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Abstract: Geometry learning given to Mathematics education program, Faculty of Language 

and Science, Wijaya Kusuma SurabayaUniversity  use various strategy and learning models 

even acquired maximum result. Students still have difficulties this to prove theorems, therefore 

concepts understanding is needed about triangle. One of the alternatives that can build up 

geometry concepts in students mains is by carrying out an approach of Rigorous Mathematical 

Thinking (RMT). The goals of this research are to describe processes and results of the 

development learning tools models of triangle using problem solving based on Rigorous 

Mathematical Thinking (RMT). This Research is a developmental one which carried out for 

the students of Mathematics education program, Faculty of Language and Science University 

of Wijaya Kusuma Surabaya academic year 2017-2018. The research object is learning triangle 

using problem solving approach. Two subjects are subject for validation and subject for limited 

try out. The learning instruments consist of validation sheets, observation of students activity 

sheets, students response sheets and test. The technique of data collection uses observation 

method, test, and questionnaire. Research yields teaching handbook, syllabus  and student 

activity sheets. 

1.  Introduction 

Geometry is the study of patterns and relationships [1]. The study is facilitated by tools which are 

obtained culturally and scheme developed and forced the dynamics of mathematical thinking. 

Mathematical thinking synthesizes and utilizes cognitive processes that increase higher abstraction 

level, therefore it must be rigorous in character [2]. About rigorous in thinking, there are three 

elements of rigor described by the originator of RMT, which are: 

1) Sharpness of focus and perception; 

2) Clarity and comprehensiveness in definitions, conceptualizations and delineation of critical 

attributes); 

3) Precision and accuracy. 

Learning geometry that has been done in the Mathematics Education Program, Faculty of 

Languages and Science, Wijaya Kusuma SurabayaUniversity is still the same in recent years. 

References used are textbooks published by the Malang State University and the Surabaya State 

University. They use a variety of strategies and learning models so that students are more motivated to 
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learn, but the results are not significant. Students still find difficulties to prove the theorems, so that 

they need more help to guide on the definition and relate theorems to find the proof. 

Based on the results of observations that have been done, the data obtained ability of students 

Wijaya Kusuma Surabaya University as in Table 1. 

Table 1 Percentage of last score students’ in Geometry course in the last 3 years. 

Students Odd 13/14 Odd 

14/15 

Odd 

15/16 

High Ability 10% 16% 15% 

Moderate Ability 80% 55% 70% 

Low Ability 10% 39% 15% 

 

Table 1 shows that students with moderate skills still dominate in the learning with the largest 

percentage in each generation. While high and low ability students are also not adrift far difference 

percentage. Based on the results of interviews with students and learning experiences, the findings are 

as follows: (1) Student were late to follow explanations given by lecturers, (2) students could not 

relate the relationship between definitions and axioms in proof and solve problem solving, (3) ) 

students did not try to do other problems except given by the lecturer as a reinforcement, and (4) 

students lack to understand the problem in the form of a word problem. 

Basically symbols in geometry are not easy to understand by students who previously lack 

understanding in geometry. Although the symbols have been studied previously in elementary and 

secondary school, most mathematics students still get difficulty to understand when faced with a 

problem solving. If the student can understand the symbol then this will make him easier in solving the 

geometry problem. Solving geometry problem is not easy for the students especially for student who 

has bad geometric ability. Therefore, the mediator is needed to mediate in the process of forming the 

concept of geometry that makes the students be able to utilize the psychological tools as much as 

possible so that they form a good understanding of the geometry concept and when dealing with 

geometry problems then the students will not have difficulty in determining the solutions. 

Under such conditions, it needs innovation for learning to improve students' understanding of 

geometry. One of them is by making learning tools more effective. The learning process involving 

Rigorous Mathematical Thinking (RMT) interventions emphasizes on mathematical psychological 

tools. RMT is a revolution in the geometry learning process developed by James T. Kinard in Chicago. 

The idea of RMT was revealed by Kinard in an unpublished manuscript around the 2000s. Kinard 

(2001) defines RMT as a combination and utilization of mental operations to: (1) acquire knowledge 

of patterns and relationships; (2) adopt the habit of acquiring equipment and schemes to elaborate 

further on knowledge to bring about understanding; (3) transform, generalize concepts and understand 

into logical ideas; (4) plan the use of ideas to facilitate problem solving and the decline of new 

concepts in different contexts and outcomes of human activity. From the findings and definitions of 

RMT, it is necessary to develop the implementation plan of learning and handout activity by paying 

attention the existing cognitive function. Cognitive function is a mental process that has a special 

meaning that conveys for particular act of thinking that is necessary to elaborate the abstraction and 

generalization of geometry directly.  

