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Abstract The Indonesian students' achievement of science lisgy needs to develop, considering there is low deg of students’
achievement of science literacy based on the reselrhad done by PISA. This result shows that the Indwesian students achievement of
science literacy was too apprehensive, and needexisus concern from sort of side. The score achievesnt of Indonesian students that
in low degree reflects the Indonesian students' pstation in science is also in low degree. This reseh aims to analyze the students'
achievement of science literacy at PISA Biology test State Junior High School at Solok Town. This resarch is a descriptive
quantitative research. The kind of this research isurvey and the data taken did by test, questionnaér and interview with the student
and teacher. The questions of used of the questio$ Science Literacy PISA 2006 specially the Biologgontent that had already
translated into Indonesian. The population in thisresearch are all students of class IX in state junr high school in the city of Solok
registered in the academic years 2016-2017.The sanmgl taken by using purposive sampling method. The search result show that the
student, achievement of science literacy PISA in Blogy subject at SMP Negeri 1 Kota Solok based owtal score got very low degree

that is 46,93%.

Keywords Scientific Literacy, Biology, PISA.

I. INTRODUCTION

Science is one of science that prioritizes the gsecof
acquiring a knowledge and experience. Science ¢iduca
has great potential and strategic role in prepadoglity
human resources to face the era of industrialinatod
globalization. Suastra (2013: 2) states that seieafso
produces products in the form of technology useddujety
in life. Between science, technology, and societyeha very
close relationship. Therefore the teaching of smerin
schools should not be directed solely to prepardesits to
continue education to a higher level, but the nimgtortant
is preparing students to be able to solve problems
encountered in everyday life using the concept cérse
that they have learned, capable make decision®©ppately
using scientific concepts, able to anticipate tregative
impacts of science and technology and be able itok th
anticipatively into the future.

Given that science education has an important iole
preparing children to enter the world of their Byescience
education must be able to produce capable studertseir
fields and succeed in fostering logical thinkingeative
thinking, problem-solving skills, critical, techroglical and
adaptive skills to change and development era.
Chabalengula, et al., (2008: 211) states that gir@cience,
people can learn not only how to make decisionsuabte
use of science and technology, but also to asdess t
application and effects of those findings. Thusphacess of
science education is expected to form a literaten rof
science (science literacy) and technology completel

Literacy of science can be interpreted as an act of
understanding science and applying it to the neédsciety.
Science literacy provides a concrete contribution the
formation of life skills. The National Research @oil of the
United States (1996 in Shwartz, et al., 2006: 2039 states
that the achievement of science literacy by stuglenbne of
the main objectives of science education. This rdifie
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literacy effort is considered important given theility of
Indonesian children aged 15 years in comparisoh aiiher
children in the world is still relatively low, i.éess than 50%
of the scores set by the OECD (Organization forneoaic
Cooperation and Development) 2009: 110).

Given the importance of science Literacy due towite

application in various fields, OECD member courstrie
Student

organize PISA (Program for International
Assessment). PISA aims to monitor the results atational

systems related to the ability of 15-year-old stidein

reading literacy, mathematical literacy, and litgracience.
In addition, PISA is designed to help the governimeot

only to understand but also improve the effectissnef the
education system. PISA collects reliable informatevery

three years. PISA findings are used, among others(a)

compare literacy of reading, math and science udesits of
a country with other participating countries; and) (
understand the strengths and weaknesses of eacirycsu
education system.

