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Preface

Global framework of sustainable development proposed by UN has led to several in-depth scientific
discussions focused on studies and reviews of the strategies and progress made so far. The main
objective of the performed discussions is to examine the progress and seeking appropriate and more
operational strategies addressing the challenge of better global sustainability achievements. In the
discussion, university has an important position in providing solution from both, in result-chain area
and in causal-chain area.

It cannot be denied that natural, environmental and education science play as a major backbone
underpinning effort in seeking the solution of achieving the goal of sustainable development.
Scholarly research, reviews and reports from these majors are of valuable scientific databases in
achieving the goal of sustainable development. The spirit of having contribution in the aforementioned
UN goal has led the UNS and the committee to organize this conference. This conference involving
Science, Mathematics, Environment and Education in order to address the challenge of fulfilling
holistic approaches towards the improvement of the quality of human life without ignoring the
sustainability of the environmental system.

This first International Conference on Science, Mathematics, Environment and Education (ICoSMEE)
aims at bringing together researchers, educators, scientists, and scholar students in the area of Science,
Mathematics, Environment and Education to exchange and share their experiences, ideas, and findings
and to discuss practical challenges encountered and the solutions to develop humanity and the quality
of human life in a sustainable manner. The conference was held in Surakarta, Indonesia on September
16th, 2017. Hundred of mathematics and science education experts and practitioners joined the event.
There were six keynote speakers who came from Indonesia, United Kingdom, Australia, and United
State of America. Moreover, more than 200 articles were presented in the conference and 59 articles
are selected to be publishing in the present conference proceeding.

The Editors,

Dr.paed Nurma Yunita Indriyanti
Murni Ramli, Ed.D

Puguh Karyanto, Ph.D

Getut Pramesti, M.Si.

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 DOIL.
Published under licence by IOP Publishing Ltd 1


http://creativecommons.org/licenses/by/3.0

ICoSMEE

IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 1022 (2018) 011001

List of Committee

International Advisory Commitee
Prof. Dr. Hans-Dieter Barke

Prof Bob Bucat

Prof. Lilia Halim

Prof. Dr. Karl-Heinz Van Pee
Benny Tjahjono, Ph.D

Prof. Tugrul U Daim, Ph.D.

doi:10.1088/1742-6596/1022/1/011001

Dr. Dani Harmanto BEng (Hons) ,MSc, PhD ,FHEA PgCert C.Eng MIED AMIMechE

Bagus Putra Muljadi
Heri Setya Kusuma

Organizing committee

Chair
Puguh Karyanto, Ph.D
Dr.rer.nat Sri Mulyani

Conference Secretariat & Website
Dr. Maria Ulfa

Daru Wahyuningsih, M.Pd.

Arum Wulandari, M.Pd.

Delisma Wisnu Adi, M.Pd.

Conference Treasury
Nurmiyati, M.Si.
Budi Utami, M.Pd

Paper and Proceeding

Dewanto Harjunowibowo, M.Sc

Maria Ciptaning Sabdo Kawedhar, S.Pd
Shinta Maharani, S.Pd

Conference Reception
Dr. Muzzazinah
Dr. Sri Yamtinah

Publications, Transportation and Documentation
Doni Wahyu Prabowo, S.Pd
Suwarno, M.Pd.

Conference Banquet
Bakti Mulyani, M.Si.
Dr. Sri Widoretno



DAFTAR ISI JOURNAL of PHYSICS: CONFERENCE SERIES

C [3) https://iopscience.iop.org/issue/1742-6596/1022/1

IoPScience Q. Journals~ Books  Publishing Support € Login ~

Journal of Physics: Conference Series

Table of contents

Volume 1022

2018

<« Previous issue Next issue »

The 1st International Conference on Science, Mathematics, Environment and Education 16
September 2017, Solo Baru, Indonesia

Accepted papers received: 01 May 2018
Published online: 15 May 2018

Open all abstracts

Preface

OPEN ACCESS 011001
The 1st International Conference on Science, Mathematics, Environment and Education

