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Abstract This study aims to find out the process and
quality of the development of guided discovery-based
teaching material on real analysis course which meets valid,
practical, and effective criteria. The type of research is
Research and Development with reference to ADDIE
instructional development model. The product developed
is the form of teaching material, which is a guided
discovery-based teaching material in real analysis courses.
The subjects of this study were students of the Department
of Mathematics Education UIN Alauddin Makassar class
of 2017. The instruments used were expert validation
sheets, student and lecturer response questionnaires,
student activity observation sheets, observation sheets of
teaching material implementation, and learning
achievement tests. Referring to the results of the research
conducted, it was found that the process of developing
teaching materials in this study using the ADDIE
instructional development model included five stages,
namely analysis, design, development, implementation,
and evaluation. The development of guided
discovery-based teaching material on real analysis course
of students of the Department of Mathematics Education
UIN Alauddin Makassar has met the criteria of validity,
practicality, and effectiveness.
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1. Introduction
Education is a universal activity in human life. In any
part of the world, if there is a community there is also
education [1]. Education is more emphasized in the
process. The education process is an activity carried out
by an educator in a directed manner which aims to
determine the quality of the achievement of educational
goals [2]. Education always helps members of society by
providing essential understanding and expertise to become
functional individuals [3]. Education plays a big role in
the success of national development. Therefore, the
government and its competent elements must pay
attention to the development and progress of education in
Indonesia.
Mathematics can be used as an essential capital in life,
mainly used to solve everyday problems [4]. Mathematics
is a training lesson for students to develop and improve
logical, critical, and creative thinking [5]. Mathematics
learning emphasizes on the modern pedagogic dimension
namely using a scientific approach [6]. Namely the
learning which prioritizes the exact knowledge, right and
straight to the target so that the discipline in thinking can
be created and train the students to think simple, clear,
precise, and fast [7]. Mathematics is also a structured and
systematic science. This implies that concepts and
principles in mathematics are interrelated with one
another [8]. This linkage makes many students have
difficulty when learning mathematics.
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The real analysis is a compulsory subject for students
majoring in mathematics education that can train students
to think structurally and deductive rational, and help
improve students' abilities in terms of analysis, logical
thinking, and systematic. The real analysis material
generally discusses about proof of theorems which really
require high analytical thinking. In following the real
analysis course, students are also required to always have
a good learning readiness which requires high reasoning
power and logic. Therefore, most students consider that
real analysis is a difficult subject, so it has an impact on
the suboptimal learning outcomes of students.
This is consistent with the results of preliminary
observations made on students majoring in mathematics
education at UIN Alauddin Makassar class of 2016.
Submission of material in the learning process was still
dominant centered on lecturers, so the students were less
active in learning. In addition, the teaching materials
available only provide direct evidence of a theorem so that
students are not trained to discover the concepts or
principles of a material. Based on the interview with one
of the students in mathematics education UIN Alauddin
Makassar class of 2016 who said that the real analysis
course was a subject that is very difficult to understand,
especially the concepts and principles of real analysis. It
causes the low value of students which can be seen from
the test scores of students majoring in mathematics in
2016 for real analysis courses. The results of the test
showed that only 63% of students received a minimum
grade of 75.
One effort which can be conducted to solve these
problems is to develop teaching materials. According to
the National Center for Competency Based Training in
Nur, teaching materials are all forms of material used to
assist teachers or instructors in implementing the learning
process [9]. These teaching materials can be printed or
non-printed [10] which can be used as alternatives in the
learning process [11]. In line with this, according to Amri
& Ahmadi in Purwanto & Rizki, teaching materials
consist of: (1) visuals, which are printed, such as handouts,
books, teaching materials, student worksheets, brochures,
leaflets, wallcharts, photos/ images, and non-printed, such
as model/ maket images, 2) audio such as cassettes, radios,
vinyl records, and compact audio disks, 3) audiovisuals,
such as compact disks and films, 4) interactive teaching
materials such as CAI (Computer Assisted Instruction)
and compact disk [12]. It is expected that these teaching
materials can help educators in carrying out teaching and
learning activities in the classroom.

2. Methods
This research is a research and development (R & D) by
adopting the ADDIE instructional development model.
According to Mulyatiningsih, the steps at each stage of

ADDIE instructional development are as follows: (1)
Analysis phase, namely analyzing the need to develop
new teaching materials that are initiated by problems in
teaching materials which had been applied, for example
existing teaching materials are no longer relevant to the
needs of the target, learning environment, technology, and
characteristics of students. The researcher also need to
analyze the feasibility and requirements for developing
new teaching materials. (2) The design stage, namely
setting learning objectives, designing scenarios or
teaching and learning activities, learning tools, materials,
and evaluating tools for learning outcomes. (3)
Development stage, namely the realization of product
design. In this stage of development, a conceptual
framework was realized into a product that is ready to be
implemented. (4) Implementation phase, i.e. applying the
real situations in the classroom. 5) Evaluation stage,
namely revising based on input from users of teaching
materials [17].
The test subjects in this study were students of the
Department of Mathematics Education UIN Alauddin
Makassar class of 2017. The selection of trial subjects was
based on student characteristics at the time of initial
observation. The instruments used were expert validation
sheets, student response questionnaires, lecturer response
questionnaires, student activity observation sheets,
observation sheets of teaching material implementation,
and learning achievement tests.

