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A. Introduction 
In line with the need for human resources that can think critically, since the beginning of the 21st 
century, there has been a paradigm shift in learning in Indonesia, namely from teacher-centered 
learning to student-centered learning. Learning that initially focuses on memorizing must change 
to learning that uses thinking and understanding. This is indicated by the existence of KBK in 
2004, KTSP in 2006, and 2013 Curriculum. 

Abstract 

 
Mathematical abilities that students must possess at the level of primary and secondary 
education must also be possessed by a student of teacher candidates who will teach math-
ematics. One of the abilities is an analogical reasoning ability. The main objectives of this 
research are: 1) To describe and analyze analogical reasoning ability of students of math-
ematics education at the State Islamic Universities (UIN) in Indonesia, 2) To know the 
differences of analogical reasoning abilities of students of mathematics education at sev-
eral State Islamic Universities (UIN) in Indonesia. The study was conducted at 6 UINs in 
Indonesia with a sample of 203 5th semester students using a survey method. This study's 
results indicate: 1) Analogical reasoning ability in Mathematics Education students con-
sisting of 6 UINs in Indonesia can be seen from the average value in each sample. The 
acquisition of the average value of UIN Syarif Hidayatullah Jakarta students' analogical 
reasoning ability is the highest compared to the other 5 UINs with an average mathemat-
ical reasoning ability value of 65. 2. There is a difference in mathematics education stu-
dents' analogical reasoning ability at the State Islamic Universities (UIN) in Indonesia. 
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The paradigm shift above shows the Indonesian government's desire to produce high-quality 
human resources through learning that develops thinking skills in schools. It includes higher-or-
der thinking skills that contain critical and creative thinking skills. One form of learning that de-
velops a high level of ability is learning that invites students to carry out various activities, such 
as analyzing, evaluating, and taking the right conclusions for complex problems. 

The need for those abilities is closely related to the dynamic world situation, fast-changing and 
not easily predictable as it is today. Students need these abilities in an effort to manage and utilize 
information to survive in circumstances that are always changing, uncertain, and competitive as 
it is now. 

One of the subjects in school that is expected to develop the abilities mentioned above is math-
ematics. It is not excessively said, considering mathematics is the main subject received by stu-
dents since elementary school. Besides that, mathematics also contains structured, organized, 
and logical concepts that can be applied to other subjects. 

Mathematical ability is one of students’ must-have skills. They will be able to think better in 
making every decision regarding their lives if they possess this skill. Mathematical abilities de-
manded by the National of Council Teachers of Mathematics (NCTM, 2000) consist of mathemat-
ical communication, mathematical reasoning, mathematical problem solving, mathematical con-
nection and the formation of positive attitudes towards mathematics. 

Mathematical abilities that students must possess at the level of primary and secondary edu-
cation must also be possessed by teacher candidates student who will teach mathematics. The 
Committee on the Undergraduate Program in Mathematics (CUPM) (MAA, 2004) provides six 
basic recommendations for majors, programs and courses in mathematics. One of the recommen-
dations explains that each course in mathematics should be an activity that will help students in 
analytical development, reasoning, problem solving and communication skills. The above CUPM 
recommendation states that the task of educational institutions that educating prospective math-
ematics teachers is to prepare students to have mathematical reasoning abilities. 

The faculty of education across the countries (LPTK) has the responsibility to generate profes-
sional teacher candidates. There is usually Mathematics Education Department at the faculty 
which educate future Mathematics teachers who will teach mathematics at primary and second-
ary schools and madrasahs. They need to ensure those teacher candidates are having mathemat-
ical reasoning abilities. Mathematical reasoning ability is an ability that can be developed, so that 
lecturers play a role in developing mathematical reasoning abilities of their students. 

According to Ansjar and Sembiring (2000) reasoning is the main characteristic of mathematics 
that cannot be separated from the activities of learning and developing mathematics or solving a 
mathematical problem. Wahyudin (2008, pp. 35-36) states that the ability of reasoning is very 
important for understanding mathematics and reasoning systematically is a process that always 
takes place in the mind. This is because mathematics is a science that has axiomatic deductive 
characteristics, which requires the ability to think and reason to understand it. 

Graduates at all levels of education were weak in mathematical skills, especially in the working 
area such as business and industry also was weak in mathematical reasoning ability (Sumartini, 
2015). Complaints like these not only focus on basic mathematical skills, but more importantly 
are the ability of graduates to express facts in solving problems or engage in so-called high-level 
reasoning and thinking in mathematics. 

Empirically it was found that both high school and college students had difficulty using strat-
egy and consistency in logical reasoning (Matlin, 2003). Those students struggle to solve mathe-
matical problems, including connecting initial knowledge (concepts that have been learned) with 
the problem, looking for strategies or ways to solve, and providing logical reasons for the answers 
given. Therefore, many people assume that mathematics is a tricky subject. 