+ Open abstract (] Viewarticle £ PDF

OPEN ACCESS 011002
Peer review statement

+ Open abstract [Z] View article £ pOF

Papers

Biology education

OPEN ACCESS 012055

The influence of discovery learning model application to the higher order thinking skills student of Srijaya Negara
Senior High School Palembang on the animal kingdom subject matter

F Riandari, R Susanti and Suratmi

+ Open abstract =] view article ) PDF

OPEN ACCESS 012056

Misconception of biology education student of teacher training and education of Sriwijaya University to the concept
of photosynthesis and respiration

Rahmi Susanti

+ Open abstract =] view article ) PDF

OPEN ACCESS 012057
Analysis of high school students’ environmental literacy
R A K Wardani, P Karyanto and M Ramli

+ Open abstract [=] View article = PDF

OPEN ACCESS 012058




Journal of Physics: Conference Series

PAPER « OPEN ACCESS You may also like

- Diaital map of zoo negara using geospatial

The influence of discovery learning model ifomaton e (15) aparoac
application to the higher order thinking skills oeeupational adiation doce duin
student of Srijaya Negara Senior High School rocedres at nsiiut Kanser Negara

. . . A Bohari, S Hashim and S N M Mustafa
Palembang on the animal kingdom subject matter

- Smart facility application: exploiting space
technology for smart city solution

To cite this article: F Riandari et al 2018 J. Phys.: Conf. Ser. 1022 012055 AAATermizi, N Ahmad, M F Omar et al.

Recent citations

View the article online for updates and enhancements. - Discovery learning model in learning

writing of environmental exposition text
Ratmiati and | Cahyani

@ The Electrochemical Society
Advancing solid state & electrochemical science & technology

May 29 — June 2, 2022 Vancouver « BC « Canada
Extended abstract submission deadline: Dec 17, 2021

Connect. Engage. Champion. Empower. Acclerate.
Move science forward

This content was downloaded from IP address 125.167.51.119 on 29/11/2021 at 10:30


https://doi.org/10.1088/1742-6596/1022/1/012055
https://iopscience.iop.org/article/10.1088/1742-6596/1860/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/1860/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/1248/1/012052
https://iopscience.iop.org/article/10.1088/1742-6596/1248/1/012052
https://iopscience.iop.org/article/10.1088/1742-6596/1248/1/012052
https://iopscience.iop.org/article/10.1088/1755-1315/37/1/012049
https://iopscience.iop.org/article/10.1088/1755-1315/37/1/012049
http://iopscience.iop.org/1742-6596/1567/4/042061
http://iopscience.iop.org/1742-6596/1567/4/042061
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu0oS03lRiD1KZ_sI52M9jGPmhJGVbRt4X5EIR-AQ6MhuT4d6qh-aIKkyxBr-B1sh4nww49UNr4OYot396h4zASth3rtK-Vq_OUJUKPH7Q7r9aFWiAnniF2dgCjkyHZXN3CGpcJpddwVsvgpuDlk6dG6dF2S3P0Z7tEYBgFJ2oegicAPbf8mN6kfpPRetozL2VvYxQARMuiAHcFczaS043dfGi2UXFs8LZLhW1TTKzxE8LdPdJBi02Zn_tNdCcVBVuWpW8vgSX09UHBSh2BBKKqy0713YxAa1w&sig=Cg0ArKJSzKDljOdOB4yc&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/241/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3DDLAds%26utm_campaign%3D241AbstractSubmit

ICoSMEE IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1022 (2018) 012055  doi:10.1088/1742-6596/1022/1/012055

The influence of discovery learning model application to the
higher order thinking skills student of Srijaya Negara Senior
High School Palembang on the animal kingdom subject
matter

F Riandari'?, R Susanti*® and Suratmi®®

L23Department of Biology Education, Faculty of Teacher Training and
Education,Universitas Sriwijaya, JI. Raya Palembang-Prabumulih Indralaya Ogan Ilir
30662, Palembang, Indonesia

Corresponding email: ®feni.riandari@yahoo.com ”mamahabnur@yahoo.co.id
“ami_suratmi@ymail.com

