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Abstrak 
Penelitian ini bertujuan untuk mengetahui kesulitan mahasiswa dalam menyelesaikan soal matematika berdasarkan kecerdasan logika matematika. Populasi penelitian ini mahasiswa semester IV Pendidikan Matematika Universitas PGRI Madiun yang berjumlah 45. Sedangkan subjek penelitian ini adalah 3 mahasiswa yang dipilih berdasarkan kecerdasan logis matematika tinggi, sedang dan rendah. Penelitian ini merupakan penelitian kualitatif deskriptif dengan menggunakan triangulasi. Teknik pengumpulan data yang digunakan adalah tes, wawancara dan dokumentasi. Instrumen berupa tes materi transformasi geometri. teknik analisis data menggunakan Reduksi Data, Penyajian Data, Penarikan Kesimpulan. Kesimpulan pada penelitian ini adalah subjek yang memiliki kecerdasan matemtika tinggi tidak mengalami kesulitan dalam mengerjakan soal, subjek kecerdasan logis matematis sedang kesulitan pada tahap memeriksa kembali jawabannya kembali dan subjek kecerdasan logis matematis rendah kesulitan dalam menyelesaikan soal dengan baik dan belum mampu memeriksa kembali jawabannya.

Kata kunci: Analisis Kesulitan, Kecerdasan Logis Matematis, Transformasi Geometri