The involvement of Indonesia in this study is tolaat
the development of Indonesia's education programpesed
to other countries in the world so as to know #ediness of
students facing international competition. Based tbe
results of PISA assessment in 2000, 2003, 20069 20@
2012 the score of science literacy of Indonesiamesits
aged 15 years is 393, 395, 395, 383, and 382 w#ibthe

average score of OECD member countries of 500. PISA

results in 2012 also showed Indonesian studentsstite
bottomed down, ranking 64 of 65 participating cowst
(OECD: 2014: 5). By 2015 the result of PISA assesgnof
Indonesian students is in position 69 of 76 pavéting
countries (BBC News: 2015). This shows that therdity
ability of Indonesian children's science is verpm@ghensive
and requires serious attention from various parties

Given the increasing complexity of challenges and

problems that young people will face in the futuseience
education is responsible for the achievement otram
literacy of the nation's children. Thus the litgraof
Indonesian children's science needs to be improvedality
(Liliasari, 2011: 4). Improving the quality of soee

education can be done through thinking science. réd/he

science thinking can be developed through the tgbdf

high-level thinking (expert thinking). This highviel of

thinking ability can be the foundation to shape ¢tharacter
of the nation. Where the character of a child oton who
is capable of high-level thinking will not be egsiboled by
issues that provoke conflict in the community.

As a part of science, science is defined as theviauge
gained through data collection by experimentation,
observation, and deduction to produce an explamaifoa
reliable phenomenon. One of the subjects that laled in
science is science, especially biology. Throughdhiejects
Biology is expected students are able to develemtility of
analytical thinking inductive and deductive in soly
problems related to natural events around. Studmetsaid
to be literate towards science or literate to steewhen able
to apply concepts or facts obtained in school wigtural
phenomena that occur in everyday life. The sciditescy
is important for students to master in relatiomaoov students
can understand the environment, health, economidother
issues faced by modern societies that rely heawity

technology and the advancement and development of

science. Literacy of science is considered a keynlag

outcome in education at the age of 15 for all stigle
whether to continue learning science or not afted®aThis

encourages the study of the analysis of biologigvs on

the process of thinking that became one of theniegr

missions of science (Rustaman, 2005: 76).

Factors that cause low literacy of Indonesian sitgle
science are not yet trained students in solvingdlpras in
PISA that involves context in each item, persosatial and
global context (Rohayati, 2011: 67). In additiorhet
evaluation provided by the teacher has not ledsthéents to
think high level like the characteristics of theSRIproblem.
For that students need to get used to do the guestiith the
characteristics of PISA problems. With the frequamntdents
working on the PISA questions, it is expected thatresults
of students' science literacy will also increaseaddition to
the above factors, students 'interest in sciersm iafluences
the low achievement of students' science literatydents
who achievement of high science literacy also havagh
interest in science (Ekohariadi, 2009: 37).

II. THEORETICAL REVIEW
2.1 Science Literacy

Literally literacy comes from the word "literacy"hwch
means literacy or literacy prevention movement. \¢/lie
word science comes from the word "science" whictamse
science or "scientific" which means scientific (Bkshand
Shadily, 1990: 361). So science literacy can berjmeted as
science literate or scientific literate. The teriterhcy of
science or literacy was first introduced by PaulHlat of
Stanford University. Hurt defines science literasyan act of
understanding science and applying it to the neédsciety.
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National Science Education Standard (1996: 12)kstat
"scientific literacy is knowledge and understandiod
scientific concepts and processes required for opets
decision making, participation in civic and cultuedfairs,
and economic productivity". Based on the above
understanding, the emphasis of scientific liter&cyot on
the mastery of knowledge and understanding of tmeepts
and processes of science, but rather directed tswvar
allowing a person to make a decision and engage in
community life based on his knowledge and undedstenof
science.

Literacy of science according to PISA is defined'the
capacity to use scientific knowledge, to identifyegtions
and to draw evidence based on conclusions in otder
understand and help make decisions about the hatorid
and the changes made to it through human activityils
definition of scientific literacy involves viewingcientific
literature as multidimensional, not just an undarding of
science knowledge, but more than that. PISA alsesses
students' understanding of the characteristicsieinse as a
scientific inquiry, awareness of how science arahmelogy
shape the material, intellectual and cultural emvinent, and
the desire to engage in issues related to sciascesflective
human beings (OECD, 2006: 20).

