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Abstract — This research is motivated by the unavailability ofquestion based on scientific literacy in school. T# is caused by teachers
do not recognize of scientific literacy and scierfic literacy assessment standards in PISA studieshd teacher have not been trained to
make question of based scientific literacy. To solvéhe problem the author develop of question biologyscience based on scientific
literacy the organism classification and the matedl and its changes classification and energy in &ffor junior high school students of
class VIl semester 1.

The purpose of the research is to produce of problerhased on scientific literacy that is valid, reliaty and practically. This type of
research is the development by using models Plomphigh consists of preliminary phase, the prototype Ipase and assessment phase.
The instrument used were question based on sciendifiteracy, validation instrument to collect validity data, instrument of practicality

to know the practical level of problem, instrumentreliability to find out the test score when testednany times.

The research results shows validity of the matter lgically and empirically is 68.06%, the resulting poduct is valid to improve the
scientific literacy of students. The practically tesfor by teachers to get the value of 78.12% and 8% assess students, so that the
average be 83.60% with very practical criteria. Rehbility of about 0.43% with a medium level of relability.

Keywords — Scientific Literacy; Validity; Practicality.

I. INTRODUCTION The result of PISA research on the science literaty
Indonesian students in 2003 put Indonesia on tderasf 38
out of 41 countries participating in science litgratest.
While in 2006 Indonesia ranks 50th out of 57 p#tats. In
2009 the science literacy scores of Indonesiarestisdwere
on the order of 60 out of 65 participating courgtriehile in
2012 Indonesian students scored 383 in rank 64 Sof 6
participants of the State. This shows that the escof
Indonesian students' science literacy is not vagparaging.

Literacy of science is the ability to apply conceptr
facts obtained in school with natural phenomenadhaur in
everyday life. In addition, science learning momgp@asis on
providing direct learning experience, so that stislecan
understand the nature around scientifically. Litgreof
science is a goal to be achieved by the subjects dh
science (biology, physics, chemistry and earth negs).
Science literacy assessment program for internaltion

students has been launched since 2000 until now.ZDIR3 Several studies have measured and analyzed students
PISA study argued that science literacy is a livsidlls difficulties in working on science literacy. One the factors
element that should be the key to the educatiomaigss. influencing the low literacy of students' sciensetiat the

Based on measurement data of Program for Intematio  €2Ming process does not support students in dewe the
Student Assessment-Organization for Economic Caxier science literacy skills, students who are not acened to
and Development (PISA-OECD) in 2012 it is knownt tte working on discourse problems, and science litetasts are
ability of science literacy in Indonesia is stitiw category. more difficult than the usual teacher test question
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According to Hamzah (2016:40) the basis of scientif
literacy measurement based on PISA is to use krumeland
identify problems to understand facts and make silats
about nature and changes that occur in the envieahm
Meanwhile, tests used by teachers have not bedy ful
compatible with the scientific literacy measuremgmatunds.

Based on interviews conducted at SMPN 11 Padang
found that the unavailability of question biologgience
based on scientific literacy, teachers generally rut
recognize the science literacy even the term seiditeracy
as foreign to teachers, the unavailability of peohd that are
designed that demand reasoning in answering, tesace
not yet accustomed to making question biology sedrased
on scientific literacy, according to science teashauring
this school only encourages students to memoriadess
attention to aspects of applying knowledge. Thernieg
orientation that is still fixed on this memorizatigs also
proven from daily repetition of the material cldigsition of
living creatures are at the level of C1 53%, C2 333d C3
13%, daily repetition of material classification ter@als and
the changes are at the level of C1 60%, C2 30%Canti0%,
daily replication of energy matter in life is aetlevel of C1
70%, C2 20% and C3 10%. The semester test is d¢\el
55%, C2 35%, C3 10% and very rare until C4 staddlew
according to PISA 2006 the questions that meettheria
of science literacy are C4-C6. Suciati (2010: 2Ysach
learning appraisal in the national education cuttm
demanding understanding of high-level science qotsce
(C4, C5 and C6).

Huryah (2015) has conducted research on sciemradif
review of high school students of class X in Pad&ity by
using some literacy of science that is translatéom the
result of the research, it can be concluded thatsthdents'
science literacy is still moderate. Miswati (201s also
conducted science literacy test on science Olympics
participant held at State University of Padangcdfekd by
junior and senior high school students by using all
components of science literacy and obtained thealtres
science literacy of Olympic students included inwlo
category.

