ Mathematical Curiosity (MC) is 

caused by high pre-test score. Prior to treatment, students have already had high curiosity 

level so that the average of their achievement and improvement results is not significant.  
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