Literacy of science is considered a key learning@me
in education at the age of 15 for all students, tivbre to
continue studying science or not afterwards. Sifient
thinking is a demand of citizens, not just scidstisThe
inclusiveness of science literacy as a general ebemge for
life reflects a growing trend in scientific and @ological
questions (Rustaman, 2006: 6).The science literaty
science education is to develop the ability to tivedy
utilize knowledge and skills in accordance withestific
evidence and scientific processes, especially vatvance
in everyday life and career, not only solving peao
challenges but also significant scientific probleasswell as
making social decisions scientifically responsifolbrook
and Rainnikmae, 2009: 278).

People who have scientific literacy have a bettence
to engage in the productive career of the worldvofk and
the global community. This is because of his apilih
applying scientific work, critical thinking and &blto make
decisions responsible for decisions made (Yuenyand
Narjaikaew, 2009: 337).

Literacy of science is the ability to use sciennewledge
to identify problems and draw conclusions baseéwdence
in order to understand and make decisions abouteand

changes made to nature through human activitiesC@QE
2006). Durant (1987, in Zuriyani, 2011: 5) suggeftat
knowledge commonly associated with science literacy
understanding natural science, norms, and methdds o
science and scientific knowledge, understanding key
scientific concepts, understanding how science and
technology in society, competence in the contexsaiénce,

the ability to read, write, apply some scientifinokvledge
and the ability to consider in everyday life.

2.2 Science Literacy Assessment.

PISA is a study of international student assessment
programs organized by the Organization for Economic
Cooperation and Development (OECD). PISA aims sess
the extent to which students sitting at the enthefyear of
primary education (15-year-olds) have mastered
knowledge and skills necessary to participate tizecs or
members of a developing and responsible societyttekéa
assessed in the PISA study include mathematicadatiy,
literacy reading, science literacy, and finandiaracy.

the

The PISA Assessment is an assessment with a matter
tested using the PISA or equivalent or similar PISA
equivalent of customs, culture and nature of a trgun
According to Stacey (2010: 2) PISA is an internadio
literacy study in reading literacy, mathematicserbicy,
problem solving (literacy), and science literacyl dine latest
is financial literacy. Indonesia itself has joinPdSA since
2000.

According to Hayat and Yusuf (2010: 30) PISA
assessment can be distinguished from other asseissine
terms of the following mentioned (1) PISA-orientpdlicy
design and assessment methods and reporting thilorene
needs of each participating PISA countries to wgasil
withdraw the lesson of policy which has been magehe
participating countries through comparison of thetad
provided; (2) PISA uses an innovative literacy aagh, a
concept of learning related to the capacity of stisl to
apply knowledge and skills in key subjects with &idlity to
analyze, reason and communicate effectively, afksand
interpret problems in various situations; (3) Thmaept of
learning in PISA relates to the concept of lifeldegrning,
which is the concept of learning that is not lirditeo the
assessment of student competence in accordance with
curriculum and cross-curriculum concepts, but atbe
learning motivation, their own concepts, and agplearning
strategies; (4) Implementation of regular PISA assents
over a period of time allowing participating coues to
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monitor their progress in accordance with predeitesth
learning objectives.

The purpose of PISA is to assess students' ahilisplve
real problems, the strategies used to determingahge of
content to be assessed, i.e. using a phenomenalogic
approach to describe concepts, structures, or maiieal
ideas. This means the content is related to theghenon
and the type of problem occurring.

I1l.  METHODS

The research method used in this research is géseri
quantitative. In this study, researchers did neegipecial
treatment to the samples used so that it doeseqpiire the
control class or experimental class. This deseéptesearch
aims to analyze the literacy ability of sciencedstuts of
State Junior High Schootlass IX at Solok Town on
biological content through science literacy quasid®ISA
2006.

The PISA 2006 science literacy problem used costath
themes (40 items). This matter is adapted to thenahthat
has been studied by students during junior higlosichnd
has been adapted to the applicable curriculumlliestrated
in table 1.