Students often find problems that cannot be immediately solved in learning mathematics even 
though they are expected to solve them. Students need to think, guess, or predict answers, look 
for simple formulations, and then prove the truth. Students need to have thinking-skills, so they 
can find the right way to solve the problems they face. In addition, students also need to construct 
ideas, make conclusions, and determine the truth of conclusions and their reasons. 

An indication of students' low mathematical reasoning ability stated by Angraini, et al. (2017). 
She said the lack of mathematical reasoning is caused by lecture activities that are less effective 
or one-way learning system. One of the causes is probably due to the limited ability of high-level 
mathematical thinking possessed by high school and college graduates, which include aspects of 



100                                                                                                              JME/5.2; 98-104; December 2020 
 

reasoning, problem-solving, communication, and mathematical connections, even though this 
ability is needed in improving global quality and competitiveness graduates in the field of work. 

Analogical reasoning ability is an essential ability for students to have. By having good analog-
ical reasoning ability, students will get used to solving more complex problems by seeing the 
data's similarity. As for the research on the importance of analogical reasoning ability has been 
carried out by Rahmawati and Pala (2017), Ramdhani (2017), and Mawarni (2020), on the other 
hand, this research wants to see the analogical reasoning ability possessed by students who re-
ceived education at the Universities Islam throughout Indonesia, thus the data on analogy rea-
soning ability can be generalized and it is possible to find the right solution if students' analogical 
reasoning ability are not good enough. The large amount of data collected in this study is a novelty 
in itself from this research, especially since this research focuses on students who have studied 
at Islamic university throughout Indonesia. It is hoped that through the results of this research, 
certain learning methods can be obtained that are able to improve the analogical reasoning ability 
of students who received education at all Indonesian Islamic university. 

The mathematical reasoning ability to be investigated is the analogical reasoning ability, which 
means the ability to draw conclusions based on the similarity of processes or data. For this reason, 
researchers want to conduct research related to the analytical reasoning ability of UIN Mathe-
matics Education students in Indonesia, so this study is entitled "Analogical Reasoning Ability of 
Mathematics Educations Students at the State Islamic University (UIN) in Indonesia”. 

The main objective of this research is to describe and analyze the analogical reasoning abilities 
of UIN students in Indonesia. Specifically, this study aims to: 1) Describe and analyze the analogy 
reasoning ability of students of mathematics education at the State Islamic University (UIN) in 
Indonesia, 2) Know the differences in the analogical reasoning ability of students of mathematics 
education at several State Islamic Universities (UIN) in Indonesia. 
 
B. Literature Review 

The ability of mathematical reasoning is the ability to express arguments that are essential for 
understanding mathematics (Turmudi, 2008, p.7; Hali et al., 2016; Susanti & Rustam, 2018). 
Mathematical reasoning is a process that always takes place in the mind that must be developed 
consistently using a variety of contexts. This means that mathematical reasoning is the ability to 
analyze mathematical situations that occur, then the results of the analyzing process reach a con-
crete conclusion. 

Reasoning is a thought process that connects known facts to a conclusion (Loc & Uyen, 2014, 
p. 2). Mofidi, et al (2012) defines reasoning as the process of drawing logical conclusions based 
on facts and available sources. Based on the two opinions above it can be concluded that the abil-
ity of reasoning is needed to obtain a conclusion based on the facts that exist before making a 
decision. 

Analogy in the Indonesian dictionary is interpreted as an equation or agreement between two 
different things. According to the Arabic dictionary, the analogy is interpreted as case which con-
tains the meaning of measuring or comparing. Kaymakci (2016) revealed that analogy is a special 
type of comparison where the second subject was introduced to show similarities that can explain 
old topics. Magdas (2015) explains that in analogy learning can contain new information that is 
more concrete and easier to imagine. 

Ramos (2011) revealed that the analogy is the ability to see relationships, not only the rela-
tionship of objects but also the relationship between ideas, then use that relationship to obtain 
other objects or ideas. Richland, et al (2004) revealed that the analogy is talking about two differ-
ent things, one not the other, but two different things compared to one another. Analogy means 
seeking the similarity of two different things, and drawing conclusions on the basis of the simi-
larity, thus the analogy can be used as an explanation or as a basis for reasoning. 