Abstract (12pt)
This study aims to determine the difficulties of students in solving mathematical problems based on mathematical logic intelligence. The population of this research is the fourth-semester students of Mathematics Education, Universitas PGRI Madiun, totaling 45 students. While the subjects of this study were 3 students who were selected based on high, medium, and low mathematical logical intelligence. This research is descriptive qualitative research using triangulation. Data collection techniques used are tests, interviews, and documentation. The instrument is a geometric transformation material test. data analysis techniques using data reduction, data presentation, conclusion drawing. The conclusion in this study is that subjects who have high mathematical intelligence have no difficulty in working on problems, subjects of logical-mathematical intelligence are having difficulties at the stage of re-examining the answers, and subjects of low mathematical logical intelligence have difficulty in solving problems well and have not been able to re-examine the answers.
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INTRODUCTION
On January 30, 2020, WHO declared it a global health emergency (Cucinotta & Vanelli, 2020; Lloyd-Sherlock et al., 2020; Mahase, 2020; Sohrabi et al., 2020; Watkins, 2020). Countries that have contracted COVID 19 and experienced many deaths have reached more than 200 countries (Shereen et al., 2020; Wahyono et al., 2020; Worldometers, 2020; Zhao et al., 2020). This is a very big health threat for people in the world. One of the countries that have a vulnerable health system is the Republic of Indonesia (Sohrabi et al., 2020). This affects policy changes and reforms to be implemented including the education sector (Anderson, 2020; Azzi-Huck & Shmis, 2020; Cucinotta & Vanelli, 2020; Horn, 2020; Huang et al., 2020; OSPI, 2020; Sohrabi et al. al., 2020; US Department of Health and Environmental Control, 2019; Yan, 2020; J. Zhang et al., 2020).
Policies in the world of education change learning that has to come to class or a building, in this case, the campus, to just stay at home. The government's recommendation to stay at home and physical and social distancing must be followed by changing the face-to-face learning mode to online (Aderholt, 2020; Karp, P., & McGowan, 2020; UNESCO, 2020a). One way that the government has taken to prevent its spread is through a circular letter from the Ministry of Education and Culture of the Directorate of Higher Education No. 1 of 2020 regarding the prevention of the spread of Corona Virus Disease (Covid-19) in universities.
One of the universities that follow these regulations is Universitas PGRI Madiun. Since April 2020, this campus has started implementing Study from Home to replace face-to-face lectures in class. The implementation of the SFH requires lecturers at Universitas PGRI Madiun to carry out online learning as an alternative to face-to-face lectures. Even though it is carried out online, learning must still be able to increase student interest in following it. E-learning is the use of information and communication technology in the teaching and learning process (Hasan, 2017; Mutuchamy & Thiyagu, 2011; Rosenberg & Foshay, 2002; Setiawan et al., 2019; Setyoningsih, 2015; Setiaji, 2020). E-learning is one of the newest learning models in the world of education that is able to overcome the limitations of space which have been the weakness of conventional learning models (Hasan, 2017).
There are so many e-learning platforms that can be accessed by both lecturers and students. SEVIMA Edlink, Moodle, Edmodo, Schoology, Google Classroom are examples of e-learning platforms that provide LMS (Learning Management System) facilities. LMS is a system that provides information and communication technology-based classes that can be filled by lecturers with materials, assignments, learning resources, and others (Shawar & Al-Sadi, 2010). This system also facilitates communication between lecturers and students. In addition, there is also Zoom, Google Meet, Skype which can be used for video conferencing.
Universitas PGRI Madiun has its own e-learning with the name UNIPMA e-learning. Unipma's e-learning also provides LMS facilities. In this facility, lecturers can hold meetings via zoom, can provide material in the form of videos and PPT, discuss directly either individually or in groups, give assignments, and several other facilities. The benefits of using UNIPMA E-learning include: (1) easy preparation, lecturers can easily share class codes, (2) effective time, lecturers can quickly create, check and assess student assignments without paper, (3) better organization, students can be more organized in organizing assignments and materials they get from Google Classroom, (4) Good communication, with discussion forums lecturers and students can easily make announcements or ask questions.
Although broadly speaking, UNIPMA's e-learning can provide many benefits and can overcome learning during a pandemic. However, the learning outcomes through UNIPMA's e-learning are not optimal. This can be seen from the results of students who are still under 60. This low score indicates difficulties in working on the questions. To find out students' difficulties and their causal factors, it focused on things caused by errors resulting from difficulties in using facts, skills, understanding concepts, and applying principles in solving national exam questions.
As stated by learning theorist, Gagne (Bell, 1981), has divided mathematical objects, namely the material that students learn into direct objects and indirect objects. The direct objects are facts, skills, concepts, and principles. Concepts in mathematics are organized systematically, logically, and hierarchically from the simplest to the complex. Understanding and mastering a new material/concept is a reconstruction and application of knowledge concepts previously learned by students (Romberg & Kaput, 2009; Rose & Arline, 2009; Goos, Stillman & Vale, 2007; Ben-Zvi & Hofstein, 1996; Skemp , 1971; Polya, 1981). Furthermore, a person is said to understand mathematics if he is able to explain mathematical concepts and facts in a simple form and is able to connect them logically between different facts and concepts (Alfeld, 2004; Dowker, 2004; Romberg & Shafer, 2007; Bynner & Parsons, 1997). ; Cawley, 1985) Several studies have stated that the causes of students' mathematical difficulties are due to arithmetic errors, incorrect procedures, counting, and reading skills (Lewis, Hitch & Walker, 1994; Gross-Tsur, Manor & Shalev, 1996; Bzufka, Hein & Neumarker). , 2000, Jane & Zakaria, 2012).
In another study, it was stated that there are two kinds of difficulties related to inequalities, namely arithmetic difficulties and lack of meaning and the effect of mathematical symbolization on students' performance in translating problems in making mathematical equations (Luna & Fuscablo, 2002; Blanco & Garrote, 2007). Bell (1981) said that the difficulty of mathematics in solving mathematical problems, one of which was caused by the difficulty of reading the mathematical problems faced. Students tend to be able to read mathematics directly from books but are unable to understand what they read. Bell (1981) suggests that the best way to identify the causes of student difficulty is to ask students to read the math problem aloud and then ask students to interpret it sentence by sentence. One of the subjects that students feel is having difficulty with is Advanced Mathematical Studies. 
Advanced Mathematical Studies is a course given in the semester. In this course, broadly speaking, the material studied is not far from high school / vocational / MA material such as circular equations, linear programs, limits, geometric transformations, etc. Although it has been studied before, there are still many students who have difficulty in solving these problems. This is also influenced by the school background of previous students who came from vocational schools where not all Mathematics subject matter was given. So that from different backgrounds it also shows that the level of intelligence in mathematical logic is also different.
Lwin (2008) explains that, logical-mathematical intelligence is "the ability to handle numbers and calculations, patterns, and logical and scientific thinking". Someone who has logical-mathematical intelligence will be able to make classifications of information, compare information and strategies to solve problems correctly, process numbers, and use inductive and deductive thinking in solving problems. This is in accordance with the opinion of Willis and Johnson (2001) who revealed that logical-mathematical intelligence has 5 main components, namely classification, comparing, mathematical arithmetic operations, inductive and deductive reasoning, as well as forming hypotheses and re-checking the hypotheses that have been made. Yaumi (2012) states that someone who can solve problems easily means that person has logical-mathematical intelligence. Thus, logical-mathematical intelligence can be used by students in solving mathematical problems so that the objectives of learning mathematics can be achieved optimally.
Researchers have conducted research related to mathematical logic intelligence, this study analyzes students' adaptive abilities in terms of mathematical logic. In this study, the researcher also investigated mathematical logic, but the analysis carried out was to analyze student difficulties in terms of mathematical logic. Analysis of this difficulty, the researcher intends to analyze the difficulties of students in solving advanced mathematics problems when learning is carried out through UNIPMA e-learning.
 