The RMT application focuses on mediating students in building strong cognitive processes together 

with building geometric concepts using three phases with six step processes. These processes do not 

proceed linearly. However, each phase and step is important for student to involve in conceptual 

understanding of geometry. RMT involves cognitive, affective and conceptual dimensions. In this 

sense, the RMT process is an infusion that energizes and expands the learning of geometric concepts 

and problem-solving [2].  
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Table 1, shows that the majority of students who get high score are in moderate and low ability. It 

is not enough if the learning is done only oriented to cognitive function and psychological equipment. 

There needs to be an improvement in problem-solving training, since basically problem solving is the 

basis for learning mathematics. 

Thinking about solving problems and producing something new are a complex and closely related 

activity to each other. A problem generally can not be solved without thinking, and many problems 

require new solutions for people or groups. Instead, producing something (things, ideas) that are new 

to someone, creating something include problem solving. This means that fact information and 

concepts are not important. As we have seen, the mastery of information is necessary to find concepts; 

they should be remembered and considered in problem solving and creative action. Similarly, 

intellectual development is very important in problem solving (Slameto 1990: 139) 

This problem solving method emphasizes on continuous discovery and problem solving. "The 

advantages of this method encourage students to think scientifically, practically, intuitively and work 

on their own initiative, foster an objective, honest and open attitude. While the weakness takes a long 

time, not all the subject matter contains the problem, requires a regular planning and mature. It is 

ineffective if there are some students who are passive it. Will be interesting if students can use 

psychological equipment and problem solving well. 

2.  Method 

This research belongs to a developmental research. Researchers undertook research to design and to 

develop geometry learning tools with problem solving based of RMT namely Course Teaching Unit 

(CTU) and Textbook Geometry. 

Tools that have been compiled are validated to 2 expert / tool experts and geometry. Tool experts 

and geometry come from two different universities. After validation, the device was tested to four 

students of mathematics education program. Each student comes from two different universities and 

are in the 5th semester. 

A good quality learning tool is a learning tool that meets the valid, practical, and effective nature. 
a. Valid 

Learning tools are valid if (1) the validator's assessment of the learning tools of the Lesson Plan 
and Worksheet get the minimum value of "3" for each aspect of the assessment whereas THB in 
the minimum category is "valid enough" for content validation and the minimum category 
"understandable" for the discussion validation and writing test questions and (2) learning result test 
fulfilling the criteria of validity of the item is at least enough, the reliability of the test is minimal 
and the sensitivity of the item is at least 0.30. 

b. Practical 
The learning tool is said to be practical if (1) the tool can be used by the teacher shown by the 
observation result of teacher ability in managing the learning, that is the assessment of every aspect 
in each meeting get minimum score "3" for each aspect of assessment and (2) that students can 
follow the learning activities in accordance with the allocation of time set in the Lesson Plan. 

c. Effective 
Learning tools are said to be effective if the students' positive responses to the assessment of 
learning tools is at least 75% of all aspects of the assessment. 

3.  Results and Discussion 

In fact, the syllabus, CTU, and geometry teaching materials used in the last three years indicate that 

lecturers still use conventional teaching methods and give assignments so that students tend to be less 

understanding with the concept of geometry, especially to prove theorems that involve many axioms 

and definitions and students are not active in searching for other references that result in lower 

students' final grades after taking the course. References used by lecturers are also limited and there 

are no exercise questions and enrichment to deepen the insights and skills of students about geometry, 

especially in proof and reasoning. The syllabus and CTU used also was not significant revisions from 

year to year so it could not accommodate the needs of students who want to be actively involved in 
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learning and get good grades for the course Geometry, considering the course is a prerequisite for the 

another course. 

The geometry learning tools developed include CTU, and geometry Textbook. The tools have been 

validationed and tested legibility to students of mathematics education program. According to the test 

of learning device quality that has been done by the expert of learning tool and geometry, it is found 

that learning tool based on RMT (in the form of geometry textbook and test of learning result) is said 

to be good quality. This can be seen from the fulfillment of the properties as follows. 
1) Valid 

Learning tools are said to be valid because (1) the validator's assessment of instructional means 
that the textbooks get the value of "4" for each aspect of the assessment, the category "valid 
enough" for content validation and the "understandable" category for the validation of the 
discussion and the writing of the questions and (2) test result of study fulfill the criterion of 
validity of item enough, enough test reliability and sensitivity of item 0.50. 

2) Practical 
Learning devices are said to be practical because (1) validated devices can be used by lecturers 
shown by the assessment results of each aspect of each meeting getting a "3" score for each aspect 
of the assessment and (2) Lesson plan using a RMT-based learning strategy is easy to implement. 

3) Effective 
Learning devices are said to be effective because students' positive responses to learning tools 
reach 85% on every aspect of the assessment of the device. 

As for the results of legibility test of mathematics education program students, most stated that the 

learning device already meets the appropriate competency standards and tend to be easily understood 

in the presentation so that the learning tool is feasible to be used in learning. 

4.  Conclusion 

Learning tools developed include CTU and Geometry Books have met the valid, practical and 

effective criteria, so that the tool is suitable to be used in learning at universities. The feasibility of 

legibility also meets the criteria as well. 
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