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Abstract – The purpose of this research is to produce pre-

service teacher activity sheets with Concrete-

Representational-Abstract (CRA) approach in kapita selekta 

because pre-service teacher activity sheets not available based 

on that approach, which theoretically would increase the 

ability of logical thinking mathematically pre-service teacher 

effectively and optimally. This study used a development 

research and the aims are to produces pre-service teacher 

activity sheets that follow 4D stages: Define, Design, Develop 

and Disseminate. The contents of this activity sheets includes: 

title, standards competency, basic competencies, an indicators 

of the mathematical logical thinking ability, topics, activity 

sheets, exercises and reflection. Based on the results of experts, 

shows the pre-service teacher activity sheets are very good and 

worthed to be used in kapita selekta. 
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I. INTRODUCTION 
 

Learning math purpose is forming ability of reasoning on 

any of the self which is reflected through the critical 

thinking ability, logical, systematic and objective, honest, 

discipline in solving a problem both in the field of 

mathematics or other fields, as well as in everyday life 

(Widdiharto, 2004). Besides that someone who studied 

math in everyday life will have the mindset of a 

mathematical, logical, systematic and critical (Tiurlina). In 

line with the opinion, there are two development direction 

about mathematics education, i.e. development to the needs 

of the present are leads to an understanding of the concepts 

needed to solve math problems and other science and the 

future that make learning math can give the ability of reason 

and logical, systematic, critical thinking, careful, objective 

and opened (Sumarmo, 2002). Think logically give full 

confidence to say something because everything that is said 

to be based on a logical as well as support strong evidence. 

It makes a person can get the truth, because through the 

process of formulating and evaluating their own opinions 

and make it systematically. Logical thinking allows one to 

evaluate the evidence, logic, and language that underlies the 

statement of others privately organized. Through math 

problem solving, logical thinking ability could be 

developed because of the mathematics a tool to develop the 

ability to think. One of the ability of thinking that can be 

developed in the process of problem solving student is 

logical thinking. 

Harahap et, al (2017) says problem solving an important 

role in learning mathematics because with problem solving, 

students can improve their logical thinking skills, apply 

procedures, and deepen their conceptual understanding. But 

the fact in field is the students mathematic problem solving 

ability in Indonesia is still low. It can be seen the from four 

year survey result TIMSS which coordinated by IEA (The 

International Association for the Evaluation of Educational 

Achievement), where, one of cognitive indicator that 

evaluated is the students ability to solve the non-routine 

problem. The low of Indonesian students mathematic 

problem solving ability can be seen from the PISA survey 

result (OECD, 2016) on 2015 which showed that Indonesia 

is in 63 grade of 69 countries that’s survey with 386 mean 

from 500 which had firmed by PISA. 

Logical thinking ability is closely related to the activities 

of problem solving. This is in accordance with the opinion 

of Tuna, Cagri Biber Incikapi (2013) which is “activities 

that require such important skills as problem solving, 

critical thinking, creative, reflective and will also increase 

the ability of logical thinking prospective teachers”. In 

addition it according to Yemen (2005) one of the cognitive 

skills that affect the academic success of students is the 

ability to think logically. Logical thinking ability based on 

the expertise for individuals to solve problems by using its 

ability to reach principles or rules by making 

generalizations or abstractions. There are several 

importance of logical thinking ability in mathematical 

learning developed a mathematically valid according to 

Sumarmo (2012) and Mukhayat (2004) that the ability of 

reasoning and logical thinking in mathematical learning 

developed as it may help students improve in math, 

applicable from the remember to understanding. The same 

thing is expressed by Edublox, says “logical thinking: 

processes can make people smarter”. This is also in line 

with the research by Saragih (2011) which concluded that 

the ability of logical thinking that analytical study using 

realistic approach and smaller groups are significantly 

better compared with students who are learning the lesson 

that uses regular. Think logically is thinking right and true 

work that requires brains and common sense in accordance 

with the logic of science. Logical thinking is a private 

activity which resulted in the discovery of the directional to 

a purpose. On the education in College especially pre-

service teacher prospective need to be developed 

mathematical logical thinking ability of through some 

activity that demands critical skills include problem 

solving, creative thinking, critical and reflective, because 

the more often involved in the activity of problem solving, 

logical thinking ability of the pre-service teachers will be 

getting better. 
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So to achieve that goal lecturer should be using a 