Abstract. This study aimed to find out the information in concerning the influence of
discovery learning model application to the higher order thinking skills at the tenth grade
students of Srijaya Negara senior high school Palembang on the animal kingdom subject
matter. The research method used was pre-experimental with one-group pretest-posttest design.
The researchconducted at Srijaya Negara senior high school Palembang academic year
2016/2017. The population sample of this research was tenth grade students of natural science
2. Purposive sampling techniquewas applied in this research. Data was collected by(1) the
written test,consist of pretest to determine the initial ability and posttest to determine higher
order thinking skills of students after learning by using discovery learning models. (2)
Questionnaire sheet, aimed to investigate the response of the students during the learning
process by using discovery learning models. The t-test result indicated there was significant
increasement of higher order thinking skills students. Thus, it can be concluded that the
application of discovery learning modelhad a significant effect and increased to higher order
thinking skills students of Srijaya Negara senior high school Palembang on the animal
kingdom subject matter.

1. Introduction

The 2013 Curriculum is applied in developing Indonesian education to improve the quality of students'
potential to face the challenges of the future [1]. This expectation can be realized by changing the
mindset of students through student centered learning and scientific approach to build students'
creativity and critical thinking. Students are required to be able to think critically and creatively in
solving a problem to develop the capacity of thinking. Critical and creative thinking processes of
students included in the higher order thinking skills [2].

The ability to think critically is higher thinking processes. Ability to think is not just memorizing
the facts, but it takes an understanding and mastering of students to connect knowledge and experience
in solving the problem [3-5]. Higher order thinking skills of students can be seen from cognitive test
result. Related with Graduates Competency Standards of the 2013curriculum, the knowledge is gained
through the remembering, understanding, applying, analysing, evaluating, and creating activities.
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These knowledge activities refer to Bloom's Taxonomy revision by Anderson & Krathwohl (2001) [6].
Higher order thinking skillsis needed for students in preparation to solve the daily real life problems.
Higher order thinking skills consist of the three top cognitive processes: analysing, evaluating, and
creating [7-8].

Based on the observation and communication with biology teacher is known that higher order
thinking skills of students are not optimally trained. The students are not accustomed to analyze issues
so they think low level. This is indicated by the results of the pretest that 70% of students have a low
level critical thinking category. Low level thinking skills include three cognitive processes:
remembering, understanding, and applying. As a result, students can not apply their knowledge in the
real because higher order thinking skills are not trained [5]. This is due to the implementation of
learning model have not facilitatedstudents to think higher level. Regarding to that problem, learning
model required that students’ facilitates to improve higher order thinking skills. In relation to this
problem in the Curriculum of 2013 the Ministry of Education and Culture suggests some learning
model that are Project Based Learning, Problem Based Learning and Discovery Learning.

The discovery learning model is a learning which students by actively engage finding their own
concepts and principles analysing process to solve their problems, so they have learnt meaningfully [9-
11]. This model has six stages, such as stimulation, problem statement, the data collection, the data
processing, verification and generalization [12]. At the problem statement stage the students are
emphasizedto identify problems to this the students have to analyze problems solving. Furthermore, at
the data collection stage and data processing, students work together in groups to gather information
and process it to make hypotheses. Afterward, at the verification stage, the students prove the truth of
their hypothesis. Then at the generalization stage, the students make conclusion. Thus with the model
students are trained to identify problem by analysing, hypothesis making, hypothesis proving, and
conclusion making. These activities are higher order thinking of cognitive process [13]. Related to
this, discovery learning model has advantages in helping students to increase their cognitive processes
skills, and problem solving ability [10]. After participating in the learning process by this model, the
students are expected able to solve their daily real life problems with higher order thinking skills. Real
life problems are the main study in biology. One of the studies in Biology is the animal kingdom. The
real life problems associated with the animal kingdom such as elephantiasis, worm infections in cattle,
tapeworms and hookworms as a parasite.

Based on the explanation above, this study tries to present how the effect of applying the discovery
learning model to higher order thinking skills of the tenth grade Srijaya Negara senior high school
Palembang students on the animal subject matter.

2. Methodology

Pre-experimental research was applied because this design is not yet a pain staking experimentation
and persistence of external variables that take effect on the dependent variable [14]. The research
design was one-group pretest-posttest design. This study used the measurement of initial tests before
being treated and the measurement of the final test after being treated. The treatment in question of the
study was the application of discovery learning model.