There are two kinds of analogical abilities, namely inductive analogy and declarative analogy. 
Inductive analogy is an analogy which is constructed based on the principal's similarities that 
exist in two phenomena. The conclusions are drawn based on what is found in the first phenom-
ena. Whatever happens in the first case also occurs in the second phenomenon. Declarative anal-
ogy is a method to explain or confirm something abstract or unknown or still vague, using things 
that are already known before. According to English (1997), some indicators to measure the abil-
ity of analogical reasoning are like:  a) students can observe patterns (from a picture or a num-
ber), b) students can determine the relationship between patterns of images or numbers, c) stu-
dents can estimate the rules that shape the pattern. 
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The mathematical analogies in this study are the process of drawing conclusions on the basis 
of similarity by comparing two different things. From this similarity, conclusions can be drawn so 
that it can be used as an explanation or as a basis for reasoning. The analogical ability is meant to 
meet indicators such as students can observe patterns (from a picture or a number), students can 
determine the relationship between the pattern of images or numbers, and students can estimate 
the rules that shape the pattern. 

The following is an example of students' mathematics analogical reasoning ability in mathe-
matics covering different topics: The 4th term of sequence A is 17. The relationship between se-
quence A and 17 is similar to the relationship between sequence G and Y. A ball is dropped from 
a height of 36 m then bounces on the floor as high as 2/3 of the previous height, and so on so as 
to form a row G. Determine the value of Y. 

 
C. Methodology 

1. Research Design  
The method of research is descriptive qualitative, aiming to generalize the population based 

on sample data so that temporary conclusions can be made about the characteristics, behavior or 
attitudes of the population. The descriptive method was chosen to make it easier to obtain ana-
logical reasoning ability and mathematical generalization reasoning ability for UIN Mathematics 
Education students in Indonesia (UIN Syarif Hidayatullah Jakarta, UIN Sunan Gunung Djati Ban-
dung, UIN Sunan Kalijaga Yogyakarta, UIN Sunan Ampel Surabaya, UIN Alauddin Makassar, and 
UIN Sunan Ampel Makassar, UIN UIN Sultan Syarif Kasim Riau).  

 
2. Instruments  

The population in this study was all students of 5th semester of UIN Mathematics Education in 
6 cities. Placement of 5th semester students of UIN Mathematics Education in 6 cities is carried 
out randomly by the campus without being based on rank and grades. Students are not grouped 
with several criteria and the curriculum provided is the same. Thus, it is assumed that each class 
in the 5th-semester students of UIN Mathematics Education in 6 cities is a relatively homogene-
ous class with students' characteristics in a fairly heterogeneous class, meaning that there are 
students who have high, medium and low abilities. Data obtained from the results of the six 
groups of samples by providing analogical reasoning ability tests. The analogical reasoning ability 
test is given consists of 3 questions with the main discussion of number theory.  

 
3. The technique of Data Analysis  

Data obtained from the test result of the six sample groups in which all students have given 
similar questions on mathematical generalization reasoning ability. There were two questions 
administered, each question consists of 2 parts with the subject matter of discussion of number 
theory. The validity of the instrument was tested for their content validity. 

 
D. Findings and Discussion 

Research conducted at UIN Syarif Hidayatullah Jakarta, UIN Sunan Gunung Djati Bandung, UIN 
Sunan Kalijaga Yogyakarta, UIN Sunan Ampel Surabaya, UIN Alauddin Makassar, and UIN Sultan 
Syarif Kasim Riau. This aims to see differences in analogical reasoning abilities of Mathematics 
Education students by taking each - one group to be used as a research sample. Samples were 203 
5th semester students that consist of 35 Mathematics Education students of UIN Syarif Hidayatul-
lah Jakarta, 34 Mathematics Education students of Sunan Gunung Djati Bandung, 35 Mathematics 
Education students of Sunan Kalijaga UIN Yogyakarta, 35 Mathematics Education students of UIN 
Sunan Ampel Surabaya, 33 Mathematics Education students of UIN Alauddin Makassar and 31 
students of Mathematics Education Sultan Syarif Kasim Riau. 

To find out the differences in analogical reasoning abilities of the six groups of Mathematics 
Education students, a descriptive test was given consisting of 3 items. The analogical reasoning 
ability test has been tested on Mathematics Education students in semester 7 of UIN Syarif Hi-
dayatullah Jakarta, and its characteristics have been analyzed in the form of validity test, reliabil-
ity test, level of difficulty test and test for distinguishing test questions. 

The data used in this study are the results of analogical reasoning ability tests of Mathematics 
Education students. After the six groups of samples are given the analogical reasoning ability test, 
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the results of the six groups are obtained followed by prerequisite analysis testing calculations 
and hypothesis testing. 

Based on the results of analogical reasoning ability tests of Mathematics Education students 
consisting of 6 UINs in Indonesia, it is seen that there are differences in the average value, median, 
mode, variance, standard deviation, slope level and sharpness. A comparative description of ana-
logical reasoning ability comparison data is presented in table 1 below. 

