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MESSAGE FROM RECTOR

The theme of the conference is “ Enhancement and Acceleration on Research and Learning in
Mathematics and Natural Sciences for the Utilization of Natural Resources”. This event was aimed to
providing dissemination and publication media for research results, theoretical studies, and best
practices in the field of Mathematics, Natural Sciences, and Education; more over, strengthening the
interaction and communication between researchers, promote mathematics and science research
activities by the researchers in Indonesia and overseas, in hope to build networks and collaborations.
By promoting collaboration across disciplines, we can further extend the opportunity to discover
innovations, gain better understanding and enhance the advancement of science body.

The development of Mathematics and Natural Science can not be separated from the scientific
charateristics that encourage high-curiosity in doing research. We hope, IITTEP always creating,
maintaining, facilitating, and developing the world class academic atmosphere that encourage
students and faculty to continue doing research, and community services.

Research is one of the Tri Dharma of the higher education. It is a systematic effort to solve the
problems or answer the questions through data collecting, formulating the generalities based on the
data, then finding and developing organized knowledge by scientific method. It is expected that from
research activities valuable empirical facts can be obtained to improve and develop the theory and
practice to bring a better quality of education. We do hope this conference will bear fruitful results
and promote networking and future collaborations for all participants from diverse background of
expertise, institutions, and countries to promote science, mathematics, and the education.

| would like to take this opportunity to express my gratitude to all delegates for their full support,
cooperation and contribution to the Forum and Conference 2015. | also wish to express my gratitude
especially to the Dean of Faculty of Mathematics and Science, Prof. Dr. Cosmas Poluakan, M.Si, and
the Organizing Committee who dedicated their time and energy, and for their hard work to make this
conference a big success. However, should you find any shortcomings and inconveniences, please
accept my apologies.

Rector,

Prof. Dr. Ph. E A Tuerah, M.Si, DEA
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MESSAGE FROM DEAN

Praise and thanks to the presence of the Lord, because ICoMaNSEd 2015 event can be held with big
success. We are proud because as a part of the academic community, we can take part in enriching
the scientific communication forum between scholars through ICoMaNSEd. Through this Scientific
Conference, we are present here, to share and to exchange experiences through various experts in
the field of Mathematics and Natural Science Education from several countries and various parts of
Indonesia. For the implementation of ICOMaNSEd 2015, we thanked to Rector of State University of
Manado, Chairman of the Forum of Science IITTEP, deans of Mathematics and Natural Sciences
Faculty of ITTEP along with vice deans and heads of departments and study programs, lecturers and
students who support this event so it could be held. In particular, we express our gratituted to
Keynotes Speakers and Invited Speakers who have agreed to attend and to present their articles.

Implementation of Scientific Conference or other scientific meetings forms such as symposium,
seminar or FGD, etc by a university or research institute, is a form of scientists activities that always
continue to strengthen scientific attitude and the scientists identity to be opened, objectived, and
criticals to the science developments, especially for the further of science development. In
ICoMaNSEd forum 2015, these things are reflected in the context of improvement and development
in the learning of Natural Sciences and Mathematics. The experts involved not only from IITTEP-
universities, but also involve the faculty of Mathematics and Natural Sciences of non- IITTEP ones.
We strongly hope that the implementation of present Scientific Conference in State University of
Manado, will be the pillars and a reference for the implementation of other scientific events in
Indonesia, especially Manado, North Sulawesi.

Distinguished participants, last but not least, on this occasion, | would like to quoted from a Nobel
laureate in Medicine Physiology back in 1960, Sir Peter Medawar, a British scientist, born in Rio de
Janeiro Brazil. His advice for us academics and scientists started from the following question: "Do we
need a sharp mind to be able to succeed as a scientist?”. It is an anxiety that does not need to be
considered, because one does not need to be too clever in order to be a successful scientist. Well-
thoughts must be possessed. On the other hand, it would be very helpful to have some good
qualities from ancient times that somehow now have been regarded as a trait that less ignored by
the scientists. Those properties are: a practical view; perseverance; determination; ability to
concentrate; tenacity to not despair when facing difficulties ".

