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Abstract: Mathematics is always used in all aspects of life. Blind students with a limited sense of sight have certain obstacles. Creativity is one of the
skills students must-have in the 21st century. This study aims to develop guided discovery-based mathematical modules to enhance the creativity of
blind students. The method used in this research is research that develops ADDIE which consists of Analysis, Design, Development, Implementation,
and Evaluation. The subject of this study were blind students of class VII semester 2 at MTs Yaketunis Yogyakarta. This study uses two types of
instruments, namely expert validation instruments used to measure the validity and student response questionnaires used to measure students'
practicality. The results of this study are valid modules 3.67 for aspects of content feasibility, 3.60 for linguistic aspects, 3.50 for appearance feasibility
aspects, 3.50 for conformity aspects with guided discovery learning models and good responses from students. Therefore, modules can be used for
classroom learning.
Index Terms: ADDIE, Blind Student, Creative Thinking, Development, Guided Discovery, Mathematics, Module.

——————————  ——————————

1. INTRODUCTION
MATHEMATICS a basic science that has an important role in
efforts to master science, technology and in everyday life [1].
This has led to the importance of students' mastery of
mathematics. In line with Cockroft states that mathematics
must be taught to students because: (1) it is always used in all
aspects of life; (2) mathematics is a strong, concise and clear
means of communication; (3) can be used to present
information in various ways; and (4) giving satisfaction to
trying to solve challenging problems [2]. Students with special
needs according to Heward in [3] are students with special
characteristics that are different from normal students in
general, including students who are blind, deaf, mental
retardation, physical damage, sound disability, learning
difficulties, behavioral disorders, gifted students and students
with health problems. Because of the characteristics and
constraints they have, students with special needs need a
form of educational services that are in accordance with their
characteristics. The characteristics of blind students with their
limitations, namely the loss of the visual senses result in them
having different perceptions about a particular object. The
concept of developing certain objects is also different from
normal students in general without the exception of objects in
mathematics learning such as rectangles. In the 21st century
students are required to master several soft skills. This is in
line with Murni's statement (2015) that soft-skill is very
important in one's life to build a better personality [4]. One of
the soft skills that students must master is creativity. Student
learning creativity is an important learning goal [5]. At present,
the education system has begun to invest in developing the
abilities and creative skills of students [6]. In line with the
statement (Tuğrul) that there are now many schools that are
oriented to developing students' critical and creative thinking
skills [7]. One way to develop student learning creativity is with
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teaching materials and effective learning models. According to
Rahmawati (2017) good and innovative teaching materials can
improve students' creativity [8]. In addition to teaching
materials, students also need an effective learning model to
improve students learning creativity. Treffinger (2007)
suggested that the learning applied by the teacher should be
oriented to creativity, namely inviting students to find their own
solutions to problems with various perspectives, the aim of
which is to train students' thinking skills [9]. But students'
creativity will also be hidden if not developed or formed [10].
This is without exception for blind students. Modules are one
of the teaching materials that can maximize the learning
process. McCartan (2008) explains that the methods used by
teachers to improve the quality of the mathematics learning
process are by giving a few changes to mathematical modules
such as in assessment instruments and others [11]. Besides,
In addition, the right learning strategies are needed to achieve
learning objectives to the fullest. However, this requires a lot of
media or assistance during implementation. [12]. One solution
is to develop teaching materials in the form of modules that
make it easier for students to complete basic competencies to
the fullest [13].
The researcher obtained mathematics learning data at
MTsLB Yaketunis Yogyakarta through interviews and
observations. Overall, teachers are good at preparing lessons.
In its implementation, the teacher uses a module. However,
the module is used by teachers from the Ministry of Education,
the module currently in use has also not been able to
encourage blind students to think creatively in the learning
process and has not been able to guide blind students in
understanding
mathematical
concepts
especially
in
rectangular material. Teachers have difficulty teaching
geometrical concepts because of the limitations they have.
This is in line with the results of Vianna's research, that blind
students have difficulties in understanding geometric images
[14], so that during the learning process the teacher
emphasizes students to memorize in solving quadrangular flat
problems. One of the learning models requested by the 2013
curriculum is to use the discovery model. Anders (2012) states
that discovery findings are learning models where students
can explore, discover, and find themselves in the learning
process, so students take an active role in creating,
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integrating, and generalizing knowledge [15]. Jew (2012)
added that learning through discovery learning can improve
material mastery, retention, and more significant transfer of
knowledge and learning [16]. Based on the description
described above, the researcher is interested in conducting
research related to developing learning modules and
combined with a learning model. This study entitled
"Development of Mathematics Modules based on Guided
Discovery Learning for Blind Students".

2 METHOD
The type of research used in this study is the research and
development method (Research and Development), which
uses the Analysis, Design, Development, Implementation, and
Evaluation (ADDIE) model. The ADDIE model directs research
on process optimization to measure measurable results [17].
This research only reached the measurement of module
validity and practicality. The ADDIE stage can be seen in
Figure 1.
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teachers have difficulty teaching geometry material to blind
students. Students need modules that can facilitate students in
revering material about geometry, especially on the subject of
rectangles. The teacher also explained that the constraints in
the learning process of mathematics are the limited availability
of media that makes the learning process ineffective, and
mastery of concepts and understanding of children is low.
3.2 Design
This module is based on aspects of validity and practicality
indicators. In addition, the right media selection is done so that
it can help the learning process to be more maximal. The initial
design of the module is based on the results of the needs
analysis that has been done before. Module design based on
guided discovery learning can be seen in figure 2 below.