The 2013 curriculum not only makes cognitive a [aiyn
goal, but skills are also an important componerkillsS
demanded in the 2013 curriculum include 1) reaspskills;
2) graphic reading skills; 3) the skills of commuating
information; 4) skills to interpret data. Thesellskare an
important component that is also discussed in tHeAP
study. Even in Kemendikbud (2013:4) it is said tlia¢
Curriculum 2013 is considered as the key to bdustiegacy

of science literacy value of Indonesian studentser&fore
the development of question biology science basad o
scientific literacy is very important to do to supp the
curriculum program.

Tests on science literacy have been conductedvierale
junior and senior high schools in Indonesia, intigdin
West Sumatra. But the results obtained almost @heesthat
the level of science literacy students is stillatisely low.
According to the researchers' analysis after making
observations to several schools. This is causedtigents
who have not been trained to do question biologgnse
based on scientific literacy because the problems mot
been based on science literacy that is not availab$chool.

Based on the above problems and considering the
importance of science literacy for a student thém t
researcher will conduct research by title "Develepmof
Question Biology Science Based on Scientific Litgran
The Organism Classification and The Material and it
Changes Classification and Energy in Life for Jurtitigh
School Students of Class VIl Semester 1".

Il. REVIEW OF LITERATURE
1. Practicality

According to Arikunto (2012: 77), a test is saidhave
high practicability if the test is practical and sgain
administration. Purwanto (2009: 141) states, aigestid to
have good practicality if the possibility to useetlest is
large.

Arikunto (2012: 77) states that, a test is saidbto
practically the following test. (1)Easy to implemerior
example does not require a lot of equipment ance giv
freedom to students to do in advance the part that
considered easy for students. (2) Easy examinati@aning
that the test is equipped with a key answer andrsgoFor
the objective matter, the examination will be eastedo if
done in the student answer sheet. (3). Equippeld eléar
instructions to be given / initiated by others.

2. PISA (The Program for International Student

Assessment)

It is a study of national level student appraisalgoams
organized by the Organization for Economic Coopenat
and Development (OECD). PISA aims to examine
periodically the ability of 15-year-old students iieading
(reading literacy), mathematics (literacy), and esce
(literacy). The research conducted by PISA covéreet
periods, namely 2000, 2003, and 2006. In 2000 PISA
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research focused on reading ability, while the ottveo
aspects became companion. In 2003 the mathemaspalt
became the main focus and then passed the IPA tagpec
2006.

PISA measures students' ability at the end of cdsopy
education to know the readiness of students to thee
challenges of today's knowledge society. Assessment
undertaken in future-oriented PISA are testingdhdity of
young people to use their skills and knowledge éalithg
with real-life challenges, not merely measuring the
capabilities listed in the school curriculum. IrSRIthere are
three aspects, namely reading aspect aims to kneatility
of students in understanding the reading (undedstgi
using (identifying) the information contained iretiheading
and reflecting and evaluating the reading (reftegtion
written text). Mathematical aspect aims to knowabdity of
students in identifying, understanding and using basic
mathematics that students need in the face of dagriife
science aspect aims to know the ability of students
identifying problems in order to understand thetdaof
nature and environment and use his knowledge terstahd
the various natural phenomena and changes that octue
environment of life (Hayat, 2010: 95).

Each country that joins the PISA must follow ebtdited
procedures such as trial, survey, use of questimnnests,
population determination, sample management, dabysis
and quality control. The design and implementatidrthe
study is under the responsibility of an internagion
consortium comprising The Australian Council forugdtion
Research (ACER) and WESTAT United States
(Kemendiknas, 2011: 28

3. Literacy of Science

The term literacy of science or literacy was first
introduced by Paul de Hurt of Stanford Universityurt
defines science literacy as an act of understandaignce
and applying it to the needs of society (Fitriya2007: 67).
Literally literacy comes from the word literacy whi means
literacy or literacy eradication movement.

Science literacy is defined as the ability to userze
knowledge, identify questions, and draw conclusibased
on evidence, in order to understand and make dessi
regarding nature and changes made to nature thiowglan
activities (Firman, 2007: 50). Furthermore Firmaoq7: 51)
states that a person whose science literacy hawlé&dge
and understanding of the fundamental concepts iehse,
the skill of conducting the scientific inquiry pess, applies

such knowledge, understanding and skills in a wideety
of contexts.

Science literacy also requires the ability to usiergific
inquiry, such as identifying the necessary evidenéar
answering scientific questions, recognizing proldehat can
be solved through scientific inquiry (Rustaman, 206).
Furthermore Rustaman (2013: 7) states that sciltecacy
is considered a key learning outcome in educaticheaage
of 15 for all students, whether to continue studystience
or not afterwards.

