
Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Mathematical Critical Thinking Ability: The Effect of Scramble Learning
Model assisted by Prezi in Islamic School
To cite this article: Muhamad Yasin et al 2020 J. Phys.: Conf. Ser. 1467 012007

 

View the article online for updates and enhancements.

This content was downloaded from IP address 125.164.236.25 on 15/06/2020 at 08:45

https://doi.org/10.1088/1742-6596/1467/1/012007
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsts3BaMPNY6sl3-pkeAM7nF1C5qjgEFeoZkOrEeKoeXGFTss1sTWRUaAdEoJ09_m8_MuJcGu9Pjqw4es21uJ8akyrgUBwD2kGpT16dUKMXNXqZduD2ybZjphWfcAAtTcrK1cQ8FS8Zz8EKK3e9T0eGcps0MKWCQpjRqFQNaZRtJ6L5tfdshpZkVmWiEwCUiI-LZzbQ7kLQ_tzC7GLuSM2-mWdwLDbaP-m1ijZpHvYcwkjTVapf9&sig=Cg0ArKJSzJibYhf9F7Zi&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

Young Scholar Symposium on Science Education and Environment 2019

IOP Conf. Series: Journal of Physics: Conf. Series 1467 (2020) 012007

IOP Publishing

doi:10.1088/1742-6596/1467/1/012007

1

 

 

Mathematical Critical Thinking Ability: The Effect of 

Scramble Learning Model assisted by Prezi in Islamic School 

Muhamad Yasin1*, Syamsul Huda1, Komarudin2, Suherman2, Reni Septiana2, 

Endah Kinarya Palupi3 

1Institut Agama Islam Negeri Kediri, Indonesia 
2Universitas Islam Negeri Raden Intan Lampung, Indonesia 
3Faculty of Mathematics and Science, Institut Pertanian Bogor, Indonesia 

 

*yasinmuhammad106@yahoo.com 

 

Abstract. This study aims to determine the effect of scramble learning models assisted by 

prezi on mathematical critical thinking skills. The type of research used was quasi-

experimental design. Data collection was performed by tests of mathematical critical thinking 

skills. Data were analysed using one-way ANOVA test and continued with multiple 

comparisons. Hypothesis testing used one way ANOVA with a significance level of 5%. The 

result of hypothesis test showed F count is 3.24 and F table is 3.10 or F count is greater than F 

table, then, hypothesis 0 is rejected. This study found that the average score of the class using 

scramble learning model assisted by prezi was higher than the class that used scramble learning 

model and conventional learning model. Based on these results it can be concluded that there is 

an influence of the scramble learning model assisted by prezi on the mathematical critical 

thinking ability of grade VII. 

 

 

1.  Introduction 

Mathematics is an important subject on education, the paradigm in learning mathematics has an 

impact on the emphasis on changes the learning process [1]. Studying mathematics is important 

because in our daily lives we must not escape of mathematics. Mathematics also able to develop an 

awareness of essential values [2], [4]. Based on some of these, opinions indicate the importance of 

mathematics in everyday life [5], and it cannot be denied that many other sciences that developed with 

the help of mathematics, such as technology and physics [6]. Besides that, one of the goals of 

mathematics learning is mainly to help students solve difficult mathematical problems [7]. 

The problems faced by a person will become more complex as the age and social environment 

develops. To be able to survive, a person needs to have critical thinking skills [8]. Critical thinking is a 

process of making reasonable decisions. Critical thinking in mathematics is the ability and disposition 

that involves prior knowledge, mathematical reasoning, and using cognitive strategies in generalizing, 

proving, or evaluating mathematical situations that are less well known by reflective means [9]. Facion 

revealed four main indicators of mathematical critical thinking ability, namely interpretation, analysis, 

evaluation, and inference [10]. These indicators can be seen in Figure 1. 
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Figure 1. Indicators of Mathematical Critical Thinking Ability 

 

Figure 1 shows four indicators of mathematical critical thinking ability. The first, Interpretation, 

understanding the problems raised by writing known or asked questions correctly; second, Analysis, 

identifying the relationships between statements and concepts given in the problems indicated by 

making a model mathematics and giving explanations correctly; third, Evaluation, using the right 

strategy in solving problems, complete and correct in doing calculations; and fourth, Inverence, 

making conclusions [11]. 

Several studies have found that the ability to think critically mathematically is not in accordance 

with what is expected, including the Junior High School students [7]. In many cases, students have not 

been able to transform sentences into mathematical models and lack mastery of applied concepts [12]. 