particular method or approach. One alternative approach to 

learning in an attempt to improve the logical thinking ability 

of pre-service teacher in this research is the CRA approach 

(Concrete-Representational-Abstract). CRA approach this 

systematically teach students learn through three phases 

namely: Concrete, Representation, Abstract. Witzel (2008) 

suggested teaching with the CRA is a three-stage process of 

learning in which students solve math problems through the 

manipulation of physical objects, concrete, followed by 

learning through pictorial representation of object 

manipulation concrete, and ends with a mathematical 

problem solving through abstract notation such as numbers 

and symbols. The learning process with CRA approach 

consists of stages that are believed by researchers is needed 

in the ability of logical thinking. Logical thinking ability is 

the ability to be able to relate between the concrete 

problems in this issue in everyday life, then the abstract 

shapes represented into mathematical form. Same is the 

case with the stage in the learning process with CRA, 

namely: Concrete, Representational, Abstract. The same 

pattern on both, the ability of logical thinking and approach 

to learning, with the CRA approach is believed can improve 

the ability of logical thinking pre-service teacher. 

In addition it is also based on research Harrison (1986) 

and Hughes (2011) results that students are using concrete 

objects are more developed and more comprehensive 

representation in doing and demonstrate good motivation 

on the custom task mathematical ideas, understand, and 

better apply the ideas of mathematics in everyday life and 

there is the influence of retention and self-efficacy on 

students who use CRA than using traditional learning. 

Learning with the CRA approach gives the opportunity to 

students to let students explore the things observed during 

the lecture, then compare it with things that are already 

known. Students construct their own knowledge, while 

lecturers guide and helpful if students find it difficult or 

make mistakes. Based on the above description, 

theoretically could be taken the hypothesis that learning 

Concrete-Representational-Abtract can enhance the ability 

of logical thinking in students, development pre-service 

teacher activity sheets to support learning Concrete-

Representational-Abstract (CRA) as well as the ability of 

logical thinking mathematically pre-service teachers in 

kapita selekta. 

A. Research Question  
Based on the above description, the reserach question is 

"How to develop pre-service teacher activity sheets with 

Concrete-Representational-Abstract (CRA) approach for 

mathematical logical thinking ability in kapita selekta?” 

B. Purpose of the Research 
The purpose of this research are:  

a. An activity sheets that was developed in accordance 

with Concrete - Representational - Abstract (CRA) 

approach for the mathematical logical thinking ability.  

b. Produce the pre-service teacher activity sheets can 

support Concrete - Representational - Abstract (CRA) 

approach and the mathematical logical thinking ability 

on the topic of comparison, probability, combinatorial 

and logical mathematics pre-service teacher in the first 

year at University. 

 

II. METHODS 
 

This research method is a development research and the 

aims are to produces pre-service teacher activity sheets 

according to Concrete-Representational-Abstract (CRA) 

approach for mathematical logical thinking ability in kapita 

selekta. The topics are comparison, probability, 

combinatorics, and logical mathematics. The development 

model used in this research is 4D development model 

(Thiagaraja et. all, 1974), which includes 4 stages: Define, 

Design, Develop and Disseminate. According to Ruseffendi 

(2005: 32), development research is a research to develop 

and produce educational products in subject or topics, 

media, tools and or learning strategies, evaluation, etc. to 

solve educational problems, and not to test theory. The 

instruments used in the collection of data on this research 

by questionnaire. 

 

 
Diagram 1. Stage of Develop Activity Sheets 

 

III. RESULTS 
 

This section will describe the results that have been 

achieved during the study, but the results achieved is pre-

service teacher activity sheets is already to develope stage, 

test expert and a small scale test. The following is the results 

that have been achieved: 

A. Pre-service Teacher Activity Sheets 
This research consists of define, design, and develop. 

Define, made from a variety of sources related to study 

Concrete-Representational-Abstract (CRA) with an 

indicators of the mathematical logical thinking ability. 