3. Result
The development of teaching materials in this study
applied the ADDIE instructional development model
through five stages, namely analysis, design, development,
implementation, and evaluation.
The analysis phase consists of instructional analysis and
student analysis. While the instructional analysis was
done by analyzing the subject matter. In this phase the
researcher analyzed the material, which was the material
sequence of real numbers and function limits in the real
analysis course. In the student analysis, the researcher
found that students had difficulty in understanding the
concepts and principles of the real analysis course and the
learning process was still dominantly centered on lecturers
so that the students were less active in the learning
process.
The design phase consists of compiling module design
and design research instruments. The module or teaching
material design was compiled from the material side as
well as from the media side. In terms of material, modules
were developed based on material that has been studied
previously in the real analysis course completed with the
syntax of the guided discovery model. On the media side,
the module was developed with a graphic design which
was made interesting and equipped with instructions for
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use and concept maps so that the students had no
difficulty in using and understanding the contents of the
module. The modules compiled consist of a title, preface,
table of contents, concept map, introduction, learning
indicators, material description, examples, learning
activities, exercises, formative tests, bibliography, and
glossary.
At the development stage, modules were arranged with
specifications in the form of print media, displayed with
layouts in accordance with the design display modules
which had been determined at the design stage, and were
arranged in accordance with the sequence of learning
steps based on guided discovery. One of them was the
activity of proving a theorem using the syntax of guided
discovery. In addition, at the course design (SAP)
development and instruments in the form of student
response questionnaire, lecturer response questionnaire,
student activity observation sheet, observation sheet of
teaching material implementation, and learning
achievement test were conducted. After the development
of instructional materials had been completed, these
teaching materials were validated by the material expert
validator and the media expert, the teaching materials
were declared worth testing with revisions. In terms of
suggestions for improvement from the validator, the
researcher made a revision before being trialled. The
minimum average of the total aspects is 3.5 which is in the
sufficient category to fulfill valid criteria [18]. The results
of validation by experts can be seen in the following table
1.
Table 1. Summary of Validation Results
No.
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seen from the average percentage of student responses
from all aspects is 89.45% and the average lecturer
response from all aspects is 100%. The sheet
implementation of teaching materials is one of the
practical support for teaching materials including syntax
components, social interaction, and the principle of
reaction. All three components were carried out entirely.
This shows that guided discovery-based teaching
materials in real analytical subjects were practical to use.
The results of practical teaching materials can be seen in
table 2 below.
Table 2. The Results of Practical Teaching Materials
No.
1
2
3

The assessment sheet
The students response
questionnaires
The lecturers response
questionnaires
Observation sheet of teaching
material implementation

Mean
Score

Category

89,45%

Practical

100%

Practical

1,99

Practical

Furthermore, the percentage of the students’ activities is
≥ 60 which is categorized as effective [20], and the
learning outcome test will be considered effective if there
is at least 85% of the respondents pass it [21].The
effectiveness of teaching materials can be seen from the
results of learning outcomes tests which show that the
percentage of the students’ mastery learning is 86.11%
and the percentage of completeness is 13.89%. In addition
to learning achievement tests, student activities were also
observed which consisted of 7 categories of observations.
The average results of observations of student activity is
88.28% with a very good category. It can be inferred that
the guided discovery-based module in the real analytical
course is effective to use, it can be seen in table 3.

Source

Mean Score

Criteria

1

Module

4,3

Valid

2

Course Design (SAP)

4,4

Valid

4,4

Valid

No.

The assessment sheet

Mean Score

Category

4,4

Valid

1

Learning Outcomes Test

86,11%

Effective

4,5

Valid

2

Student activity
observation sheet)

88,28%

Effective

4,3

Valid

4,4

Valid

4,4

Valid

Student response
questionnaire
Lecturer response
4
questionnaire
Student activity
5
observation sheet
Observation sheet of
6
teaching material
implementation
Learning achievement
7
test
The Total Mean Scores of
Instrument Validity
3

The implementation phase is carried out to measure the
practicality and effectiveness of the teaching materials
that had been developed. Practicality of teaching materials
is the convenience felt by users of teaching materials. The
set criteria are more than 50% of the respondents who
give positive responses toward the minimum 70% of the
aspects asked. Then, the average of the observation is 1.5.
Thus, based on the results this module fulfills the practical
criteria [19]. The practicality of teaching materials can be

Table 3. Teaching Material Effectiveness Test Result

The last step is evaluation. At this stage an assessment
of guided discovery-based instructional materials was
conducted on the real analysis courses that had been
produced. At this stage the teaching material was revised
if needed regarding to criticism and input from users of
teaching materials.
This study is relevant to the research conducted by
Suryanto, Zulela, Noornia, & Iasha which explains that in
terms of learning outcomes and student questionnaire
responses, the guided discovery-based module is effective
to use [22]. Likewise, research conducted by Wijayanti
explained that based on teacher assessment, student
assessment, and observations of learning outcomes, the
guided discovery-based learning device was declared
practical and effective to apply [23].
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The guided discovery-based teaching material on real
analysis course contributes easiness for the lecturers to
conducting the course. Moreover, the teaching material
can enhance and enrich the students' knowledge so that it
can improve their learning process and progress especially
in the real analysis course.

4. Conclusion
The conclusion obtained from this study is the process
of developing teaching materials using the ADDIE
development model consisted of five stages, including
analyses, namely conducting instructional analysis and
student analysis; design, namely designing teaching
materials, Course Design (SAP), and learning
achievement tests; development, namely products and
instruments that have been designed and then developed
into a whole teaching material which is ready to be
validated; implementation, i.e. teaching materials that
have been valid are then applied to the test subjects to
obtain practicality and effectiveness data; and evaluation
which is to make revisions based on input from users of
teaching materials. Referring to the results of the real
analysis trial of guided discovery-based teaching materials,
the valid, practical and effective teaching materials are
obtained.
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