Although some researchers state that in research conducted by Zavy, students can write concepts by 

writing symbols correctly [13]. Several studies [7], [14], [15] report that mathematical critical thinking 

skills are not yet high. 

One of the learning model that is predicted to be able to influence the students' mathematical 

critical thinking ability is a scramble learning model assisted by prezi. Prezi is a software to create a 

presentation with very interesting animation features [16]. The advantage of this software is prezi has 

a ZIU facility that allows the canvas to be scaled down, enlarged, or rotated by 360 degrees which 

allows the user to not move to another slide. Besides, the prezi software flash files, power points, and 

pdfs can be inserted which support the ease of compiling presentation slides [17]. 

Based on several studies that have been conducted, scramble learning models can have a good 

influence on learning outcomes [18]-[22], higher order thinking skills [23], and mathematical problem 

solving abilities [24]. Prezi in several studies also mentioned can influence the learning outcomes 

[25]-[28], the ability to remember concepts [29], and interest in learning mathematics [30]. However, 

there are no studies that apply scramble learning models to the ability to think critically 

mathematically assisted by prezi. The advantage of the scramble learning model lies in the learning 

process which emphasizes more active students, the learning process with the teacher as a facilitator, 

mediator, and evaluator. Students are required to work together with their groups, so that requires 

interaction that is built by students who will be exchanging opinions [31]. With this learning process, 

students are expected to be motivated and develop their mathematical critical thinking skills [32]. The 

findings certainly need to be supported by research to examine the effect of scramble learning models 

assisted by prezi on the ability to think critically mathematically on students. 

 

2. Method 

The type of research used in this study was quantitative research with a quasi-experimental method. 

The subject of this study was grouped into three groups, the first group is the students who received 

treatment of learning models with prezi scramble learning. The second group is the students who 

received treatment learning scramble learning models. While the third group is the students who get 

treated with conventional learning models [33]. 
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The population in this study were students of class VII with a sampling technique using 

probability sampling. The sample in this study used three classes, class VII-5 as experimental class 1 

which contained 31 students, VII-5 as experimental class 1which contained 32 students, and class VII-

7 as a conventional class contained 32 students. The indicator of learning model based on collection 

data from the post-test. The design of this study was carried out in three classes. Figure 2 bellow 

shows the design of this research. 

 

 

Figure 2 shows us the design of this research. Group A VII-5 as experimental class 1, group B is 

VII-5 as experimental class 1, group C is class VII-7 as a conventional class. The testing of hypothesis 

used one-way ANOVA test and continued with the double comparison test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The first step, educators explain the implementation of the scramble learning model in which 

students are required to be active and answer the questions listed in the question cards systematically 

and sort them with the appropriate answers. The second step, educators divide students into groups 

consisting of 5 to 6 students. The third step, educators explain learning material using prezi. The 

fourth step, educators provide questions to students regarding material that has just been studied. The 

fifth step, educators distribute question cards and answer cards to each group for discussion. The sixth 

step, students discuss to solve the existing problems with the time determined by the educator, for 

groups who finish quickly and correctly will be given additional points. The seventh step, group 

representatives present the results of problem solving by discussion, then students and 

educatorstogether formulate conclusions related to the topic being studied [34]. 

Group A O    scramble learning model by prezi          O 

Group B  O          scramble learning model           

O 

Group C O                O 

Figure 2. Research Design 

 

Figure 3. The steps in the scramble learning model by prezican be seen in 

Educators explain the implementation of the scramble learning model

Educators divide students into groups

Educators explain the topic using prezi

Educators provide questions related to the topic being studied

Educators distribute question cards and answer cards to students

Students work on the questions in the question card

Group representatives present an explanation of problem solving
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3. Results and Discussion 

After the students' mathematical critical thinking ability data on rectangular and triangular material 

was collected, both from the experimental class and the control class obtained the highest value, the 

lowest value in all three classes, and sought a measure of central tendency through the average range , 

median, and mode which can be summarized in Table 1. 

 

Table 1. Observations of Students' Mathematical Critical Thinking Ability 

Class 
Ideal 

Value 

Highest 

Value 

Lowest 

Value 

Measuring Central Tendency 

Average 

Range 
Median Mode 

Experiment 1 100 99 41 72 73 53, 69, 70, 72, 88 and 93 

Experiment 2 100 91 35 68 70 35, 60, 65 and 69 

Control 100 90 25 62 60 56 and 69 

 

Based on Table 1, experimental class 1, the class with scramble learning model by prezi, with the 

ideal value of 100 obtained the highest value of 99, while in the experimental class 2, the class with 

scramble learning model obtained a value of 91, and in the control class, the class with models 

conventional learning has the highest post-test value of 90. The success of this method can be seen 

from the average value obtained from each class (learning model). From the three classes, which have 

the highest average value is the experimental class 1, the class with scramble learning models by prezi 

ANOVA one way test is conducted to find out the presence or absence of the influence of the three 

samples, also needs to be tested for normality using the Liliefors method and homogeneity test using 

the Bartlet test. After processing the data with normal and homogeneous distribution, the researchers 

then conducted an ANOVA one way test. ANOVA one way test are presented in Table 2. 