The dimensions of literacy include content, procasd
context. The content of science literacy refersthte key
concepts necessary to understand natural phenoamentne
changes made to nature through human activity. hia t
connection PISA does not specifically limit the peoof
science only to the knowledge that is the subjécichool
science curriculum, but includes knowledge that d¢en
obtained through other sources. The concepts asendirom
the fields of biology, physics, chemistry, and kamnhd space
science, which are related to major themes (Perikiend,
2014: 33).

In the process, science literacy accesses stuthilisy
to use scientific knowledge and understanding, sash
students' ability to search, interpret and treatlence. The
process of science refers to the mental processedved
when answering a question or solving a problemh sag
identifying and interpreting evidence and explagnithe
conclusion (PISA, 2006: 6).

PISA (2006) establishes five components of thensee
process in science literacy assessment: 1) redagniz
scientific questions, ie questions that can be nsieally
investigated, such as identifying questions thah dme
answered by science; 2) identify the evidence requin a
scientific investigation. This process involvesritifying or
submitting evidence necessary to answer a questioa
scientific inquiry, or procedure required to obtathe
evidence; 3) attract and evaluate conclusions. phigess
involves the ability to relate the conclusions e evidence
that underlies or should underlie that conclusiof);
communicating valid conclusions, expressing prégiskee
conclusions drawn from available evidence and 5)
demonstrating an understanding of the conceptsiefese, ie
the ability to use concepts in situations differéim what
they have learned
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This type of research is research development grekse
and development). The development of question biolo
science based on scientific literacy uses a plongdeah
consisting of three stages, namely preliminary aede
phase, prototype phase, and assessment phasectuitifgs
research is validator, teacher of science fielddytand
student of class VII. The trial of this researchswanducted
at SMP Negeri 11 Padang.

METHODOLOGY

In the assessment phase, a practicality test idumed.
This practicality test is done by using questioresiof
practicality test for students and teachers. Rrality test is
done by students who follow the field test and heas
SMPN 11 Padang. Practicality test question is atmality
test question used by the teacher to assess tleofestudent
science literacy. This activity is carried out fadf out the
benefits, ease of use and efficiency of time usedtbdents
to do the question biology science based on séienti
literacy. Sukardi (2008: 69) suggests practicality
considerations can be seen in the following aspét}issase
of use, including easy to manage, stored, and eamsbd at
any time, (2) the time required in the implememtatshould
be short, fast and precise , (3) the students' apjpethe
questions presented, (4) easily interpreted byragechers
and teachers, (5) has the same equivalence, sd tiaat be
used as a substitute or variation.

In this study the practicality of the question @nd to see
the response of subject teachers and studentsonssp
Practicality test question done with the stepsolis\fis:

a. Teach practicality by teachers

1) Researchers provide guidance on how to fill out a
guestionnaire to the teacher.

The teacher reads the problem, observes the réasearc
implementation and the teacher is given the
opportunity to the students to ask the students'
opinions in doing the question biology science base
on scientific literacy.

Teachers are required to fill out a questionnédie t
already contains statements on question biology
science based on scientific literacy issues.

b. Practicality testing by students

2)

3)

1) Provide question biology science based on scientifi
literacy and provide direction in working on the
problem.

2) Students working on question biology science based
on scientific literacy with time 90 minutes.

3) Provide direction to students to fill in the
questionnaire.

Students are required to fill out a questionnairat t
already contains statements about question biology
science based on scientific literacy issues these ha

been working on.

4)

IV. RESULTS AND DISCUSSION

1. Result of Phase Assessment
a) Practicality of Question Biology Science Baseco
Scientific Literacy by Master

In the framework of improvement and development of
question biology science based on scientific ligraith the
components of science literacy along with the cuttm in
force in the school then the teacher's practicalggessment
is required. Science subject teachers also paatiEipssess
the practicality of the problem, because teachdso a
participate in learning activities at school.

Based on the teacher's response to the practice of
question biology science based on scientific ligrat is
known that the whole matter is considered very faracby
obtaining a value of 78.12%. Details of the resoli¢ained
for each aspect of question biology science based o
scientific literacy practice can be seen in Table 1

Table 1. Details of Results Obtained for Each Aspéc
Practicality of question biology science based @argific

literacy
No. | Aspect of| Average | Category
Assessment (%)
1 Ease of use 77,77 Practical
2 Time effectiveness| 75,00 Practical
3. Interpreting 79,16 Practical
4 Equivalence 80,55 Practical
Average 78,12 Practical

Practicality of question biology science based on
scientific literacy by teachers by assessing 4 @spsich as
aspects of ease of use, time effectiveness, imton and
equivalence is considered very practical by tea;hso that
the product developed in the form of question kjglo
science based on scientific literacy can be usedipport the
effectiveness of learning in school.
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b) Practicality of Question Biology Science Based on
Scientific Literacy by Students

To know the student's response about the pradyioati
question biology science based on scientific litgratudents
are asked to fill out questionnaires practicalitiBased on
the analysis of the student response questionndirés
known that in general the students assess the iguest
biology science based on scientific literacy thatets the
practical criteria to be used. The data of studgmeticality
can be seen in Table 2.