 
Table 1. Comparison of Analogical Reasoning Abilities of Mathematics Education Students 

  

UIN Ja-
karta 

UIN Ban-
dung 

UIN Yogya-
karta 

UIN Sura-
baya 

UIN Makas-
sar 

UIN 
Riau 

N Valid 35 34 35 35 33 31 

 Missing 0 1 0 0 2 4 
Mean  65 64.97 61.14 62.63 53.27 54 
Std. Error of Mean 2.714 2.815 2.792 2.277 2.564 2.704 
Median  67 67 58 67 50 58 
Mode  58a 67 50a 67 50a 58 
Std. Deviation 16.055 16.414 16.518 13.469 14.727 15.053 
Variance  257.765 269.423 272.832 181.417 216.892 226.6 
Skewness -0.197 -0.204 -0.035 -0.029 -0.072 -0.21 
Std. Error of Skew-
ness 0.398 0.403 0.398 0.398 0.409 0.421 
Kurtosis  -0.548 -0.678 -1.028 -0.271 -0.501 -0.535 
Std. Error of Kurtosis 0.778 0.788 0.778 0.778 0.798 0.821 
Range  59 59 59 59 58 58 
Minimum 33 33 33 33 25 25 
Maximum 92 92 92 92 83 83 

 
Table 1 shows the comparison of analogical reasoning abilities of Mathematics Education stu-

dents consisting of 6 UINs in Indonesia. The average acquisition of UIN Syarif Hidayatullah Jakarta 
students is highest compared to the other 5 UINs with the average value 65. The average value of 
students of UIN Alauddin Makassar's analogical reasoning ability is the lowest compared to the 5 
other UINs with an average value 53.27. The difference between the highest and the lowest aver-
age value is 11.73. The median value of analogical reasoning ability of UIN students Syarif Hi-
dayatullah Jakarta, UIN Sunan Gunung Djati Bandung, and UIN Sunan Ampel Surabaya is the high-
est compared to the other 3 UINs with the value 67. The median value of analogical reasoning 
ability of UIN Alauddin students Makassar is the lowest compared to 5 other UINs with a median 
value 50. The difference between the highest median value with the lowest is 17. 

The students of UIN Sunan Gunung Djati Bandung and UIN Sunan Ampel Surabaya's mode 
value is the highest compared to the other 4 UINs with the value 67. Sunan Kalijaga UIN Yogya-
karta and UIN Alauddin Makassar are the lowest compared to the other 4 UIN with 50 mode val-
ues. The difference between the highest analogical reasoning mode values with the lowest is 17. 

To find out the differences in the average analogical reasoning ability of Mathematics Educa-
tion students consisting of 6 UIN in Indonesia, a hypothesis test is held. The results of hypothesis 
testing can be seen by looking at the significance value obtained. If the significance value <0.05, 
then H1 is accepted. From the one-way ANOVA test results, it can be seen that the significance 
value is 0.002 <0.05. So, it can be concluded that there are differences in the analogical reasoning 
ability of students of mathematics education at the State Islamic University (UIN) in Indonesia. 
This is in line with the previous description regarding the differences in analogical reasoning abil-
ity of students of mathematics education courses at the State Islamic University (UIN) in Indone-
sia. 

Based on the acquisition of the average value, the average value of the analogical reasoning 
ability of UIN Jakarta, UIN Bandung, UIN Yogyakarta and UIN Surabaya is above 60 while the av-
erage value of UIN Makassar and UIN Riau is above 50. This finding drew the attention of re-
searchers considering the fact that UIN Jakarta, UIN Bandung, UIN Yogyakarta and UIN Surabaya 
are located on the island of Java while UIN Makassar and UIN Riau are located outside the island 
of Java. Based on the average value, there is a difference in the average acquisition between UIN 
located on Java, and UIN located outside Java so further investigation on the learning process car-
ried out at each university is needed to find out those differences. 

  
E. Conclusion 
Based on the results of research and discussion of analogical reasoning ability in Mathematics 
Education at the State Islamic University (UIN) in Indonesia, the following conclusions can be 
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drawn: (1) Analogical reasoning ability in Mathematics Education students consisting of 6 UINs 
in Indonesia can be seen from the average value in each sample. The average value of UIN Syarif 
Hidayatullah Jakarta Mathematics Education students' analogical reasoning ability is the highest 
compared to the other 5 UINs, with an average value was 65. At the same time, UIN Alauddin 
Makassar got the lowest position with an average value was 53.27. The difference in average 
value between the highest and the lowest was 11.73. (2) There is a difference in students' ana-
logical reasoning ability at the State Islamic University (UIN) in Indonesia. This conclusion was 
drawn referring to the results of empirical tests using one-way ANOVA. The test results show a 
significant value of the difference in mathematical analogy reasoning abilities of 0.002 <0.05. This 
shows a significant difference in the mathematical analogy reasoning ability of students of math-
ematics education at the State Islamic University (UIN) in Indonesia. With the results, students of 
mathematics education at UIN Syarif Hidayatullah Jakarta have an average analogical reasoning 
score higher than the other 5 UIN mathematics education students.  
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