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The National Science Olympic (OSN) is a prestigious event in the world of
education organized by the Ministry of Education and Culture ( Kemendikbud
). OSN is implemented with the aim of facilitating and motivating students who
have talent in the field of science, so that they can improve their abilities and
select students to the international level. The good achievements of Indonesian
sons and daughters in academia provide promising Human Resources (HR)
solutions. However few students are aware of and interested to participate and
compete with other academic institutions at national level even during
international. The module is a supporting medium for the preparation of the
selection of candidates for the regency level high school science Olympic
participants. The development of a question-based module for high school
biology Olympic is expected to improve school human resources to involve
students in various national and international competitions. The results
showed that "Problem Based Module Development as a Preparation for
Selection of Science Olympic Participants in Biology for High School Level"
found three findings. First, a module based on biology Olympic questions is
valid for use in the learning process based on validation by material experts and
media experts with a percentage of 86% with very valid criteria. Second, the
module based on biology Olympic questions is effectively used to improve
student learning outcomes seen from the N-gain value of 0.70 high criteria.
Third, the module based on the SMA biology Olympic questions is practically
used by teachers and students, based on the results of the teacher's response
assessment of 93%, the criteria are very feasible to facilitate the task of the
teacher in preparing lesson plans, facilitate the implementation of learning, and
make it easier to evaluate student learning outcomes. The student response is
85.2%. The criteria are very suitable for students to use both in terms of good
presentation, easy to understand, and can increase learning motivation and
interest in participating in the Olympics.
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INTRODUCTION

The National Science Olympic (OSN) is a
prestigious event in the world of education
organized by the Ministry of Education and
Culture (Kemendikbud). OSN is implemented
with the aim offacilitating and motivating
students who have talent in the field of science, so
that they can improve their abilities and select
students to the
( Kemendikbud , 2017).

Based on the results of observations from
three schools that included their students in the
Olympics, the initial selection was carried out by
the school by looking at students' achievements in

international level

the Olympics subject. Apart from relying on
rankings, the selection is carried out with
intensive coaching to test students' abilities
through  the question  drill method . Karnadi
(2017) revealed that to choose students to be
delegated to take part in the Biology Olympic
(OSN), it is not enough to see the student's
learning value, another important aspect is the
level of intelligence and motivation of students to
take part in the Olympics. These two aspects are
considered important aspects in selecting
candidate OSN participants. So it is necessary to
develop a learning model and learning resources
that are credible so that it can motivate and
increase students' higher order thinking skills.
Achievement good sons and daughters of
Indonesia in the world of academia give
sumbangsi h Human  Resources (HR) is
promising . however few students are aware of
and interested to participate and compete with
other academic institutions at national level even
in the midst of internasionl (PISA, 2016). Based
on survey results from four high schools in the
region of Cirebon , students have little motivation
the

causes is

to  participate in national  level

competition .other because
students have not been trained to deal with
problems of high order thinkingas well as on
matters Olympics . There are similar findings in
the research of Septiyani and Susanti (2015),
where students who participated in the high
school biology olympic in Pesisir Selatan
Regency in 2015 had low mastery of OSN
material. Wikoyo et al. (2014) stated that the

failure of students in the learning process and
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learning outcomes to low motivation places
teachers as the cause of failure in the eyes of some
students. Therefore we need a solution to respond
to these various problems. To increase student
motivation and achievement, special training
must be carried out in preparation for the
Olympic selection (Marlina, 2017).
Empowerment of learning resources and
studying various learning sources is one way to
improve learning outcomes and student interest in
learning (Mulyasa, 2008). Interest or motivation
effect on learning
achievement (Inayah et al 2012). To develop

to learn has a direct
interest, improve learning outcomes and critical
thinking skills, it is necessary to design a complete
learning activity, to be carried out both in the
classroom and in the laboratory, or to provide
students (Alimah.
2014). This is very important so that what is

experience directly to
learned is in accordance with the conditions and
developments and needs of students, so that there
are no gaps in students' thinking patterns. The use
of media in learning is very important, because
the material presented will be clearer and easier to
understand, and motivates students to be more
enthusiastic about learning (Pradilasari et
al. 2019). Nurrita (2018) that the
learning media is a tool that can help facilitate the
delivery of content and achievement of learning
goals Media study has many types . One of the
used for

revealed

alternative materials that can be

the
module . Modules have design flexibility and are

coaching Olympics is a
deliberately designed for independent learning, so
that they can be tailored according to student
needs.

