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Preface

The Sixth Seminar Nasional Pendidikan Matematika Ahmad Dahlan is a biennial event of Department
of Mathematics Education of Universitas Ahmad Dahlan. The objectives are to improve mathematics
teaching and to expand mathematics contributions to the society. The main topics of the conference are
divided into five categories namely Analysis, Statistics, Algebra, Applied Mathematics, and
Mathematics Education.

The keynote presentations are provided especially to show the contribution of Mathematician and
Mathematics Educators in the world of mathematics and mathematics education towards research and
knowledge sharing where our conference theme for this year is Developing literation skills and High
Order Thinking Skills by Innovative Mathematics Learning in Industry Era 4.0. The main event is the
talk of the Minister for the Ministry of Education and Culture of the Republic of Indonesia, Professor
Dr. Muhadjir Effendy, M.A.P as the first keynote speaker. We have two another keynote speakers
coming from Universitas Muhammadiyah Malang, Professor Dr. Yus Mochamad Cholily and
Universitas Gadjah Mada, Dr. Nanang Susyanto, M.Sc.

We also have a speaker in workshop session coming from Universitas Ahmad Dahlan, Dr. Rully
Charitas Indra Prahmana, S.Si., M.Pd. SENDIKMAD 2018 was an overwhelming success, attracting
the delegates, speakers and sponsors from many countries and provided great intellectual and social
interaction for the participants. Without their support, the conference would not have been successfully
organized. I trust that all the participants found their involvement in the Conference both valuable and
rewarding. Our wish is that all participants would enjoy this conference, contribute effectively toward
it and take back with you knowledge, experiences, contacts and happy memories of this conference and
especially with this beautiful kingdom of Yogyakarta.

Dr. Puguh Wahyu Prasetyo, S.Si., M.Sc
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Figure 1. Muhadjir Effendy, the Minister for Eucation and Culture delivering his keynote talk on
Higher Order Thinking Skills

Figure 2. Yus Mochamad Cholily from Universitas Muhammadiyah Malang delivering his keynote
talk
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Figure 4. One of the Participants of SENDIKMAD 2018 giving his talk in parallel session.
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Abstract. This research aims to develop a learning model that can accommodate mathematics
learning in basic counting concept for students with intellectual disabilities. Mentally disabled
students are students who have below average intellectual intelligence. The teacher needs to modify
learning methods to suits the need of the students. The research method used here was an exploratory
mixed-method research design. This research developed a school-based collaborative learning
model in learning mathematics to improve numeracy skills for mentally disabled students. The
construct of a collaborative learning model was developed from data from a qualitative case study
on the problems of mathematics learning found in the field. The pre-experiment increases
quantitative data about the effectiveness of school-based collaborative learning models. The results
presented that there was an increase in mathematics learning outcomes for mentally disabled
students in the learning of basic counting. In the first session, the students get 50% of the overall
test, and in the next session, there was a very significant increase to 80% of the overall test. The
recommendations from this study obtained data that collaborative learning models can improve the
mathematical abilities of mentally disabled students.

1. Introduction

Mathematics is a science that advances human thinking and underlies the development of science and
technology. Students could develop their ability to think logically, analytically, systematically, critically,
and creatively by learning mathematics [1, 2]. These abilities are important because they help human learn
to organize, analyze, and synthesize information to make it easier for a human to solve problems in their
life. A human can also create various modern information and communication technologies because of the
development of mathematics. Thus, mastering the basic concepts of mathematics at an early age is
important for mastering and creating technology in the future.

Teacher, as an education practitioner, plays an important role in promoting an effective mathematics
learning process. The principles of effective mathematics teaching include the following criteria. First,
effective mathematics teaching requires an understanding of what students know and need to learn, and
then challenging and supporting them to learn well. Second, effective teaching requires knowing and
understanding mathematics, students as learners, and pedagogical strategies. Third, effective teaching
requires a challenging and supportive classroom learning environment. Forth, effective teaching requires

continually seeking improvement [1].