  

Table 2. ANOVA Table for the success of the scramble learning model by prezi on the ability to 

think critically mathematically 

Source SS d MS 𝐅 F table 

Learning model (A) 1,376.23 2 688.11 3.24 3.10 

Error (E) 18,499.87 87 212,64   

Total (T) 19,876.1 89 

 

Table 2 shows the ANOVA table the success of the scramble learning model by prezi on the 

ability to think critically mathematically seen that 𝐹 is 3.24 and the level of significance 5% obtained 

F table is 3.10, noted that F greater then F table, then hypothesis is rejected. It means that there is an 

influence of learning models on students' mathematical critical thinking skills, between those who 

obtain scramble learning assisted by prezi, scramble learning models, and conventional learning 

models [35]. After that, to see which learning model significantly influences the mathematical critical 

thinking ability, an advanced ANOVA test is performed. Mathematical critical thinking ability test 

scores of students in the experimental class and the control class are in Figure 4. 
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Figure 4. The results of the maximum and minimum values obtained by all three classes 

 

Figure 4 illustrates the maximum and minimum values obtained by all three classes. Educators in 

each class test the students' mathematical critical thinking skills. There were 5 learning meetings, 

namely 4 meetings of the teaching and learning process, and 1 meeting was an evaluation of students' 

learning as research data collection. The number of students from all three classes was 95 participants, 

the experimental class 1 was a class with a scramble learning model by prezi model of 31 participants. 

Experimental class 2 is a class with 32 participants in scramble learning model. As for the control 

class with a conventional learning model totaling 32 participants. The results showed that the highest 

value was obtained by the experimental class 1, scramble learning model by prezi, while for the lowest 

value obtained by the control class by conventional learning model. These results support previous 

research [36]. 

Advance ANOVA test with the Scheffe method 'to find out the significant effect between the three 

samples available in Table 3. 

 

Table 3. Advance ANOVA Test Table 

Double Comparison 𝐅 F table Conclusion 

Scramble learning 

model by prezi vs 

scramble learning 

models 

186.49 6.2 
Hypothesis is 

rejected 

Scramble learning 

models vs 

conventional learning 

models 

6,341.64 6.2 
Hypothesis is 

rejected 

Scramble learning 

model by prezi vs 

conventional learning 

models 

8,543.42 6.2 
Hypothesis is 

rejected 

 

Table 3 illustrates that the mathematical critical thinking skills of students who receive the 

scramble learning model by prezi with scramble learning models where students who receive the 

scramble learning model by prezi vs with scramble learning models obtained that 𝐹 is 186.49 and F 

table is 6.2. Based on the results of these calculations it appears that F greater than F table then 

hypothesis is rejected. This means that there is a significant influence on students' mathematical 

critical thinking abilities on the scramble learning model by prezi and with a scramble learning model. 

Based on the average value of students with scramble learning models by prezi has an average value 

of 72. While students using scramble learning models have an average value of 68. So, it can be 
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concluded  that the scramble learning model by prezi is better than scramble learning model. Scramble 

learning model is a learning model where the educator prepares question cards and answer cards and 

distributes them to each group after that the students together with each group solve problems in the 

question cards that have been provided and choose the right answers that have been provided by 

educators on the cards answer [37]. In the experimental class, the scramble learning model by prezi, 

the students seem to pay attention to the material given well, and while the question session the 

students look active to answer the questions given by the educator. In line with the findings made by 

Hernita found that internet-based presentations in addition to attracting students in learning, prezi 

makes it easier to deliver material, especially in mathematics learning [38] also research conducted by 

Yanti, the use of prezi encourages students to be active in thinking, can develop courage and skills in 

expressing opinions and provide opportunities to ask questions about things that are still not 

understood [39]. So that in working on the question card and answer card students have mastered the 

material well and are able to apply steps to answer questions about the ability to think critically 

mathematically systematically. 