Mathematical logical thingking ability is the ability of 

students to solving the problem its description based on 

several indicators, there are: 1) Proportional thingking is the 

ability to determine and compare the ratio; 2) Probability 

thingking is the ability to interpret the data obtained in the 

form of the probability of an event; 3) Correlational 

thinking is the ability to determine whether two events/ 

variables are related or not; 4) Combinatorial thinking is the 

ability to determine the possible combinations of events. 

The next stage is Design, design of this pre-service taecher 

activity sheets, including: 
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B. Topics 
For understanding the topics, described the important of 

topics, and for illustration or example base on stages of 

concrete, representational and abstract. 

C. Activity Sheets  
For Example: 

 

 
Fig. 1. Example Pre-service Teacher Activity Sheets. 

 

D. Exercise  
Contains problems that develop the mathematical logical 

thingking ability. 

 

 
Fig. 2. Exercises Proportional Thinking. 

E. Reflection  
Can be questions such as: what you already understand? 

what you understand yet? If having trouble? Write down 

what the conclusion about the topics today. 

 

 
Fig. 3. Example of Reflection.  

 

So experts test results are: 
 

Table 1. Mathematics Education Experts Test Results 

Nu Aspecs 
Score 

(%) 

1. Systematic and completeness of the topics 90 

2. Accuracy of concepts and definitions 100 

3. Accuracy of examples, questions and topics 93 

4. Pre-service teacher activity 100 

5. Contextual issues 90 

6. Portfolio assessment 80 

7. 
Contains problems of mathematical logical 

thinking 
100 

Average 93 

 

Table 2. Learning Expert Test Results 

Nu Aspecs Score (%) 

1. Appearance 80 

2. Coloring 80 

3. Design 80 

4. Illustrations and examples 100 

5. Topics 100 

  Average 88 

 

Table 3. Expert Test Results Related Stages of CRA 

Nu Aspecs Score (%) 

1. Accuracy of concepts and definitions 80 

2. 

Accuracy of procedures and stages of 

Concrete, Representational, Abstract 

(CRA) 

100 

3. Accuracy of illustrations and examples 90 

4. 

Facilitate pre-service teacher to 

understand and try to solve math 

problems well 

80 

 Average 90 

 

Table 4. Mathematics Experts Test Results. 

Nu Aspecs Score (%) 

1. 
Accuracy of case examples, facts and 

data 
90 

2. 
Accuracy of images, illustrations, 

notations, symbols and icons 
90 

3. 

Compatibility with indicators of 

proportional, probability, correlational, 

and combinatorial thinking 

100 

4. 
Facilitate pre-service teacher to think 

logically mathematically 
100 

  Average 95 

Title 

Standars 

competency 

Basic competency 

Indicators 

 

adjusted 
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Thus, based on the tables above indicates that pre-service 

teacher activity sheets that supports Concrete, 

Representational, Abstract approach for mathematical 

logical thinking ability are very well in various aspects. 

From table 1, 2, 3 and 4 show that this pre-service teacher 

activity sheets score are > 70%, so it can be to deserve 

continued on a small scale test. As for the results of small 

scale test for pre-service teacher activity sheets are designed 

easy to read and well understood by pre-service teachers 

before there is some improvements of the sentences and 

language without reducing the content and meaning. So this 

pre-service activity sheets are worthed to be used in kapita 

selekta. 

 

IV. CONCLUSION AND SUGGESTIONS 
 

A. Conclusion 
Conclusions in this study are:  

a. Pre-service teacher activity sheets support CRA 

approach for mathematically logical thinking ability 

consists of 4 indicators.  

b. Pre-service teacher activity sheets support CRA 

approach to increased mathematical logical thinking 

ability consist of topics comparision, probability, 

combinatorial, logical mathematics.  

c. Pre-service teacher activity sheets contains are: topics, 

activities, exercises and reflection which contains 

indicator of mathematical logical thinking ability. 

d. Pre-service teacher activity sheets based on experts are 

very good, though there are some that need to 

improvement and worthed to be used in kapita selekta. 

   

A. Suggestions 
Some advices that can be given for improvement the next 

developments are: 

a. Topics in the development of this activity sheets just in 

kapita selekta, should cover other course and topics.  

b. Mathematical logical thinking ability only on 4 topics, 

so that in the future should be developed on another 

topics.  

c. Lecturer should use this pre-service teacher activity 

sheets to knows in improving the mathematical logical 

thinking ability. 
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