Modules generally have a design in which
theory development is prioritized as a step to
deepening the concept and ends with several
questions to cover the evaluation stage. The
design was less effective for Olympic guidance
students. students will have a little experience and
training in answering high-level questions when
the module focuses on concepts. A good module
for olympic guidance students is a module with an
inverted design, namely from questions to
produce theories. The development of problem-
based multimedia is very effective in increasing
students' motivation and critical thinking skills
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(Sari & Sugiyarto, 2015; Susilo, 2012; Muspita et
al , 2013).

The question-based module shows the
problem-solving process using the scientific
process, which uses the stages of analysis,
observation, reflection, argumentation, to finding
problem solutions that are strengthened by
theoretical studies so as to form broad and deep
learning, as a step of understanding and
deepening concepts. Nugraha et al (2017)
revealed that the scientific process has a strong
relationship with critical thinking. The question-
based module directs students to think critically,
analysts and deeply, so that it can train students
to face various levels of high-order thinking
questions (Fauziah. 2010; Fanani. 2018:
Sumary anta .2018) . The development of a
module based onHight Order Thinking
Skill (HOTS) can improve student learning
outcomes (Anisah & Lastuti, 2018; Ilhamuddin.
2019).

Based on the many problems in the high
school level OSN participant selection
preparation process , more economical teaching
materials are needed and provide opportunities to
increase students' interest and skills in answering
questions . The module is a supporting medium
for the preparation of the selection of candidates
for the regency level high school science olympic
participants. The development of a question-
based module for high school biology olympic is
expected to improve school human resources to
involve students in various national and
international competitions.

Based on the description above, there are
several issues thatwill be discussed in this
journal. The problems are as follows:

1.  What is the level of validity of the question-
based module in preparation for the Olympic
participant selection?

2. What is the level of effectiveness of the
question-based modules in preparation for
the selection of Olympic participants?

3. What is the practical level of question-based
modules for prospectiveOlympic
participants?

METHODS

The research was conducted using a mixed
methods method with the research design used in
the form of Reaserch and Development (R &
D). Mixed methods is a procedure for collecting,
analyzing and mixing qualitative and quantitative
methods in a study (Creswell, 2015). The research
design used is Reaserch and Development (R &
D)or Dbetter known as Research and
Development. R & Dis a method with research
stages so as to produce new products, and then
testing the effectiveness of the developed product
(Sugiyono, 2017). The Reaserch and
Development (R & D)model used is the 4D
model ( Define, Develop,
Dissemination) proposed by Thiagarajan,
Semmel, and Semmel (1974) developed by
Trianto (2007).

The research procedure adopted was
adopted from the 4D method (Thiagarajan,

Design,

Semmel, and Semmel, 1974 ) referring to the R &
D concept of Trianto (2007).

Define Identification of potential and problems: competency analysis, character analysis,

instructional analysis

\l/ - Development of the module framework
Design - Design of evaluation tools
\l/ Limited trial
- Validation Revision
Develop - Simulation Large scale trial
Revision
I The final product

Dissemination

- Limited distribution to teachers and students

Figure 2. 1. 4D method research flowchart outline
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Define aims to determine and define the
terms of learning carried out by the analysis
2007). Define
through three steps, namely: (1) Competency

process (Trianto,
analysis, obtaining the standard of ability that
be achieved by prospective OSN
participants. (2) Analysis of student character is

must

obtained from information on student motivation
and interest in participating in OSN and OSN
guidance in schools. (3) Analysis of student
character instructional by analyzing the OSN

Data Collection Techniques and Instruments

Competency Standards (SK) so that indicators
can be determined which must be developed in
the preparation of the module.