METHOD
This research was conducted at the Universitas PGRI Madiun. The research subjects were students of the sixth semester of mathematics education who took the Advanced Mathematics Studies course. The study was conducted in the even semester during the Study from Home period due to the COVID-19 pandemic. The online application used in this course is UNIPMA e-learning.
This research is descriptive qualitative research. Descriptive qualitative research is research that aims to describe the phenomena that occur in the research subject in depth. In this study, the phenomena observed and will be described are the difficulties faced by students in solving Advanced Mathematics Studies questions when participating in learning through UNIPMA E-Learning.
The population of this study was the fourth-semester students of Mathematics education at the Universitas PGRI Madiun totaling 52 students. The sample was chosen by 3 students who had high, medium, and low criteria of mathematical logical intelligence. The instruments in this study were advanced mathematics study questions in the form of essays and multiple-choice mathematical logic intelligence tests.
The validity of the data in this study using triangulation techniques. Technical triangulation is a technique used to test the credibility of data by checking data on the same source with different techniques (Sugiyono, 2013). The data that has been obtained from the test technique is checked again with interviews to ensure the data obtained are truly valid. The data analysis technique uses data reduction, data display, concluding drawing (Sugiyono, 2013).

RESULT
Based on the score of the mathematical logic ability test, 3 subjects were selected consisting of 1 subject with high logical-mathematical intelligence, 1 subject with moderate logical-mathematical intelligence, and 1 subject with low logical-mathematical intelligence. The score of the logical-mathematical intelligence questionnaire can be seen in Table 3.
Table : Logical Mathematical Ability Data
	Name
	Category Logical Mathematical Ability
	Score

	YEP
	High
	83

	MPW
	Medium
	67

	US
	Low
	44


From the answers of each subject, the YEP subject was able to state the information that was known and asked correctly. This subject used all the information to solve the problem. The subject can estimate the method that will be used to solve the problem. Subject YEP can use his knowledge of geometric transformations, trigonometric formulas, matrix operations to solve problems. YEP also re-examined the answers it had. Based on the interview YEP can also explain information from the questions, can explain the steps to solve the problem, explain the calculation of the answer and can re-examine the answers obtained.
From the results of tests and interviews on YEP subjects, there were no difficulties in solving transformation geometry problems. YEP, subjects can explain the information contained in the questions, can explain the steps in solving the questions, and can solve the questions according to the steps and produce the correct answers, and can re-examine the answers. As a subject who has high logical-mathematical intelligence, YEP sees and observes patterns and relationships between data. YEP solves mathematical problems, plays problem-solving strategies. This subject tends to use a variety of graphics both to please themselves (as a hobby) and to convey information to others. A student is said to have good logical-mathematical intelligence if the student can calculate mathematically, think logically, reason scientifically, sharpness in abstract patterns and relationships (May Lwin 2008; Asri Budiningsih, 2005; Gardner, 1993).
MPW students can state the information that is known and asked correctly. The subject MPW is not able to predict the method that will be used to solve the problem. MPW subjects can use their knowledge to solve problems. MPW subjects are also able to use their knowledge of geometric transformations. The MPW subject was unable to re-examine the conjecture that had been made. This can be seen from the results of the following MPW answers:
[image: ]
Based on the picture above, MPW can only solve problems. MPW has not re-checked the answer whether it is correct or not. Based on interviews, MPW can explain the information on the questions, can explain the steps for solving the questions even though the answer sheets are not written, can solve the questions well. But still confused to check again whether the answer is correct or not.
AS subjects can state some of the information that is known and asked correctly. AS subjects can use their knowledge of geometric and trigonometric transformations and to solve problems. AS subjects have not been able to use their knowledge of matrix multiplication to solve problems. This can be seen in the following AS answer:
 [image: ]
From the picture, it can be seen that the subject AS was wrong in calculating the matrix multiplication, AS wrote . From this answer, the error that AS made was multiplying row 1 column 2 in the first matrix with row 1 column 1 in the second matrix, and row 2 column 1 with row 1 column 1 in the second matrix. What AS should do is multiply row 1 column 1 in the first matrix by the first row of the first column in the second matrix and multiply the second row of the first column in the first matrix with the first row of the second column Likewise row 2 in the first matrix with the first column in the second matrix. So generated . Because the AS was wrong in the middle of the calculation to solve the problem so the AS did not give the correct answer. In addition, from the results of the AS answer also did not re-check the answer. Based on the interview, AS can explain the information that is known from the problem, can explain the steps for solving the problem, but in its application it has not been able to solve the problem properly because the AS does not master the matrix material. In addition, the AS has not been able to re-examine the answer.