Table 1. Mapping of PISA Science Literacy Prob2p06
On Biology Content Based on Curriculum 2013.

No Unit Amou.m Class Semeq
Questiol ter
1 | Biodiversity 2 Vil 2
2 | Cloning 5 X 1
3 | Antibiotics 4 Vi 2
4 | Insecticide Resistance 2 IX 2
5 | Cloning Cow Children 2 X 1
6 | Environmental Pollution 2 X 1
7 | Bacteria 3 X 1
8 | Virus 2 X
9 | Organ System 2 VI 1
10 | Fermentation 2 IX 2
11 | Organ and Transplant Systemm 2 IX 2
12 | Vaccinations 3 X 1
13 | Greenhouse effect 3 X 2

The type of this research is surveys and data ctale
conducted by way of tests, questionnaires, andvietws
with students and teachers. This research was ctetlin
all State Junior High School in Solok City which @mted
to six schools nameh&tate Junior High School 1 at Solok
Town, State Junior High School 2 at Solok Tqwstate

Junior High School 3 at Solok Towrstate Junior High
School 4 at Solok Towrgtate Junior High School 5 at Solok
Town andState Junior High School 6 at Solok Tawn

The population in this study is all students ofssl&X in
Junior High School (SMP Negeri) in Solok Town reégisd
in the Lesson Year 2016/2017. Sample selection odeih
this study is Purposive Random Sampling. Samplesnt&o
be members of the sample are certain individuals hdwve
characteristics or traits that fit the entire p@piain and are
taken at random (Netra, 1974: 15). The test wdevield by
161 students, 88 women and 73 men.

In order for the data to represent all the charesties of
junior high school students of class IX, then ealdss is
chosen randomly from each school. If a school da¢dave
a superior locale in terms of its homogeneous pjuu,
then the class is chosen at random. If the populas not
homogeneous in the sense that the school has ai®upe
locale then the sampling is done by selecting sasnfrlom
each class until the students collect as many ape?ple,
students are taken the students who have hightyabili
moderate and low. Of the six sample schools, duigior
High School 1 at Solok Towhas a superior locale and the
sample is taken from representatives of each otds8
students.

IV. RESULT

The results of the research discussed in this sanelyhe
achievement of student science literacy per unguestions
and based on total score.

1.1. Unit Question

The percentage of students' science literacy orPtB&
biology test of SMP Negeri in Kota Solok based loa tnit
of problem can be seen in Table 2.

From Table 2 it can be seen that of the 40 un#ieteby
schools that received the highest percentage ofiebig
average wastate Junior High School lat Solok Townd
the school that got the lowest average percentaEState
Junior High School 6 at Solok TowrBtudents ofState
Junior High School 1 at Solok Towmere able to complete
19 units of questions with better results from titker five
school students an&tate Junior High School 1 at Solok
Town students completed 16 units of problems with lower
results than the other five school students.

The percentage of students' science literacy scoreélhe
PISA biology tests ofState Junior High School at Solok
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Town based on the overall problem unit can be seen in
Figure 1.

Table 2. Percentage of Science Literacy of Studatrtise
PISA Biology Test of State Junior High School atdko
Town Based on Unit Problem.

Unit School Name
QuestiorBMPN 1SMPN 2SMPN 3SMPN 4SMPN 5SMPN 6
1.1 79,31 | 96,88 | 91,67 | 66,67 | 66,67 84
1.2 65,52 | 6,25 | 33,33 | 55,56 | 58,33 72
2.1 41,38 | 3,13 | 20,83 | 29,63 | 41,67 | 32
2.2 44,83 | 100 | 54,17 | 62,96 | 16,67 56
2.3 3793 | 40,63 | 45,83 | 61,11 | 54,17 | 46
2.4 67,24 | 68,75 | 66,67 | 61,11 | 70,83 60
2.5 51,72 0 25 16,67 | 31,25 22