Hopefully the advice from the Nobel laureate Sir Peter Medawar, could be an inspiration to all the
academics towards successful stages in scientific careers. Keep this adage: "God does not call us to
be a successful man, but to believe. Believe, in order to succes ".

Dean of the Faculty,

Prof. Dr. Cosmas Poluakan, M.Si.

Xii



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

MESSAGE FROM CHAIRMAN OF THE EVENTS

This seminar entitled the International Conference on Mathematics, Natural Sciences, and its
Education (ICoMaNSEd): Enhancement and Acceleration on Research and Learning in Mathematics
and Natural Science for the Utilization of Natural Resources was organized by Faculty of
Mathematics and Natural Sciences, Manado State University, supported and coordinated by 12
members of Association of the Faculty of Mathematics and Natural Sciences from Teacher Program.

On behalf of the committee of this conference, | would like to thanks and give the highest
appreciation to keynote speakers including:
1. Prof. David F. Treagust, Ph.D., FSB., FAERA (Courtin University, Perth, Australia)
Rebecca Johnson, MA (Columbia University, USA)
Ed van den Berg, Ph.D (Free University, Amsterdam, The Netherlands)
Assoc. Prof. Dr. Vichit Rangpan (Yala Rajabhat University, Thailand)
Prof. Dr. Syamsu Qamar Badu, M.Pd (State University of Gorontalo, Indonesia)
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| would like also to give thanks and gratitude to the invited speakers from 12 universities including:
1. Dr.Ir. Sri Nurdiati, M.Sc (Bogor Agricultural University, Indonesia)

Prof. Ferdy S. Rondonuwu, Ph.D (Satya Wacana Christian University, Salatiga, Indonesia)

Prof. Dr. Zulkardi, M.l.Komp, M.Sc (Sriwijaya University, Palembang, Indonesia)

Prof. Dr. Julius H. Lolombulan, MS (Manado State University, Indonesia)

Prof. Drs. Manihar Situmorang, M.Sc., Ph.D (Medan State University, Indonesia)

Prof. Dr. Liliasari, M.Pd (Indonesian Education University, Bandung, Indonesia)

Dr. Slamet Suyanto (Yogyakarta State University, Indonesia)

Dr. Suharto Linuwih, M.Si (Semarang State University, Indonesia)

Prof. Dr. Subandi, M.Si (Malang State University, Indonesia)

10 Dr. Hj. Yuni Sri Rahayu, M.Si (Surabaya State University, Indonesia)

11. Suwardi Anas, M.Sc., Ph.D (Makasar State University)
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Now, | would like to special thanks to 156 speakers and all of participant required in this seminar.

As we all know that to be able to display text in the real international standard, required not only the
international community of scientists involved in the research process, but is also involved in the
process of publication. Therefore, | expect this event to be a dissemination of the lecturer

researches.

Finally, | am delighted to thank to all the members of the committee who have been working very
hard for the success of this conference.

Chairman of the Events,

Dr. Rymond J. Rumampuk, M.Si.
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MODEL DEVELOPMENT RESEARCH-BASED LEARNING ON LEARNING
COURSE IN FACULTY MIPA STATE UNIVERSITY GORONTALO

Tirtawaty Abdjul’”, Nova Elysia Ntobuo?
1Department of Physics, Faculty of Mathematics and Sciences Education, State University of Gorontalo,
Gorontalo, Indonesia
“tirtawatyabdjul12@gmail.com

Abstract

In the course of learning courses in the Department of Physics, still found a lack of readiness of
students attend lectures, course management with information and discussion methods generally still
tend to lead to the provision of information, so that learning is still dominated by the lecturer. On
learning this, the idea of beginning college students is relatively less explored and considered, students
tend to be passive, self-motivation of students to learn less, and the sharing of knowledge among
students less facilitated. Though this course, it is very important for students in the Faculty of Science,
where as a student teacher candidates should feel meaningful learning, all the more so for the course of
science and learning provide skills to students as prospective teacher. This research aims to develop
research-based learning model in the course of learning in the Faculty of Science of Gorontalo using
4-D Model (four D Model) developed by Thiagarajan (1974) which consists of four stages, namely:
(1) definition (define ), (2) planning (design), (3) development (develop) (4) disseminate. The method
used in this research is quantitative descriptive method. This study begins with the definition phase,
the planning, development i.e. validation experts, revisions, and test one at the Department of Physical
Education, the revision of the results of tests 1 and implementation models around existing courses in
the Department of Physics. The results showed that the learning device composed by applying
research-based learning model for Teaching and Learning course which consists of the Syllabus, SAP,
Instructional Materials, MFI, Test Results Learning, valid based on the validation of three people
validator, so the device is worth learning to use in the process of learning, especially learning courses
on subjects teaching and learning.