After going through the stages define, the
next stage adalaha design or the design of the
prototype is done through steps:
preparation of the framework modules, and

several

design evaluation tool. The stage of compiling the
module adopted from the
components of teaching materials according to
Prastowo (2011).

framework is

Table 2. 1. Data collection techniques, sources, instruments and data analysis

Research Data Data collection Data source Instrument Data analysis
stages technique
Field study Thestate ofthe Observation 2014-2017 Observation guide  Qualitative descriptive

school OSN question

files
Interview a Teachers Interview guide Qualitative descriptive
and students

Validity The validity of Questionnaire Expert Validation sheet Quantitative descriptive
test learning tools lecturer
Limited Student Questionnaire Students Questionnaire Quantitative descriptive
scale test responses  to sheet

question-based

modules
Large scale The Wiritten test Students Test questions T test &
test effectiveness of N Gain

the module in

learning

(learning

outcomes)

Practicality of Questionnaire Students Student response Quantitative descriptive

question-based
modules

questionnaire

The questionnaire is a data collection
method using a list of questions that are
distributed to respondents (Arikunto, 2013). The
questionnaire method is used to determine
student responses to the question-based module
and to validate the by
(validators). The tools were
were questionnaires,

device experts
that validated
interview  guides
observations . Validation uses logical validation

and

with the expert judgment method .

There are three types of questionnaires
that will be used in the research, namely: 1) a
questionnaire for the availability of teaching
materials in the development process for Olympic
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selection preparation and development needs
analysis, 2) a questionnaire for the readability of
teaching materials developed, 3) a questionnaire
for validation of learning instruments (syllabus,
lesson plans, student worksheets) , and teaching
4)
questionnaire.

assessment
aspects

materials), learning process

Assessment include
content feasibility , presentation techniques,

language, graphic, and scientific concept content.
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Table 2 . 2 Questionnaire  Answers  Scoring

Categories Based on a Likert Scale

Alternative Answers Score

Very good / very agree 4
Fine / agree 3
Not good / disagree 2
Very badly / totally 1

Module Validation by Media and Material
Experts

The validation of the biology olympic
question-based module is carried out by expert
lecturers who are highly competent in the field of
plant physiology and animal physiology anatomy

and are experts in the field of learning

disagree media. Validation is carried out before testing is
carried out on students. Recapitulation value of
RESULTS AND DISCUSSION media experts and material disajikan in
Table 3. 1.
Table 3. 1 Summary of Validation by Matter Expert and Expert Media
No.  Expert Aspect Score (%) Criteria
1 Theory Anatomy of Plant Physiology 75.0 Valid
Material / content
Language 75.0 Valid
Average (material validation) 75.0 Valid
Animal Physiology Anatomy
Material / content 93.0 Very valid
Language 83.9 Very valid
Average (material validation) 88.5 Very valid
2 Media Praise 93.75 Very valid
Graphics 95.45 Very valid
Average (media validation) 94.60 Very valid
Average 86.0 Very valid

Table 3 .1 shows that the validation of
material taken from two experts. namely experts
on plant anatomy and physiology and animal
physiology experts. The
validation value obtained for the anatomy and
plant dysiology material was 75% with valid

anatomy material

criteria. The validation value of animal anatomy
88.5%
criteria. The second validation was carried out by

and physiology is with very valid

SOAL OLIMPIADE SAINS TINGEAT KABUP.

9. Biceilost i adisleh clata lucmarmas visarsin sl sana jonis visaemin pacls sk dingi das
mram panas dan podaduk Aueraka

Dasa di atas mcremnjulon konsans vitmin.
A A SALAH: dapuas dipomich dorgan konsamsd makanan kava vie A)
BB (SALAH: dapar dipesolch dengan koasanrs makanan kaya ve 1)
€ C SALAH: dapes dipenoich dergan koo rakaman

2. D (BENAR: berkusangma papuean snar 13 1)

L E SALAHE dapar dipemilch dongan konsumes makanan kaya vic 1)

o

media experts, with the validation value obtained
of 94.6 with very valid criteria. So that the average
value of module validity obtained based on
material experts and media experts is 86%
with very valid criteria. The assessment data from
both material experts and media experts are then
used as the basis for revising the development of
module based on biology Olympic questions.