DISCUSSION
From the results of tests and interviews on YEP subjects, there were no difficulties in solving transformation geometry problems. YEP subjects can explain the information contained in the questions, can explain the steps in solving the questions, and can solve the questions according to the steps and produce the correct answers, and can re-examine the answers. As a subject who has high logical mathematical intelligence, YEP sees and observes patterns and relationships between data. YEP solves mathematical problems, plays problem solving strategies. This subject tends to use a variety of graphics both to please themselves (as a hobby) and to convey information to others. A student is said to have good logical mathematical intelligence if the student has the ability in mathematical calculations, logical thinking, scientific reasoning, sharpness in abstract patterns and relationships (May Lwin 2008; Asri Budiningsih, 2005; Gardner, 1993) . The concepts in mathematics used by YEP are organized systematically, logically and hierarchically from the simplest to the complex, understanding and mastering a new material/concept is also based on the knowledge previously learned by students (Romberg & Kaput, 2009; Rose & Arline, 2009). 2009; Goos, Stillman & Vale, 2007; Ben-Zvi & Hofstein, 1996; Skemp, 1971; Polya, 1981).
From the results of tests and interviews, MPW subjects were able to mention the information that was known and asked correctly. The subject can explain the method that will be used to solve the problem. MPW subjects can use their knowledge to solve these problems. However, MPW subjects had difficulty in re-examining their answers. As a subject who has moderate logical mathematical intelligence, MPW who has difficulty in re-checking the answer whether it is correct or not. Furthermore, a person is said to understand mathematics if he can explain mathematical concepts and facts in a simple form and can connect them logically between different facts and concepts (Alfeld, 2004; Dowker, 2004; Romberg & Shafer, 2007; Bynner & Parsons, 1997). ; Cawley, 1985). In this case, the subject of MPW cannot connect mathematical concepts logically to re-examine the answer.
From the results of tests and interviews,subjects are ASable to explain information that is known from the problem, able to explain the steps for solving the problem However, in its application, AS subjects have difficulty in solving problems well because AS does not master the matrix material. In addition, the US has not been able to re-examine the answer. As a subject who has low logical mathematical intelligence, the US who has difficulty in learning mathematics generally lies in the lack of understanding of concepts and principles in mathematics (Huda, 2013; Sudirman, 2019; Abdurahman, 2012). Ulya also said that the ability to solve mathematical problems is still low, so the planning of mathematics learning needs to be reviewed by the teacher so that it can produce maximum student problem solving abilities (Ulya, 2015). In this case, subjects with low mathematical logical abilities may not be able to solve problems because the learning process or lectures used are not suitable (Vera, 2018).
From the results of Sastyawati's research, it is stated that students who have low logical mathematical intelligence, where the ability to think logically, mathematical calculations and algebraic operations are lacking, causes in answering structured questions, they do not understand and are confused about the meaning of the question (Sastyawati, 2012). This can also be seen from the work of AS subjects, namely the subject has not been able to find a form of solving the problem and has not produced the right answer. 
 

KESIMPULAN DAN SARAN
Students who have high mathematical logical intelligence can mention and explain information from questions, can explain the steps for solving problems, can solve problems well and can re-examine the answers. So that subjects who have high mathematical intelligence have no difficulty in working on questions.
In subjects who have moderate mathematical logical intelligence, can state the information that is known and asked correctly, can explain the method that will be used to solve the problem and can use their knowledge to solve the problem. However, the subject of mathematical logical intelligence is having difficulty in re-examining the answer.
Subjects who have low mathematical logical intelligence, can explain information that is known from the problem, can explain the steps for solving the problem. However, in its application, the subject of low mathematical logical intelligence has difficulty in solving problems well and has not been able to re-examine the answers.
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