Keywords: Learning tool, based learning research, and learning and learning

1. Introduction

Improving the quality of human resources (HR) is one of the main factors to improve the
competitiveness of the workforce. Thus HR should be prepared to the fullest in order to have
the ability, expertise, and skills that can be relied upon to enter the workplace. Improved the
quality of graduate of education institutions is a real effort to improve the nation's
competitiveness.

The learning process is the essence of education in colleges that have an impact on the quality
of output. In lecture courses-learning courses in the Faculty of Science Education, found that
the lack of readiness of students attend lectures, course management with information and
discussion methods generally still tend to lead to the provision of information, so that learning
is still dominated by the lecturer. Questions posed by lecturers can rarely be answered by the
students or were answered by a particular student. Most of the lecturers answered questions
posed by the lecturers themselves. On this learning, the idea of beginning college students is
relatively less explored and considered in learning, students tend to be passive, self-
motivation of students to learn less, and the sharing of knowledge among students less
facilitated. Additionally, based on observations and interviews with students, during the
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course on this learning process takes place in the same direction, namely lecturer explained
and students sat listening. Still learning teacher-oriented so that less dynamic.

Even if there are variations of this lecture method, most lecturers use regular group discussion
learning, and only a few specific students who are actively involved in the discussions and
others sat down to listen, students did not reveal his participation in the learning process, the
result is, although in general the students pass for this course but students do not experience a
meaningful learning. Based on this, it is considered necessary to carry out a research-oriented
learning model development. In this case the development of research-based learning model,
where the model is considered appropriate to increase the activity and learning outcomes in
the course of learning in the Department of Physics, Gorontalo State University. The
objectives of the study are:

1.  Knowing the quality of the learning device (consisting of Syllabus, SAP, textbooks,
and tests Worksheet Student Learning Outcomes were developed using research-
based instructional model that is integrated with character education.

2. Knowing the implementation of the learning device by using a research-based
learning model that is integrated with the educational character of the activity and
learning outcomes Basic Physics student at the Gorontalo State University.

3. Knowing the interest and motivation of students to the implementation of the
learning device by using a research-based learning model that integrates seamlessly
with the character education

Research-based learning is a teaching method centered on learners that integrates research in
the learning process. It is a multifaceted research-based learning, which refers to a wide
variety of learning methods. Research-based learning provides opportunities for students to
search for information, draw up hypotheses, collect data, analyze data, and make conclusions
on the data that has been arranged; This applies in the learning activity with the approach of
"learning by doing" (Widayati, et al: 2012). Therefore, research-based learning opportunities
for the development of learning methods, among others:
a. Renewal of learning (curriculum enrichment) by integrating the results of the
research
b.  The active participation of students in the implementation of the research,
c.  Learning by using research instruments, and
d. Inclusive development of the research context (students learn the procedures and the
results of research to understand the intricacies of synthesis).

Some RBL models can be developed according to the characteristics of the study of science as
well as the condition of the facilities available in the respective educational unit. PBR
implementation strategy should really be considered that the effective implementation of the
PBR and the PBR destination is reached.

2. Materials and Methods

This research included in this type of research development, because through this research
will be developed learning model includes learning device in the course of learning in the
Department of Physics. As for the design development of the device used is a 4-D model of
development that developed by Thiagarajan, and Semmel Semmel (1974) (in Mulyatingsih,
2011). which consists of four stages, namely stage of definition (define), stage of planning
(design), stage of development (develop), and Phase dissemination (disseminate).

Subjects in this study were students of the Faculty of Mathematics and Science, Gorontalo
State University are programmed courses teaching and learning interactions and strategies
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Teaching and Learning. Collecting data in this study using observation, assessment of
achievement test and questionnaire. Date analysis techniques used in this research is
descriptive statistical analysis techniques, which describe the implementation of Lesson Plan
(RPP) and student activities, completeness of student learning outcomes and student
motivation.