£ Dama o stas mcruniukan konsums veamin
A A SALAH: dapat dipcrokch derggan kensunes makanan kaya vie A)
2B B (AL AH: dapue < fipenolch dergzan ke makanan kaya vit )

2 (. C (SALAH: dapar diperolch dongan ke rakanan kaya vie O

3. D (BENAR: berkasrangya paparan rcrgmarang peoddcs vie D & nsbob)

~ B (SALAH: dupas diporolch dengan ke dacan kava v )
.\L“:}Rl KAJI BERSAM

Tubwah sk capat mcrmsntcss Vit sodin  sc-

o koska musam dnggn Massoya & i

--'w diperhdan boragen supen melaree yang yah yang e dani g clossce. Wikivah sersche
exstrbondn Viterin yang dibondbion (Lem, monpeion wisysh yang kel mus dngn wakes
JAL 2006 e b Gorrenan dan s (Raparen snar e

lvdq\. i jonis vinarnin yory sudils ada e P S0 s0d
rubuh yakes viesmin BI2 dan v D. viemin Schioges v
D12 ecmsicapuns buopaie B, vismin dipisolehs k. oot <&
siomcsin olch bukacs yang hidop dalem e, Viesin e

D dbormsk mcisha baresn sne

o mana yarg beoyak doesunrs

hidroleduoidabfonol yang paling et (Lo, JM. D sccs malkeimal, schinges membunabian
2006, nen. b e s brcrades pracka wansa borpabs

Schingo apabis i pads soal, bondarican
dars chagraen, screpet caiog: G Ve baoyak

Soal dan

Figure 3.1 Patterns of discussion of high school biology Olympic questions
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Suggestions from experts on plant anatom
and physiology are to write the purpose of making
modules; photo of the documentation itself is
labeled "own photo". The discussion of the theory
starts from the chloroplast theory which explains
the location, properties of chloroplasts to
chlorophyll performance; additions to the form
light; additions to the
photosynthetic process diagram and the total

theory of overall
reaction conclusion; addition of photorespiration
theory in a separate section. Suggestions from
experts in animal anatomy and physiology are the

OC  wemovs > 2

UNNES
Modded Olisegumie Sane Namonad (COSN) Bubog SMA i dimswsn etk mesadabican

was - Aanzr Badonge rrrbal debenmn tasdenarban teburtan
wvas wrrid mompermesdan macmbantus [rds (rhor dun mcreawab sco-eos Agh et e ding
yang serdupat pada sod CBN. Modd ws sengursikan s pade dan pdas dear koowp dan
baragam wnad kases yang tendaper pads srab-ecel climpnde bk arghar kabupenan. Sehong-
£ dibursphom dengan sdusys modd i, swws dapat memabens Heologs socars wssh dan
marronvas, masinghathan raes pevcays din weas wneek seret sera dalun speeg Obepeade
Saiem Nassoend (OSN).

Mo ire mergupes wabecal OSN buokog rghar kabupancs. Nomep vang dices -
wnearnena bacdong sd, anasemi dan fmsciong nembeban, st dan feokp bewan, wra g
ramha dan evvdums Msneborahan mann diojikan secars adar das piss dan peaphaegan -
n besdsasrkan wad bame pads wel BN yang dhases dengan represcrram vasd masn
sevbonr. Pumele senyadan modad e meh hanysk kekuraanges, kanmamys poscls age
manghe sean ber dan saran vasg IS s P

use of standard Indonesian words; information
must match / follow the picture; in one page
(theory study) do not need to be full of sentences
/ pictures. The advice from media experts is that
the opening of the module is enough with a
preface, so that the introduction is removed,
change the color of the box in the Module Usage
Guide to a smoother color, try to use your own
photo images. all of which are the basis for the
formation of appropriate modules that can be

used by students in the learning process.

Figure 3. 2 Display module before revision. There is an introduction on the second page, and on the next

page there is a manual on using the module.

Effectiveness Module based Learning Outcomes
Cognitive Students

The effectiveness of the biology olympic
question-based module is measured based on
student learning outcomes using pretest and post-
test questions after carrying out learning using a
biology olympic question-based module. The
pretest and posttest questions used are questions
that have been used during small-scale trials.
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The effectiveness of the module is obtained
through testing the use of pretest and posttest
questions (taken from OSK, OSP, and OSN
questions) in large-scale trials. Then the test value
will be analyzed using normalized gain (N-
gain). Student learning outcomes data can be
seen in Table 3.2 .
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Table 3 . 2 Results of the Value Analysis of Student Learning Outcomes

No. Data Results are average Gain N-gain N-gain
Pretest Posttest category
Value scores
1 Research Samples 2.00 7.6 56.0 0.70 High
15 students
2 The highest score 40.00 90.00
3 Lowest Value 10.00 60.00
4 Number of Incomplete 15 0
Students
5 Classical Completeness 100%

Table 3 .2 shows that there is an increase in
the average score of student learning outcomes
through the application of the biology olympic
question-based module. The value of student
learning outcomes at the pretest stage was 2.00 in
the post test, which increased to 7.6. After using
the biology olympic question-based module, the
student's score obtained could meet the classical
requirements. In addition, the N-gain value that is
generated is with high criteria.