The study population was tenth grade students of natural science at Srijaya Negara senior high
school Palembang academic year 2016/2017.The sample of this study was selected by using technique
purposive sampling namely sampling technique with a certain consideration [14], in order to obtain
tenth grade students of natural science 2 which includes 33 students as an experimental class.

The judgments made by researchers using the average value of the highest class as to help
researchers determine the improvement in higher order thinking skills significantly by using discovery
learning model.

Data collection techniques are written test form multiple-choice test with five possible answers are
20 questions that pertain to Bloom's taxonomy revision of cognitive levels to analyze, to evaluate, and
to create. Higher order thinking skills of students was seen from the cognitive test result to use
Bloom's Taxonomy revisions by Anderson & Krathwohl (2001). In addition, the researchers used a
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questionnaire sheet directly response and closed by using a Linkert scale. Questionnaires were
administered in this study is the student guestionnaire responses in the form of statements to evaluate
the response after being given the student learning by applying the discovery learning model. The
student questionnaire responses contain of 19 statements with 15 positive and 4 negative statements.

The data analysis answer scores of initial tests and test scores end of each student each added
together to determine the value of the initial test and final test the students with the following formula
[15] :

score obtained

Value= ———————x 100
Score maximum

Furthermore, the test scores were grouped by ranges of values used with 80-99,9 criteria
(excellent), 60-79,9 (good), 40-59,9 (enough), 20-39,9 ( poor), and < 19,9 (very poor). The increase in
higher order thinking skills of students after learning gain is calculated using the normalized values (n-
gain). For the calculation of the normalized gain and level categories used formula of Hake [16], as
follows:

gain = value end-value tests initial tests

n-gain = posttest — pretest

score maximum — prei

Increased higher order thinking skills of students categorized gain index value which is divided into
three categories of Hake [16], among others high (g> 0.7), moderate (0.3 <g <0.7), and low (g <0.3).

Then to calculate or analyze an average of data questionnaire has been responded by the students is
done by changing each item in terms of percent later described. Test for normality using the assistance
program SPSS 22 is by test Shapiro Wilk if the data are normally distributed then using statistical
parametric and vice versa, if the data were not normally distributed then using statistical parametric
[14]. After that, proceed with the hypothesis test is performed using sample t test to determine the
significance of the increase in higher order thinking skills by discovery learning model.

3. Results and Discussion

Students are provided the pretest before the beginning of learning process at a meeting to determine
the readiness and initial ability of students, then students are given posttest after the application of the
learning process with the treatment discovery learning model is completed at the last meeting.
Students have two types of test value, pretest value and posttest value. The percentage increase of
higher order thinking skill on pretest and posttest are presented in Figure 1.
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Figure 1. Number of Students (%) Based on The Category of Higher Order Thinking Skills
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Based on the results on Figure 1, show that the percentage of pretest valueinhigher order thinking
skills of student for “ poor” and “enough”criteria as much 69.7% and 30.3%, while for “good” and
“excelent” criteria is none. Then the percentage of posttest valuein higher order thinking for“enough,
very good, and excelent” criteria as much 9.09%, 60.6%, and 30.3%, while for “poor” is none. So,
after discovery learning model was applied in learning, higher order thinking skills of student
increased for "good" criteria from 0% to 60.6% and “excellent” criteria from 0% to 30.3%. Whereas,
“ poor”and “enough” criteria decreased from 69.7% to 0% and from 30.3% to 9.09%.

Higher order thinking skills of students can be seen through a different test mean value of pretest
and posttest that should be normally distributed. However, due to the results of the initial test and final
test is not normal, then the statistical analysis used is nonparametric statistics. Different test mean
value of pretest and posttest using one samplet test with SPSS22. The number of students, the mean
value of the pretest and posttest value, distribution, and significance are shown in Table 1.