Table 1. Steps of Development Activity

Product
Draft learning device by using a
learning model research on the
subject of learning.

No Activity

1 Drafting device by using
a research-based learning
model in the course of
learning at the

Description of Activities
The study of the theory and models
of research-based learning in
various references (books, journals,
internet, research, and good practic)

Department of Physics
Education

2 Expert Test

3 Test 1

4 Revised models based on
test results 1

5 Implementation of the
model

6 Dissemination

Learning device by using a
research-based learning model in
the course of learning tested
through expert assessment.
Carry out trial limited to a few
classes in physical education
Ccourses.

Implement revisions based on the
results of trials 1

Carry out the test through
experimental research and action
research

To disseminate learning tools
through distribution in limited
quantities to the faculty and

Learning device by using a
research-based learning model in
the course of learning, valid in
theory

Analysis of the use of the
learning by using research-based
instructional model in the course
of learning.

Learning device by using a
research-based learning model in
the course of learning, effective
Learning device by using a
research-based learning model in
the course of learning, effective
Learning device by using a
research-based learning model in
the course of learning, effective

students

3. Results and Discussion

Preparation of Learning Device includes Syllabus, Events Unit Class (SAP), Instructional
Materials, Student Activity Sheet (MFI), testing of Learning Outcomes (THB), Observation
Sheet of Student Activities and Motivation Questionnaire.

3.1. Results

3.1.1. Learning Device Implementation in Classroom A, Department of Physics
Education

3.1.1.1. Observations Outcomes of Learning Implementation

Observation of activities of lecturers achieves satisfactory results. Feasibility study conducted
by the lecturers has been performing well since the criteria very well reach 99.86%.

3.1.1.2. Observations of Student Activities

Data from the student activity showed that of the 25 students, there is a 60% gain criterion
very well, 28% gain well criteria, 4% gain sufficient criteria and 0.00% gain less criteria. This
indicates that the students’ activity observation has been successful, because student activity
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is successful if it reaches 80% of aspects that are considered to have good or excellent value.
Achievement of Student Activities for the criterion of good and very good at 88%.

3.1.1.3. Student Learning Outcomes

Based on the results of pre-test and post-test scores obtained by the average student results
after learning by using research-based learning model student results are a comparison
between before treatment (pre-test) and after treatment (post-test). This is indicated by the
average score of post-test were larger than the average scores of pre-test of 8.96, while the
average score of post-test is 24.64.

3.1.1.4. Students’ Motivation toward Learning

Motivation questionnaire given to students contains positive statements and negative
statements. Student learning motivation in participating in research based learning gained 3.26
categorized good values. They are diligent, tenacious, able to work independently, do not get
bored on the tasks given Able to maintain their opinion, not easy to remove concepts that are
believed, happy looking and solve a given problem.

3.1.2. Learning Device Implementation in Classroom B, Department of Physics
Education

3.1.2.1. Observation Activities of Lecturer

Feasibility study conducted by a lecturer in conducting learning by using research-based
learning has increased or managed by the criteria very well with the achievement of 100%.
This is demonstrated by the data that of the 11 aspects of the lecturers were observed,
obtained 95% of the criteria is very good, and 5% both criteria. Based on these data, it can be
concluded that the feasibility study conducted by lecturer increased from the meeting of 1
(very good and a good 82%) to the second meeting (an excellent and well 100%).

3.1.2.2. Student Activities

Observation of student activities conducted by observers during the learning process takes
place with 10 aspects of assessment. At this first meeting, the activity of the students to the
criteria of good and excellent reaches 82.0%. While at the second meeting of the 25 students
are 48.0% very good criteria, 50.0% good criteria, and 2.0% criterion sufficient. Student
activity for good and very good criterion reached 98.0%. This means that there is an increase
in students' learning activities from one meeting to the second meeting.

3.1.2.3. Student Learning Outcomes

Achievement percentage value of every aspect of cognitive student for 1 C2 86% meeting the
criteria very well (A-), C3 78% good (B-), C4 79% good (B). In the cognitive aspect Very
Good C2 reaches criteria because many students who answered correctly. 2 meeting student
achievement value to every aspect of 88.5% kignitif C2, C3 74.4%, 88.5% C4 and C6 level of
79.6%. It can be concluded that student learning outcomes at the meeting Il increased.