Practicality ¥ Module Based Assessment
Respondents
The practicality of the biology olympic

question-based module is measured based on the

results of the respondent's assessment, namely
students and teachers using a questionnaire
sheet. Student the
usefulness of the module for students in learning

response to determine
and training to work on OSN questions. The
teacher's response is to determine the usefulness
of the module for teachers in learning and in the
process of making learning instruments. The
results of the teacher's response score on the use
of the biology question-based
module can be seen in Table 3 . 2 . The results of
student response scores to the use of the biology
olympic question-based module can be seen in
Table 3 . 2.

olympic

Table 3 . 2 Teacher's Response to the Biology Olympic Question-Based Module

No. Statement Average score (%) Criteria

1 Prepare RPP 87.5 Very Worth it
2 Implementation of Learning 91.7 Very Worth it
3 Evaluation of Learning Outcomes 100 Very Worth it
Average 93.0 Very Worth it

Table 3 . 2 shows that the teacher gives a
positive response to the implementation of
learning through the application of a biology
olympic question-based module with a percentage
of 93% fulfilling very feasible criteria. This
biology olympic question-based module makes it

easier for teachers to design learning activities,
implement learning and evaluate student learning
outcomes. In addition to reviewing teacher
responses, student responses after using a module
based on the biology olympic questions were
monitored and presented in Table 3 . 2.

Table 3 . 3 Scores of Student Responses to the Biology Olympic Question-Based Module

No. Statement Average score (%) Criteria

1 Presentation 84.7 Very Worth it
2 Convenience 85.0 Very Worth it
3 Usefulness 86.0 Very Worth it
Average 85.2 Very Worth it
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the
responses presented in table 3.3, students gave a

Based on results of  student
positive response to the implementation of
learning using a biology Olympic question-based
module with an average percentage of 15 students
(research sample) of 85.2% which entered the very
feasible criteria. Based on student responses, the
module based on the biology olympic questions
has an attractive design, the material is concise
and easy to understand so that it can be used for
learning and practicing olympic
independently. The use of module based on
biology olympic questions can provide
convenience and as an alternative to students'
independent learning, students feel they have an
increased sense of self-confidence and are
motivated to practice preparing for the biology

science olympic.

Module Validation by Material Experts
Olympic questions commonly faced by
Olympic participants are questions that have been
designed and calculated as best as possible
between the weight of the material and the
quantity of questions presented. The quality of
the questions is based on /igh order ranking so that
it needs extensive analysis and reasoning, as well
as continuous practice. Based on the syllabus of
the National Science Olympic (OSN), there is a
percentage of material taking from 100 questions
presented in the International Biology
Olympic (IBO). In 100 questions, cell biology
material has a weight of 20%, plant physiological
anatomy material has a weight of 15%, animal
physiology anatomy is 25%, etiology is 5%,
genetics and evolution is 15%, ecology is 10%,
and finally biosystematics has a weight about 5%.
The complexity of the material studied in
preparation for the selection of the biology
olympic, and the results of the analysis of the
needs of students and teachers / supervisors of the
OSN make the basis for the development of
question-based modules for the high school
biology olympic as a supplement to students'
independent learning. Based on the percentage of
question presentation at IBO, the development of
a biology olympic question-based module focuses
on two materials, namely the anatomy of animal
physiology which has the largest percentage, and
is based on the results of interviews with OSN
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teachers / supervisors which reveal that animal
physiology anatomy material is complex material
and causes many misconceptions. . The second
material chosen was plant anatomy and
physiology because in addition to having a large
percentage, the material has the same scope as
animal anatomy and physiology. The biology
olympic syllabus details each material consisting
of chapters that must be prepared by students to
master because there will be OSN questions in
each period. The material on plant anatomy and
physiology
namely; photosynthesis; transport  of