3.1 2759 | 6,25 | 8,33 | 7,41 | 8,33 4
3.2 86,21 | 62,5 | 58,33 | 59,26 50 64
3.3 86,21 | 59,38 | 45,83 | 59,26 75 48
3.4 62,07 | 15,63 | 29,17 | 14,81 25 36
4.1 20,69 | 2344 | 6,25 | 14,81 | 8,33 4
4.2 17,24 0 6,25 | 1,85 0 0
5.1 25,86 3,13 12,5 | 20,37 | 20,83 8
5.2 39,08 | 53,13 | 41,67 | 34,57 | 34,72 32
6.1 50 67,19 25 48,15 | 29,17 28
6.2 62,07 25 29,17 | 48,15 | 58,33 | 32
6.3 93,1 | 84,38 | 66,67 | 72,22 | 87,5 66
6.4 88,51 | 72,92 | 79,17 | 74,07 | 73,61 | 54,67
7.1 65,52 | 59,38 | 41,67 | 48,15 | 375 44
7.2 34,48 | 25 37,5 | 40,74 | 45,83 | 44
7.3 75,86 | 75 47,92 | 51,85 | 77,08 | 48
8.1 51,72 0 62,5 | 51,85 50 32
8.2 81,61 | 71,88 | 63,89 | 54,32 | 73,61 | 53,33
8.3 71,26 | 72,92 | 69,44 | 61,73 | 68,06 | 49,33
9.1 34,48 | 28,13 | 37,5 | 18,52 | 41,67 28
9.2 91,95 | 78,13 | 70,83 | 81,48 | 94,44 | 66,67
9.3 48,28 | 15,63 | 37,5 | 37,04 | 58,33 12
9.4 67,82 | 6354 | 375 | 3951 | 51,39| 40
10 13,79 | 18,75 | 33,33 | 37,04 | 16,67 16
11.1 | 74,71 | 56,25 | 68,06 | 54,32 | 70,83 | 50,67
11.2 | 87,93 | 62,5 50 55,56 75 32
11.3 | 75,86 | 78,13 | 41,67 | 51,85 | 70,83 36
11.4 | 56,32 | 31,25 50 34,57 | 63,89 | 37,33
12.1 100 | 71,88 | 75 66,67 | 79,17 52
12.2 | 65,52 | 65,63 | 54,17 | 48,15 75 44
123 | 72,41 | 59,38 | 29,17 | 2593 | 66,67 | 32
13.1 | 82,76 | 18,75 | 20,83 | 9,26 | 33,33 8
13.2 | 53,45 | 15,63 | 4,17 3,7 16,67 4
13.3 2 8,62 0 0 4,17 0
Max 19 9 1 2 8 1
Min 2 8 3 4 3 16

133 = 2,2
17

29,5

48,4
59

60,2
61,
62

W™

10 | 224

51

9.2 | 80,7
9.1 | 31

81 | 39,
73 ] 63,4
72 37,2
7.1 | 50,3

63 | 79
6.2 | 42,2

52 ] 39,8

30,4

31 | 10,6
25 | 23,9

23 ] 47,2

21 27,3
12 ] 47,2
11 81,4

0 10 20 30 40 50 60 70 80 90 100

Figure 1. Scientific Literacy Score Percentage 8&iudents
at the PISA Biology Tes$tate Junior High School at Solok
Town Based Unit Problem.

From Figure 1 it can be seen that the highest ptage
achieved from the entire sample for each unit @&sgjon is a
matter with the theme of Biodiversity on unit numdel
with a percentage achievement of 81.4%. Problembeum
1.1 is a matter with an objective format, which sfiens the
scientific phenomenon that may occur in a food rcliione
of its food chains is cut off. This question asksdsnts to
analyze the possible occurrences of the food webad\B if
one of the components of the feeding chain is dead
missing. Overall, students in each school were tbnswer
the question, marked by the percentage of studemis
answered the problem high that is 81.4%. This abse the
theme of Biodiversity has been learned by studantthe
class. In addition to that problem has providedatan and
images that support students' reasoning to anigematter.