Table 1. Normality Test and Mean Value Difference Between Pretest And Posttest

Pretest Posttest
N The mean Distribution The mean Distribution P(sig.)
value value
33 34.39 Normal 67.73 normal 0.000

(significant)

Based on the data in Table 1 show that the value of the pretest and posttest were normally
distributed after the results of testing for normality using non parametric statistics. The results analysis
of sample t test derive significant value of 0.000. The significant value less than the value of a (0.05).
It showed that the mean value of pretest and posttest of the higher order thinking skills students have
significant differences. Thus, the higher order thinking skills students have increased on the animal
kingdom subject matter. The magnitude of the increase in higher order thinking skills of students can
be seen by calculating the normalized gain. The scores of pretest and posttest, mean pretest and
posttest value, the gain and the n-gain in Table 2 below.

Table 2. Pretest, Posttest, Gain, and N-Gain Data

Pretest Posttest . .
Gain N-gain
Scores Mean Scores Mean
6.88 34.39 13.55 67.73 33.33 0.5

The results in Table 2, explain that the mean value of pretest (34.39), posttest (67.73)and was
normalized (n-gain) of0.5.1t show that the increase in higher order thinking skills of students on the
animal kingdom subject matter included the medium category.

In addition, the students were given a response questionnaire at the end of the lesson to determine
the students' response while the learning process. The students' responses were obtained through the
direct and closed response questionnaire with Linkert scale. The questionnaire consisted of 19
statements with 15 positive statements and 4 negative statements. The results of students' responses
learning process are presented in Table 3 below.
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Table 3. Response Students of Discovery Learning Model

The nature of Response of Student
No. Statement State sp? DP AC SA
1. Learning by using a model of discovery Positive 9 18 11 9
learning improve my learning spirit.
2. Learr_nng to use the model of discovery Negative 3 20 7 3
learning makes me lazy to learn.
3. Learning by using a model of discovery e
learning improve my thinking skills. Positive ! 23 3
4. Learning to use the model of discovery
learning improve my ability to solve Positive 8 20 5
problems.
5. Learning through discovery learning models Positive 1 14 15 3

increased my understanding.

6. Learning to use the model of discovery
learning makes my learning process becomes Positive 3 17 10 3
more meaningful.

7. The Animal subject matter very tedious to

| Negative 8 21 3 1

earn.

8. Learning by using a model of discovery Positive 3 7 21 2
learning improve my analysis.

9. Learning to use the model of discovery Positive 1 10 21 2
learning improve my creativity.

10. Learning to use the model of discovery Positive 13 17 3
learning improve my work.

11. Learning to use the model of discovery Positive 9 11 17 3
learning boost my confidence.

12. Learning to use the model of discovery Positive 9 21 3
learning increases my curiosity.

13. Learning through discovery learning models
makes me difficult to understand the subject Negative 3 17 7 6
matter.

14. How to learn to use the model of discovery Positive 7 11 13 2
learning makes me more active in learning.

15. Learning to use the model discovery learning .
increase the sense of my responsibility. Positive 3 14 12 4

16. Learning to use the model of discovery
learning makes the subject matter easier to Positive 8 15 9 1
understand.

17. Learning by using a model of discovery Positive 5 11 14 2
learning more fun.

18. ;I:;?n,.ﬁ\mmal subject matter very interesting to Positive 5 6 17 8

19. Learning by using a model of discovery Negative 4 17 10 2

learning makes me bored.

SD = Strongly Disagree.
D = Disagree.

A = Agree.

SA = Strongly Agree.

2 o o @
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The results of data response questionnaire in Table 3 above then changed in percentage form, the
percentage is presented in Table 4.

Table 4. The Percentage of Amount Student in The Response Questionnaire

Strongly

G Statements Disagree Disagree Agree Strongly Agree
Amount % Amount A Amount % Amount |
students students students students

1. Positive 38 7.68 171 34.55 241 48.69 46 9.29
2. Negative 18 13.6 75 56.82 27 20.45 12 9.09

Based on a student responses questionnaire in Table 4 above for a positive statement obtained as
much as 9.29% the percentage who responded strongly agreed (SA), 48.69% responded agree (A),
while the response who disagree (D) as much as 34.55%, and the response strongly disagree (SD) as
much as 7.68%. Data questionnaire responses were obtained for the total percentage of negative
statements as much as 13.6% and 56.82% student response stated strongly disagree (SD) and disagree
(D), while students who responded agree (A) of 20.45 %, as well as responding strongly agreed (SA)
as much as 9.09%.