consists of four chapters,
water,
minerals and other materials; growth and
development; plant reproduction. The material
on animal anatomy and physiology consists of
seven chapters including; digestion and nutrition,
respiration; circulation; excretion; Settings;
reproduction and development; However, this
does not negate the possibility of further
development so that it can complement the
module based on questions for the high school
biology olympic which is more complete and in
accordance with the biology olympic curriculum.
The development of module based on
biology olympic questions was adopted from the
development design according to Thiagarajan,
semmel, and semmel (1974) with the stages of
identifying potentials and problems; preparing the
module framework and planning evaluation
tools; validation and simulation; distribution
module. Of the whole development steps, the
most essential stage is the validation stage which
determines which modules can be used and are
relevant to be tested. So that in the process of
developing a module based on Olympic
questions, the module is validated first by an
expert lecturer, in which case the module consists
of two materials, namely the anatomy of plant
physiology and animal physiology anatomy.
Module validation is carried out based on
the opinion of Rahayu and Sudarmiatin (2010)
where modules that are valid and suitable for use
are modules that have writing systematics that are
easy to understand, material that is relevant
to measured competencies, and up-to-date
references. To find out all that, the module is
validated by three experts, namely experts in the

field of plant anatomy and physiology, experts in
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the field of animal anatomy and physiology, and
experts in the field of media.

Results of the Validation of Plant Anatomy and
Physiology Experts

The biology olympic
module is compiled and developed according to

question-based

the indicators contained in the biology olympic
syllabus, according to the intensity of difficulty
and student needs. The module design is adopted
from the opinion of Prastowo (2011) where the
module

component provides learning

instructions, competencies to be achieved,
modified practice questions into questions that
produce concepts, supporting information, and
evaluation.

The module design based on questions
from the high school biology olympic was
adapted to the module structure according to
Sejpal (2013) and Winarno et a/(2015). The
module structure consists of (1) a guide to using
the appropriate modules to meet the aspects of
learning instructions. (2) the information from the
to be reviewed fulfills the

competency aspects to be achieved. (3) OSN

sub-material

questions accompanied by reasoned answers and
discussion of questions that meet the aspects of
the questions produce concepts, (4) The
theoretical study fulfills the supporting
information aspects. (5) the content of smart class
assignments and practice questions fulfills the
evaluation aspects.

The results of material validation by
experts are used as a reference for improving the
module based on biology olympic
questions. Validation is carried out before the
simulation stage or module implementation in
students to minimize material errors or
misconceptions when used in the learning process
in the classroom. The expert on plant anatomy
and physiology gave an assessment in terms of
material / content 75% with valid criteria; and in
terms of language wused 75% with valid
criteria. So, the average validation result of the
expert on plant anatomy and physiology is 75%
with valid criteria.

There are seven points of improvement
suggestions delivered by lecturers who are experts
in plant anatomy and physiology. Among the

expert suggestions, namely attaching the purpose
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of making the module; in the image with own
photo is given the description "own photo"; open
the initial theory with the concept of chloroplasts,
their properties and criteria; added the concept of
light shapes;add a diagram of the overall
photosynthetic process; create a section on
photorespiration maeri.

Results of the Validation of Animal Anatomy
and Physiology Experts

The results of material validation by
material experts on animal anatomy and
physiology are used as a reference for improving
the module based on questions in the SMA
Biology  Olympic. Animal anatomy  and
physiology material experts gave an assessment in
terms of material / content 93.0% with very valid
criteria; and in terms of language used 83.9% with
very valid criteria. So, the average validation
result from animal anatomy and physiology
material experts is 88.5% with very valid criteria.

There are three points of improvement
suggestions delivered by lecturers who are experts
on animal anatomy and physiology. Among the
expert suggestions are the use of standard
Indonesian words; information must match /
follow the picture; dalah one page (theory study)

does not need to be full of sentences / pictures.

Module Validation by Media Experts

The Olympics question-based module must
have material that is accurate and relevant,
therefore validation is carried out by two material
experts, namely plant physiology anatomy

material experts and plant anatomy and
physiology material experts. It is not enough to
get validation from material experts, to find out
how the quality of the presentation components
and graphic components presented in the module,
it is necessary to validate the media experts before
applying them to learning activities by
students. The validation of the module validation
by media experts in terms of presentation is
93.75% with a very valid category, and in terms
of graphics it is 95.45% with a very valid
category. The average result of validation by
media experts was 94.60 % with very valid
criteria.