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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And then, the teacher needs to present learning such that the mentally disabled students are actively
involved and motivated in the learning process. Teachers need to also understand mathematics concepts,
their students’ condition, and suitable learning strategies. Some efforts need to be done such as providing a
challenging learning environment and improving the learning quality sustainably.

Problem-solving is one of the important topics in mathematics learning. This idea based on the belief
that problem-solving is the basic principle in mathematics learning. Problem-solving is the foundation of
all mathematics activity. Therefore, problem-solving should play a prominent role in the elementary
school mathematics curriculum [3]. Problem-solving in mathematics learning is important for mentally
disabled students because it helps them develop skills, practice, and active work, and systematical
thinking. Working on problem offers good practice in calculation skills. But the important mathematics
goal of problem-solving is to help students thinking systematically about probability and to organize and
to record their thinking without waiting until the students could do mathematics operation fluently [4].

Problem-solving in mathematical activities provides opportunities for mentally disabled students to
actively organize their thoughts so that they do not become learners who are highly dependent on the
teacher's explanation [5]. Some steps and strategies can help mentally disabled students in solving a
mathematical problem. The steps are understanding the problem, making plans, implementing plans, and
looking back [6]. While strategies that can be used by mentally disabled students in problem-solving include
creating tables, drawings or diagrams, make models, find and use patterns, trial and error, and write
mathematics sentences [7].

Based on observations at Sekolah Khusus (SKH) Negeri 01 Kota Serang, a special public school in
Serang, Indonesia, we found that the mentally disabled students still lacked social attitudes. Many students
like to work alone, were easily discouraged in learning, had low self-esteem, tended to be closed, and lacked
confidence. They did not share knowledge or help their friends who have difficulty in carrying out tasks,
either. Also, there were still mentally disabled students who were too selective to make friends, preferred
to be alone, lacked empathy, and lacked tolerance. SKH Negeri 01 Kota Serang is a school with quite a lot
of study groups and with very heterogeneous mentally disabled students (regarding religion, ethnicity,
culture, economic ability, gender, and academic ability). Therefore, social attitudes need to be instilled and
cultivated to all mentally disabled students. The application of collaborative learning models helps mentally
disabled students to improve knowledge and skills, improve understanding and problem-solving skills, train
mentally disabled students in social interaction, and develop various social attitudes [8].

Collaborative learning is a learning model that involves the active participation of four mentally disabled
students (two mentally disabled students and two female mentally disabled students) with diverse abilities
who are members of a group to exchange ideas and learn to build meaning and increase learning —
understanding problem-solving or completing a task so that there are no mentally disabled students who
are alone or left behind. Collaborative learning is when students work effectively together on project or
task. Thus, learning with friends will be more effective than learning alone because mentally disabled
students can be more actively involved. Collaborative learning is a relationship of mutual learning, namely
learning that departs from the question of mentally disabled students who do not understand "How to do
this part?". Moreover, the mentally disabled students who understand and who do not understand could take
the benefits on reciprocal relationships [8]. So, in collaborative learning, mentally disabled students can
learn from each other to improve their understanding.

Collaborative learning emphasizes social bonding that can develop the knowledge and understanding of
mentally disabled students [9]. This idea is consistent with the opinion of that collaborative learning is a
learning model by establishing social relationships that have mutual sympathy which in turn can lead to the
development and intellectual growth of mentally disabled students. The collaborative learning model has
several advantages, namely: (1) becoming the essence of learning, (2) realizing the learning rights of every
mentally disabled student, (3) improving the academic abilities of mentally disabled students, and (4)
ensuring mentally disabled students with high academic abilities [10].