The findings of this study are similar to the findings of other studies, classes using innovative 

media-assisted learning models are better than classes that only use innovative learning models [28], 

[40]. In this study the scramble learning model assisted by the prezi media influences the ability to 

think critically mathematically, this is because the presence of the prezi media will support students in 

paying attention to the material and actively participating in the learning process. In line with the 

results of research conducted by Rais, that the use of multimedia prezi learning presentations gives a 

better influence on the ability to remember concepts [40]. This research is different from other studies 

in the use of instructional media [41-42]. 

Table 3 illustrates that the mathematical critical thinking skills of students who receive the 

scramble learning model by prezi with scramble learning models where scramble learning model by 

prezi VS scramble learning models obtained that F is 6,341.64 and F table is 6.2. Based on the results 

of these calculations it appears that F greater than F table then hypothesis is rejected. This means that 

there is a significant influence between students' mathematical critical thinking abilities using the 

scramble learning model and conventional learning models. Based on the average value of students 

using the scramble learning model has an average value of 68, while the conventional learning model 

class has an average value of 62. Thus, the scramble learning model is better than the conventional 

learning model [42]. 

In the experimental class scramble learning model, educators explain the material in front of 

students. It appears that students are active in discussing with the group when solving the questions 

listed on the question card, but students are still a little confused and ask for a re-explanation of how to 

answer the questions on the question card [43]. 

The findings of this study are similar to other research findings, namely the class using scramble 

learning models has better results than conventional learning model classes [20], [44]. In the study of 

scramble learning models students are required to actively discuss with members of their groups to 

find the right and systematic answers by matching question cards and answer cards. 

Table 3 also illustrates that the mathematical critical thinking skills of students who receive the 

scramble learning model by prezi with conventional learning models, scramble learning model by 

prezi VS conventional learning models obtained  that F is 8,543.42 and F table is  6.2. Based on the 

results of these calculations it appears that F greater than F table then hypothesis is rejected. Then, 

there is an influence between the students' mathematical critical thinking skills using scramble 

learning model by prezi and using conventional learning models [45]. It is seen that the average value 

of the experimental class is 72 while the control class using conventional learning models has an 

average value average 62. 

Based on the double comparison of the three classes, it was found that the students' mathematical 

critical thinking skills got the best results in the class that was applied scramble learning model by 

prezi [46]. The results illustrate that students' mathematical critical thinking skills in experimental 

class one are classes that get treated using the scramble learning model by prezi higher than the 

experimental class using scramble learning models and control classes using conventional learning 
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models. This can be seen from the posttest average mathematical critical thinking ability which has the 

highest average [47]. 

The results of this study are similar to other studies that the scramble learning model has an 

influence on critical thinking skills [48]. In the research that has been done, the researcher observed 

the learning of grade VII students while working on the post-test in the class that was applied to the 

scramble learning model by prezi, the children's critical thinking skills improved [49]. In the ability to 

think critically mathematically write indicators that are known and asked, analyze concepts, write 

answers systematically and provide conclusions [50]. This finding is in line with the nature of 

mathematics which can substantially encourage the development of mathematical thinking abilities. 

Because mathematical concepts are arranged hierarchically, structured, logical, and systematically 

starting from the simplest concepts to the most complex concepts that require good mathematical 

thinking ability to overcome them [51]. 

The most difficult indicator of mathematical critical thinking ability is about writing mathematical 

concepts, another factor that greatly influences student learning success in mastering mathematical 

concepts [52]. This finding is in line with researchers' findings [53]. The low understanding of the 

concept is characterized by some students who have not been able to choose procedures or operations 

that are in accordance with the question of the story, students have difficulty in solving problems that 

are slightly different from the example and students lack understanding in determining things that are 

known in the question of the story [54]. In the ability to think critically mathematically, the ability to 

write a concept is a crucial ability to continue how the solution is appropriate and appropriate. 

 

 

4. Conclusions 

Based on the whole series of research, starting from the planning, implementation, to the data analysis 

and hypothesis testing stages, it can be concluded that there is an influence of the scramble learning 

model assisted by prezi on the mathematical critical thinking ability of grade VII. The following 

explanation: Students treated with scramble learning model assisted by Prezi had a better 

mathematical critical thinking ability than students treated with scramble learning model. Students 

treated with scramble learning model assisted by prezi had a better mathematical critical thinking 

ability than students treated with conventional learning models. Students treated with scramble 

learning models had a better mathematical critical thinking ability than students taught with 

conventional learning model. 

Scramble learning model assisted by prezi can be used as an alternative to help students to be 

more motivated and active during learning process. The next researcher is expected to be able to use 

scramble learning model assisted by prezi to improve mathematical critical thinking skill, especially 

for students who have low mathematical critical thinking skill, as well as develop other aspects of 

mathematical ability in the learning process. 
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