3.1.2.4. Motivation Student Learning

To see how the motivation of students to the application of research-based learning, the
learning of students before and after questionnaires distributed according to the number of
students is 23 people. The average score before applying research-based learning model
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reaches 3.17 (both categories). This means that students in implementing research-based
learning have good motivation.

3.1.3. Learning Device Implementation in Classroom C, Department of Physics
Education

3.1.3.1. Observations Activity of Lecturer, Meeting |

Teaching and learning process in particular has a maximum lecturers activities, it can be seen
from the percentage of implementation of the achievement of the learning activities are all
already entered the category of very good and excellent. Thus, it can be concluded that the
implementation of learning by using Learning-Based Research (PBR) is good

3.1.3.2. Results of the first meeting of the Student Learning Activities.
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Figure 1. Histogram-Results of The First Meeting Of The Student Learning Activities

3.1.3.3. Students’ Learning Motivation towards Learning on First Meeting
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Figure 2. Histogram-The Average Of Students’ Learning Motivation Towards Learning On First Meeting
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3.1.3.4. The Result of Lectures Activities Observation
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Figure 3. Diagram-The Result of Lectures Activities Observation Along The Teaching And Learning
Activities On Second Meeting

Based on the diagram above showed that the implementation of learning by using Research
based Learning is effective.

3.1.3.5. The result of Students’ Activities Observation in Learning Process
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Figure 4. The Result of Students’ Activities Observation in Learning Process of Second Meeting

Therefore, it can be concluded that the students’ activity in first meeting has maximal.

3.1.3.6. Students’ Learning Motivation in Learning Process
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Figure 5. Histogram-The Averages of Students’ Learning Motivation Toward Learning on Second
Meeting
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3.1.3.7. Student Learning Outcomes

The percentage of students who reach KKM (completed) reached 93.33% and which did not
reach KKM (not complete) 6.67%.

3.2. Discussion

Based on the research and analysis of the data showed that the use of models of research-
based learning can improve student learning outcomes of class A, B, and C, Department of
Physics Education, Gorontalo State University. This can be seen from the analysis of student
results conducted for 2 cycles of learning, where students’ learning outcomes on the second
cycle increased rather than in cycle 1. Therefore, it is proven that the models of research
based learning, especially in material of Behaviorism Learning Theory and Learning Theory
of Constructivism. This is because it is supported by student learning motivation. Motivation
to learn the students during the research-based learning falls into both categories. In addition,
based on the observation of activities of lecturers and students from the first meeting until the
meeting Il has increased from meeting to the next meeting. Based on this, it can be concluded
that the models of research based learning can enhance the activity of lecturers and students.
The higher activity of students in the higher learning student results.

This shows that research-based learning can help students in the learning process of students,
so that students’ ability can be trained. By applying the concept of research-based learning
obtained by students will stick in his mind a long time since the acquisition of knowledge of
students based on a case which aims to preserve the memory of students. This is in line with
that proposed by Diah (2010: 7) that the benefits of research-based learning model that
learners experience the development and improvement of capabilities and competencies
higher, including for example the general competence to think critically and analytically,
evaluating and troubleshooting information. The condition has a positive impact on student
learning outcomes as shown by the average scores of students after being treated by applying
research-based learning.
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shaped model of molymod express linkage development areas of Mathematics and Science which
are centered on education activities. Red for Mathematics states: spirit, gives energy, symbol, action,
passion, strength and joy. Yellow for Physics states: warmth and happiness, cheerful symbol and
optimistic spirit, stimulate the mind and mental activity. Green for Biology states: calm and relax, the
impression of balance the emotions, the symbol of openness and communication, color of hope and
the future, justice and peace. Blue for Chemistry states: the calming effect and professional
impression and trust. Stimulate communication skills, artistic expression, symbol of strength, able to
calm the mind and improve concentration. Generally as a corporate base color, gray for Natural
Science Education states: security, reliability, simplicity, and maturity. White for Education states:
freedom and openness, represent the purity impression, chaste clean, symbol of peace.
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