Collaborative learning is the essence of learning because learning requires teachers and peers to
collaborate. Collaborative learning can realize the learning rights of every mentally disabled student
because group learning becomes the most powerful means to stimulate learning for mentally disabled
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students because it can develop various skills, namely: (1) Cognitive skills such as the ability to analyze,
evaluate and synthesize information; (2) Critical thinking and problem solving skills; (3) Numeracy,
literacy and visual communication skills; (4) Skills in interpersonal understanding, with the capacity to
communicate effectively and to work both independently and cooperatively; and (5) Commitment to
continuous learning [11].

These various skills are important in learning at school and later become provision for mentally disabled
students in preparing themselves for the world of work. This study aims to: (1) Describe the influence of
collaborative learning model on mathematical problem solving skills of class III mentally disabled students
SKH Negeri 01 Kota Serang, (2 ) Describe the effect of collaborative learning model on social attitudes of
mentally disabled students in class III SKH Negeri 01 Kota Serang, and (3) Describe the effect of
collaborative learning model on mathematical problem-solving abilities and social attitudes of mentally
disabled students in class III SKH Negeri 01 Kota Serang.

SSR design is an integral part of analytic behaviour. SSR refers to research strategies developed to
document changes in individual subject behaviour. Through an accurate selection of the use of the same
group design patterns. This pattern makes it possible to show a functional relationship between the
treatments of behaviour changes.

2. Method

The method used in this study is an experimental method because this research was conducted with the
intent to see the consequences of treatment [12]. The experiment is an activity to examine an event or
symptom that appears in certain conditions suggests that the experimental method is a method that
deliberately strives for the emergence of variables. In this case, the experimental method is a method that
aims to obtain the data needed by looking at the results of the presence or absence of treatment (treatment).
This experimental research has a single subject, so using the Single Subject Method. Single Subject
Research (SSR) is experimental research conducted to find out how much the influence of a treatment
(intervention) is given to one subject repeatedly at a certain time [13, 14].

The design procedure used is A-B-A where one of the developments of the basic design of A-B. This
ABA design shows at baseline (A1) conditions, treatment conditions or interventions (B), and the second
baseline (A2) is intended as a control for the intervention phase so that it is possible to conclude the
functional relationship between independent variables and dependent variables [12].

Design A-B-A
A B A

Rate

01 23 456 7891011 12 13 14 1516

Session

Figure 1. A-B-A design chart

In Figure 1, A-1 (Baseline 1) is the initial condition of the ability to count the research subjects before
obtaining intervention. B (Intervention) is the condition of the ability to count research subjects during
repeated interventions. At this stage, the subject is given treatment by using the collaborative learning
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method repeatedly with a set time the same as the baseline stage for 35 minutes of the meeting. A-2 (baseline
2) is the repetition of the baseline condition as an evaluation of how the intervention gave affects the subject.

3. Results and Discussion

3.1 Baseline Data -1

In this study, there are two variables, namely independent variables and dependent variables. The
independent variable in this study is the collaborative method, while the dependent variable is the ability to
calculate mentally retarded students. The ability to calculate sums for mild mentally disabled children in
SKH can be seen in Table 1.

Table 1. Calculation ability in Baseline Data-1

Session Number of items Correct answer Percentage (%)
1 20 5 25
2 20 6 30
3 20 6 30
4 20 7 35
Average 28.75

Baseline data-1 (A-1) from Table 1 is obtained by observations of researchers on the response to the
subject's numeracy ability when Baseline-1 lasts four sessions per 35 minutes then the average numeracy
understanding of children is 28.75%.

3.2 Intervention Data (B)

Intervention data on the ability to calculate the number of children with mild mental retardation in the SKH
can be seen in Table 2.

Table 2. Ability to calculate in the intervention

Session Number of items Correct answer Percentage (%)
1 20 10 50
2 20 13 65
3 20 15 75
4 20 15 75
5 20 16 80
6 20 14 70
7 20 16 80
8 20 17 85
Average 72.5

In Table 2, the percentage of calculating ability can be obtained with the results during the treatment
which lasted eight sessions per 35 minutes then the average numeracy understanding of children was 72.5%.
From this data, there is an increase of 43.75% from Baseline-1.