There suggestions

improvement from the results of the media

are several for



Rina April Latipah et al. / Journal of Innovative Science Education 10 (3) 2021: 325-338

validation including; First, the elimination of the
introductory sheet, because the introduction is
sufficient to open the module based on questions
for the SMA Biology Olympic. Both p engubahan
colors on the box module user becomes more
color soft . Third , use your own photos, if you use
your own photos, the module is good.

Module
Learning Outcomes

Effectiveness Based on Student

The effectiveness of the module based on
questions from the high school biology olympic in
learning can be determined by conducting a usage
test. In the trial process, two phases were made,
namely a small-scale trial and then a large-scale
trial. Small-scale trials were carried out to obtain
optimal learning instruments in the data
collection process in usage trials.

Question-based modules for high school
biology olympic can effectively improve student
learning outcomes. This can be seen from the
increase in the achievement of students who had
the lowest score at the pretest experienced an
increase in learning outcomes. The increase in
student learning outcomes can be proven by the
n-gain value which is in the high category. The
high n-gain value comes from the comparison of
the students' pretest and posttest scores. The post-
test score shows an increase in students'
understanding of concepts after learning using a
biology olympic question-based module. N-gain
value indicates the application pembe I teachings
by using module-based high school biology
Olympic matter has the advantage that can help
improve student learning outcomes.

The module based on SMA biology
olympic questions is a module arranged
systematically, based on syllabus analysis and
OSN questions, and analysis of student
needs. The module contains examples of OSN
questions in the previous period (period 2014 -
period 2020). The OSN problem is a question that
has been designed in such a way that it falls into
the category of hight order thinking skill (HOTS)
questions. Wilson  (2006) b erpendapat  that
matter with a high difficulty level can improve
students 'critical thinking skills and can be used as
an instrument to measure students' critical

thinking skills.
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The module based on high school biology
olympic questions makes the available questions
not only presented as an evaluation material for
students' conceptual mastery, but OSN questions
are also provided to be discussed directly by
conditioning the discussion patterns such as in
discussion forums, so that students are led to
the
the
understanding of the concept will be more stable

develop problem-solving patterns. From
questions and discussion presented,
with the existence of a theoretical study that is

prepared in a concise, concise and clear
manner. At the end of the content, there are class
that

questions in groups, this activity requires students

activities require students to analyze
to analyze questions from various perspectives so
that, arguing with each other to get solutions,
produce intrigues or creative points of view to
solve questions and test students' courage to
present the results of their discussions in front of

the class.

Practicality of the Module based on Teacher and
Student Responses

The practicality of the module can be seen
through how the teacher and student respond
after implementing the learning using question-
based modules in the SMA biology
Olympic. Practicality is assessed from whether
the module is easy to understand by users, and
can increase student motivation.

The
contains 10 statement items, with the highest
score of 4 and the lowest score 1. The results of
the teacher's response to the module based on
questions in the SMA Biology Olympic are to

teacher response questionnaire

facilitate the task of the teacher in preparing RPP
by 87.5% with very feasible criteria, 2) to simplify
the teacher's task in the implementation of
learning by 91.0% with very feasible criteria, 3) to
facilitate the teacher's task in evaluating student
learning outcomes by 100% with very feasible
criteria. The average teacher response to the use
of question-based modules for high school
biology olympic was 93.0% with the very feasible
category.

Based on the results of the assessment on
the teacher response questionnaire, the teacher
gave a positive response to the development of a
module based on the SMA biology Olympic
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questions. Question-based modules for high
school biology olympic can help make it easier for
teachers to prepare lesson plans for students in
preparation for biology olympic selection, make it
easier to carry out active learning activities, and

to evaluate student learning outcomes.

Student Response
The student
contains 11 statement items, with the highest

response  questionnaire
score 4 and the lowest score 1. Student response
questionnaires were given to 15 students as
respondents to assess the ease and usefulness of
the the
learning. The results of the assessment of student

module in implementation of
responses to the use of question-based modules
for high school biology biology olympic after
learning are 1) in terms of presentation of 84.7%,
2) in terms of ease of 85.0%, 3) in terms of
of 86.0%. The student
response to the use of question-based modules for
high school biology olympic was 85.2% with the

usefulness average

very feasible category.