Fig. 2. Mathematics Module based on Guided Discovery Learning

Fig. 1. Stage ADDIE [18].

This research was conducted at MTsLB Yaketunis Yogyakarta
Indonesia. The participants were 6 grade VII students of
MTsLB Yaketunis Yogyakarta. this study uses instruments of
validation sheets and student response questionnaires. The
instrument validation sheet is aimed at two experts, namely
the lecturer and mathematics teacher. The questionnaire for
student responses is used to determine the practicality of the
module.

3 RESULT AND DISCUSSION
3.1 Analysis Phase
Based on the results of the curriculum observation, it was
found that the curriculum used in the modules used by
students was in accordance with Core Competencies, Basic
Competencies and indicators in the 2013 curriculum. Every
material described was in accordance with the indicators of
achievement. In the use of the 2013 curriculum, the learning
process is centered on students and teachers as facilities so
that the modules developed are able to help students as a
center in the learning process. Based on the observations of
the characteristics of blind students, it was found that blind
students tended to memorize during mathematics learning in
the classroom and needed a long time to recognize a
geometric object. blind students need a long time to construct
mental representations related to spatial concepts so that
geometry material is difficult to teach them [19] Based on the
results of interviews with Mrs. Wahyu as mathematics teacher
of class VII MTsLB Yaketunis Yogyakarta obtained that
students cannot absorb math lessons properly, general

The material in the guided discovery-based mathematics
learning module contains detailed explanation of the subject
matter, learning objectives, learning activities, material
descriptions, and summaries delivered sequentially and
systematically so that students are easy to understand the
learning material. Modules are arranged in accordance with
the stage of learning discovery, namely to formulate problems,
analyze problems, build guesses, make conclusions and apply
conclusions. According to Kadir (2017) interpreting learning
which gives freedom to students to investigate mathematical
problems through the following steps: (1) formulating a
problem, (2) formulating a hypothesis, (3) testing a hypothesis,
(4) drawing conclusions [20]. The guided discovery learning
steps are as follows: (1) stimulus (asking questions or
encouraging students to observe pictures and reading books
about material), (2) problem statements (providing
opportunities for students to identify problems), (3) collecting
data (giving students opportunity to gather information), (4)
processing data (processing data that has been obtained by
students), (5) Verification (do a careful examination to verify
the validity of the hypothesis), (6) generalizations (conclusions
on problems that have been given) [21] As according to Maarif
(2016) the method of discovery is in three stages, namely:
clarification, drawing conclusions, validating [22]. The following
module material design can be seen in figure 3:
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in Table 2:
Table 2
Suggestions and Input from Experts

Suggestions and
comments
presentation of the
image is made
bigger
Concept maps are
made according to
the objectives of
achieving basic
competencies

Modules are also arranged to be able to improve the creative
thinking abilities of blind students according to the indicators,
namely fluency, flexibility, originality, elaboration. The design of
the discussion of the creative thinking of the following modules
can be seen in Figure 4:

Follow up
the presentation of the
image has been made
bigger
Concept maps have been
made according to the
objectives of achieving
basic competencies

Some presentation of the module that has been improved after
getting input and suggestions from experts as in the following
pictures:

Fig. 4. Example Part of Creative Activity

3.3 Develop Phase
Before

3.3.1 Expert assesment
The existence of modules as students teaching materials must
be useful in terms of appearance, content, and practicality.
The results of module evaluations by experts can be seen in
Table 1.

After

Fig. 5. Improvements to The Concept Map Display

Table 1
Results of Modules Evaluation by Experts

No

Aspect

1

Content
feasibility
Familiarity
Presentation
feasibility
Conformity with
guided discovery
learning model

2
3
4

Level of
Validity
3.67

Validity
criteria
Valid

3.60
3.60

Valid
Valid

Before

After

Fig. 6. Improved Image Display

3.50

Valid

Based on the table above, it can be concluded that the module
developed is valid. So that it can be tested at school to find out
the practicality of the module. However, several revisions were
carried out by researchers obtained from experts..
Suggestions and input from experts are summarized

3.3.2 The Practicality
The module practicality test is carried out to see the level of
comfort of students in receiving material obtained from the
results of filling out the questionnaire. The questionnaire was
filled out after the development of a series of modules was
completed. practicality test results can be seen in graph 1.
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Graph. 1. Practicality test results of mathematical modules based
on guided discovery learning by students

Based on the results of the questionnaire, the module does not
need to be revised because every aspect or indicator of the
module is practical. It also shows that the modules developed
are suitable for use in the learning process. students can use
this module to study independently. For the application of an
appropriate learning approach, the mathematics module is
based on guided discovery learning.

4 CONCLUSION
This study aims to develop mathematical modules based on
guided discovery learning that is feasible and practical. With
meaningful learning, students can correctly understand
concepts in mathematics learning. Guided discovery-based
learning material in mathematics modules also emphasizes
students to develop concepts in learning. The results of
validation analysis from two validators were 3.67 for aspects of
content feasibility, 3.60 for language aspects, 3.50 for display
feasibility aspects and 3.50 for conformity aspects with guided
discovery learning models. This shows that the module
developed was in accordance with the four aspects of
validation. After being validated, the module was tested on 5
7th grade students at MTsLB in Yogyakarta. The test results
show the module received a good response. Therefore,
modules that have been developed can be used as teaching
materials in classroom learning.

5 SUGGESTION
The development of a mathematical module based on guided
discovery was made to improve the creative thinking skills of
blind students. In the next stage, the researcher will see
whether the guided discovery-based mathematics module is
effective or not.
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