3.3 Baseline Data -2

Baseline-2 of the calculation ability data of the children with mild disabilities in SKH can be seen in Table
3.
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Table 3. Ability to calculate in Baseline Data-2

Session Number of items Correct answer Percentage (%)
1 20 10 50
2 20 11 55
3 20 9 45
4 20 12 60
Average 52.5

From Table 3 it is clear that the percentage obtained at baseline-2 for four sessions per 35 minutes
reached 52.2%.
Table 4. Development of the ability to count (A-B-A Design)

Session Number of items Correct answer Percentage (%)
1 20 5 25
2 20 6 30
3 20 6 30
4 20 7 35
5 20 10 50
6 20 13 65
7 20 15 75
8 20 15 75
9 20 16 80
10 20 14 70
11 20 16 80
12 20 17 85
13 20 10 50
14 20 11 55
15 20 9 45
16 20 12 60

Table 4 shows that the percentage of the development of the ability to do the sum of counting subjects
from A-1 to B, from B to A-2 and from A-1 to A-2 can be seen in the direction of the graph line that has
increased from A-1 to A -2. Thus there has been an increase in counting arithmetic from A-1 to B and from
A-1to A-2.

Based on the results of the analysis, data processing and A-B-A graphic design that have been described
previously it turns out that the use of collaborative method effectively increases numeracy skills, especially
addition. By using the collaborative method, it is seen that students are very enthusiastic and more
interested. The collaborative method has a positive effect on numeracy ability, although increasing
numeracy skills that are influenced by the collaborative method do not require a long time to achieve
developmental changes and increase positively. This is evidenced by the percentage score count in the
intervention phase (B) is higher than the Baseline-1 phase, so that there is an increase in the percentage of
counting at the time of intervention and at Baseline-2, this means that the ability to count has increased.

3.4 Discussion

The increase in numeracy ability is caused by the use of collaborative method as an attractive method
for the subject, because this method emphasizes the provision of wider learning opportunities and a
conducive atmosphere for students to obtain, and develop knowledge, attitudes, values, and skills social
skills. This learning method is quite fun for students and teachers as actively used to repeat the material
previously given. However, even new material can still be taught with this strategy with notes; students are
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given the task of learning the topics that will be taught first so that when they enter the class, they already
have the provision of knowledge [15].

Overall scores obtained from the four sessions in the Baseline-1 phase for operating skills counted to 20
where the percentage shows the baseline session is 25%, the second baseline is 30%, the third baseline is
30%, and the fourth baseline is 35%. Whereas scores obtained from eight scores obtained from eight
sessions in the intervention phase the figures showed intervention 1 was 50%, intervention two was 65%,
intervention three was 75%, intervention four was 75%, intervention five was 80%, the sixth intervention
was 70%, the seventh intervention was 80%, the eighth intervention was 85%. While the score obtained in
the Baseline-2 phase is the first session is 50%, the second session is 55%, the third session is 45%, and the
fourth session is 60%. From the results of data processing based on the scores obtained in each phase,
namely the Baseline (A-1), Treatment (B), and Baseline (A-2) phases, it appears that there are differences.

4. Conclusion

Mathematics learning will go in the right direction and succeed if we know the characteristics of
mathematics. Therefore, our task as teachers is to be able to determine precisely the methods, approaches,
strategies and learning models that can be applied in teaching a particular material so that learning can run
effectively and efficiently.

Based on the analysis of the overall data obtained in the field, both through the percentage score of
addition to 20 operating abilities in intellectual disability children using collaborative methods at the
baseline-1 stage, the intervention stage and after the intervention, the researchers concluded that this study
indicated that the application of surgery summation using the collaborative method is quite effective and
can be understood by children. This is evidenced by an increase in the percentage from the A-1 baseline to
baseline-2. Thus the collaborative method can improve the addition of numeracy skills. The
recommendations from this study obtained data that collaborative learning models can improve the
mathematical abilities of mentally disabled students.
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