Table 2. Practicality Test Results of Question &gyl
Science Based on Scientific Literacy by Students

No. | Aspect of| Average (%)| Category
Assessment

1 Ease of use 88,80 Very
practical

2 Effectiveness timeg 89,84 Very
practical

3 Interpreting 87,90 Very
practical

4 Equivalence 89,58 Very
practical

Average 89,03 Very
practical

Practicality of question biology science based on
scientific literacy by students by assessing 4 etspgsuch as
aspects of ease of use, time effectiveness, imtown and
equivalence assessed practical by students, so thmat
product developed in the form of question biologyesce
based on scientific literacy can be used to supploet
effectiveness of learning in school.

2. Discussion

Practicality of Question Biology Science Based on
Scientific Literacy

a) Practicality of Question Biology Science Basedno
Scientific Literacy by Master

The data analysis of teacher practicality test Itesu
showed that the science-based literacy questionlR#
subjects produced fulfilled the practical critendgth an
average value of 78.12%. It shows that this dewop
problem is practical from the aspects of ease @ tise
effectiveness of time, interpretation and its eglént to the

subject matter taught in the school. Assessmenh wit
practical criteria given by teacher to easinesgéasin using
this problem because of problem does not have te ha
special skill in its use. The question of havinguade sheet
of use and filling out questions that facilitate tteacher in
understanding how to answer each item of questions
contained in this science-based literacy questidunsiyani
(2012: 95) argues that to measure the practicalftythe
instrument is to see whether the teacher (and @thperts)
consider that the material is easy and can be lugeglchers
and students.

The effectiveness aspect of the timing of the test
considered practical by the teacher with a scorgso®0%.
This means that development of question biologgrsm
based on scientific literacy support the implemeéaia of
tests that are quite effective and efficient enoudiewed
from the aspect of interpreting 79.16% score mgaastical.
This indicates that according to the teacher algudstion
biology science based on scientific literacy is yeds
understand and the discourse contained in the maétte
displayed with a context that is very close to guay life.
According Hayat (2010: 78) the preparation of testsuld
be prepared by allocating time. Adjust the lesdoretand
approximate length of time the students need topteta all
the questions.

Equivalence aspect means there is a relationship or
equivalent. In this case the researcher tried te #e&
teacher's appraisal of the material relation to pheblem
with the demands of the curriculum in the schdetom this
aspect, it is found that 80.55% with practicalenié means
that the matter already has equality with the cuiim
applicable in school. The equality in question ighim the
scope of the assessment instrument. Where assdsfmen
schools that have been referring to the curricuB0th3 not
only assess the cognitive aspects, but also theepsoskills.
Equivalence is the corresponding relationship betwe
particular lingual unit and another lingual unitamparadigm.

In terms of material, this problem also alreadys ha
equality with the demands of curriculum applicabie
schools, because the curriculum that includes yHabsis of
learning has become a reference for authors ingdies)
question biology science based on scientific litgran a
large dictionary of Indonesian practicality is aefil as a
practical or efficient. Arikunto (2010: 48) integir the
practicality in the evaluation of education is thase of
existing in the evaluation instrument in preparinging,
interpreting / obtaining results, as well as easgaring it.
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b. Practicality of Question Biology Science Based on
Scientific Literacy by Students

Analysis and test results of practicality by studeaf
class VII SMP 11 Padang show that question biokmgnce
based on scientific literacy meets very practicaeda. This
means students can understand and use this sdiased-
Biology science literacy. Students assess the enobin
terms of convenience with the criteria very pragtizecause
the problem already contained instructions for arsé filling
the problem clearly. These instructions are indispéle in
every test. For the suitability of the material twithe
curriculum in the school students also assess peagtical
because the material tested has become their hgarni
objectives also in school. The difference is only the
difficulty level of the problem. Question biologycisnce
based on scientific literacy demands high-levellyamis of
students, while they are not yet familiar with suplestions
in schools. So when finished doing the questiorettere
some students who revealed that the time is leki&s iB

supported also by some students' suggestions on the

worksheet sheet.

V. CONCLUSIONS

Based on the research development that has beexn don

has generated question biology science based entsic
literacy for students’ class VIl have practicalityith
category very practical.
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