Based on the explanation above, the higher order thinking skills students have increased the
applicationof discovery learning model on the animal kingdom subject matter. This is indicated by the
differences in mean values of pretest and posttest by using discovery learning model. Increased higher
order thinking skills can be seen in Table 2 shows that the mean value of posttest is higher than the
mean value of pretest. During the learning process, students are given a worksheet that presents real
problems in life. The problems presented are emphasize studentsable to classify animals into phyla
based on body shape, the body symmetry, the body cavity, and reproduction. It requires high level
thinking skills to analyze problems in resolving the issue. Student worksheets were suitable with the
discovery learning syntax model.

Discovery learning model provides the chance to engage actively acquire unknown knowledge to
find their own concepts and principles through scientific activities. Teachers design the students
activities to using mental process activities such as observing, classifying, measuring, suspect,
analysing, and conclusion making to find concepts or principles [17]. Through this model, students
find something they learned themselves [18]. This model emphasizes the students do various activities
such as observing, asking questions, gathering information from various sources, conduct experiments,
analysing and interpret data [19]. These activities are higher order thinking of cognitive process [7].
These activities train the learners to develop thinking skills to determine the problem, evaluate the
problem, make a hypothesis, test hypothesis, making inferences, and making a solution in resolving
the problem. This activity is to train students to solve problems. Problem solving is done through
various activities to determine the problems, evaluate them, make a hypothesis, test hypothesis,
making conclusion, and creating solutions. This is supported by the research results Chinedu & Kamin
[13] and the results of research Yuliani & Saragih [20] which states that the discovery learning model
are trained students to solve the problem by giving problems through analysing the information to
determine the problem, evaluate the problem and create a solution. Troubleshooting is also building
knowledge and skills of students from their own sources of knowledge gained [21]. This model has six
stages, among others stimulation, problem statement, the data collection, the data processing,
verification and generalization [12].

Stimulation stage, teachers provide stimulus by reading, questions, pictures, and videos of the
issues presented. These stimulus desire to bring learners to find out the problems, so the students get
the learning experience in observing the conceptual knowledge by reading and watching a situation or
viewing pictures. Furthermore, at the identification problems stage students are required to identify
problem by analysing and evaluating problems. In this activity, students are given the experience to
ask questions, seek information and formulate the problem. This stage train students to resolve the
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problem by finding the concepts of the lessons. Then in the data collection stage students are given
experience to find and collect data / information.It can be used to find the problems solutions. This
activity will also train them work together in groups to process information and to solve problems
solutions. The data processing activities will train students to try and explore the competence of their
conceptual knowledge to apply in the real life. At the verification stage directing students prove the
truth data processing byactivities in the preceding stage such as asking questions to classmates,
discuss, when seeking information from relevant sources, and to connect itmaking conclusion. The
conclusion last stage led students making conclusions from the problems presented. Students can also
decide the facts obtained from the hypothesis then making conclusions [22].

In connection with this, the students are able to think critically to find theirown knowledge of the
concepts and principles by discovery learning model to solve the problems. That is, students are able
higher order thinking to classify animals into phyla based on body shape, the body symmetry, the body
cavity, and reproduction by using discovery learning model. Other than that, the students become
more active and mutual cooperation among individuals to find knowledge related to the problems. It is
also supported by the results data analysis of questionnaire responses showed that the discovery
learning model bring up self-confidence, and high curiosity. In addition, students can improve the
ability to think critically, analysis, and creativity in solving the problems. This shows that the
discovery learning model increase high order thinking skills. In line with the research results Tondang
& Sahyar [23] and Yuliani & Saragih [20] shows that the model of discovery learning increase to
higher order thinking skills.

4. Conclusions
Based on the research and discussion above, it can be concluded that the discovery learning model
increase the high order thinking skills of students on the animal kingdom subject matter. The increase
in higher order thinking skills of students on the animalkingdom subject matter included in the
medium category.

The model of discovery learning is able to bring up a positive attitude of students as it builds
knowledge, self-confidence, cooperation between individuals, and a high curiosity.
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