The development of a module based on
high school biology biology olympic questions is
very suitable for use in the learning process in
terms of presentation, because the use of question-
based modules for high school biology olympic
presents content that can direct students how to
build understanding to find solutions to the
questions presented from various types of
questions, such as those presented at the
beginning of the chapter opener. The questions
are discussed briefly from various points of view
to lead to one conclusion, namely the answer to
the question.

The Dbiology olympic
module is very easy to understand. After the

question-based

discussion of module questions facilitates

students with theoretical study content to
strengthen the concepts studied in the discussion
of the material, the theoretical study contains the
material as a whole and the material is discussed
briefly, concisely and clearly. In addition to
providing theoretical study content to reinforce
concepts, there is also 'Smart Classwork' content
which contains student class activities. Class
activities are carried out when the coaching
process with the teacher / supervisor of the

Olympics takes place (offline learning). Coaching
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specifically for prospective Olympic participants
is an important aspect that must be provided or
facilitated by schools. Because the olympic
coaching process can improve student
competence in working on OSN questions
(Wikoyo et al. 2019). Therefore the content of
'Smart Classwork' is tailored to the conditioning
of critical thinking and active classroom
activities. Class activity conditioning is adjusted
to the character of critical thinking according to
Adinda (2016), which is being able to conclude
what is known, knowing how to use information
to solve problems and being able to find relevant
information sources as support for problem
solving.

Students are asked to study in groups to
solve OSN questions, analyze questions, find
various possible sources of problems, find various
possible solutions to problems, discuss solutions,
and present the results of discussions in front of
the class. Marpaung (2018) states that discussion
and presentation activities carried out by students
can increase self-confidence because in it students
learn to analyze problems, the ability to argue and
how to defend arguments. The content available
in the module helps students analyze the
problems contained in the questions, directs
student understanding, makes it easier for
students to understand the lesson and reinforces
the concepts being learned. The content provided
in the module can improve students' critical
thinking skills. This is based on the opinion of
Ennis (1986) which states that the involvement of
mental, strategy, and representation that is done
to solve problems, make decisions, and learn new
concepts is part of the concept of critical
thinking. The activities provided by the module
are also included in the indicators of critical
thinking skills students
questions, plan strategies, and evaluate decisions
(Rofiah ez al. 2013). Students with
thinking skills are able to review the opinions
given based on their existing knowledge
(Nugraha). , et al. 2017) . Besides being able to
students' critical thinking skills, the

existence of an argumentation system in

including: can ask

critical

hone

discussion forums can also improve student
learning outcomes (Agusni et al . 2015).

Apart from the aspect of presentation and
easy understanding, the module also makes it
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easy for students to be able to study independently
at home. This is because the module is easy to
understand and can be studied independently at
home. Hartono & Aisyah (2008) stated that a
practical module is a module that is in accordance
with the applicable curriculum and can be used
for self-study. The module based on high school
biology olympic questions not only facilitates
students in terms of understanding the concept,
but the module also facilitates Olympic questions
from various periods, so that students can practice
their independent learning outcomes at home. If
there is a concept that has not been understood,
students can ask the teacher or olympic coach for
the concept at school.

The flexibility and practicality of the
biology olympic question-based module fosters
students' interest in studying biology and
increases student motivation to continue learning
and preparing for the selection process for OSN
participants. As the opinion of Pebruanti &
Munadi (2015) which states that the use of
modules can increase student learning motivation
and can even improve student learning outcomes
both in terms of affective, cognitive and
psychomotor .

CONCLUSION

Based on the description above, there are
several conclusions. First, m odule based biology
olympic valid question is used in the learning
process based on validation by subject matter
experts and media experts with a percentage of
86% with the criteria very
valid . Secondly, m odule based biology olympic
problem effectively used to improve student
learning outcomes seen from the N-gain of 0,
70 kri Teria high . Third, the module based on the
SMA biology Olympic questions is practically
used by teachers and students, based on the results
of the teacher's response assessment of 93%, the
criteria are very feasible to facilitate the task of the
teacher in preparing lesson plans, facilitate the
implementation of learning, and make it easier to
evaluate student learning outcomes. The student
response is 85.2%. The criteria are very suitable
for students to use both in terms of good
presentation, easy to understand, and can
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increase learning motivation and interest in
participating in the Olympics .
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