The hardest problem with this test is 13.3 whichais
matter of themed Greenhouse Effect (Global Warnangd
Carbon Emissions) with the format of descriptiargluding
into scientific competence explaining the phenommeno
scientifically. This issue tells about the incredseearth
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temperature caused by the increase of carbon diogab
emissions, the conclusion was put forward by Andree
conclusion is questioned by Jenne, Jenne condiders are
other factors that affect the Greenhouse Effecttafpam
carbon dioxide gas emissions. Another factor othan the
carbon dioxide gas emissions is what is being as&ele
explained in this issue. Overall, the average studeeach
school found it difficult to answer the questionanked by
the percentage of students who answered the gnests
low, i.e. 2.2%. Problems have been provided naeatand
images that support the reasoning of students sav@mthis
problem, this problem requires high-level reasonittg
answer it, this is one reason why students difficahswer it,

many students who empty the answer sheet caused by

insufficient time and students say already triediewer the
problem, so for this last question is not solved| g the
students. The average of all schools get very levegntage
that is below 10% even there are 3 schools thaepéage O.

The next question that has the lowest score istseemaf
unit number 4.2, is a matter of essay format themed
insecticide resistance (flies immunity and pest tichp
including into scientific competence explain theepbmenon
scientifically. Very few students are able to washk this
problem, the overall percentage of average studefis
answered the question is very low that is equdl. 386, even
three schools not one student is able to answeptioblem.

In this case students are required to bring updghson of
the problem raised is, why insecticides have deetkan
killing flies. Students' answers are directed igsfresistance
to insecticides and improper spraying by farmers.tHis
problem students are required to think more deeytgn
answering the matter, this question also requiigh-kevel
reasoning. This is what causes students have wlfffico
answer it.

1.2. Total Score

Analysis of test results describes the resultscidnee
literacy achievement oftate Junior High School at Solok
Town. The assessment of literacy achievement of science
not only a measurement of the level of understandih
science knowledge, but also the understanding obuws
aspects of the science process and the ability pjaya
knowledge in everyday life.

The percentage of students' science literacy orPtB&
biology test ofState Junior High School at Solok Town
based on total score can be seen in Table 3.

Table 3. Total Scores of Literacy of Student Soee@n
PISA Biology Test of State Junior High School atdBo

Town.
No School Score Percentage Criteria
Average
State Junior
1| High School1| 43,62 60,58 Medium
at Solok Town
State Junior
2| High School 2 33,41 46,40 Low Once
at Solok Town
State Junior
3| High School 3| 31,25 43,40 Low Once
at Solok Town
State Junior
4| High School 4 30,59 42,49 Low Once
at Solok Town
State Junior
5| High School5| 37,29 51,79 Medium
at Solok Town
State Junior
6 | High School 6 26,56 36,89 Low Once
at Solok Town
Average 33,79 46,93 Low Once

Evaluate From table 3 it can be seen that the category of
research results show the achievement of sciemermdy
PISA biology of students of SMP Negeri Kota Solodry
low. Purwanto (2009: 40), student science literasy
categorized as very good or high with achievemdn86
100%, categorized either with achievement of 76-85%
categorized enough or moderate with achievementOsf
75%, categorized less or low with achievement 286&nd
categorized very low with achievements below 54%e T
results obtained by junior high school studentSatok are
46.93%. The score indicates the low ability of stud in
answering about the science literacy of PISA biglog

According to students about the science literaci? I&A
biology is difficult to do, the difficulties feltypstudents due
to the low reasoning that students have. The l@asaring of
students makes the students cannot think criti¢algolving
the given problem. Based on the results of reseanchdata
analysis was the achievement of students on th@etance
aspects of science, themes and format questionstikiew
than expected.

V. DISCUSSION

The low literacy result of PISA biology of studerits
caused by the low reasoning and high-order thinlibidjty
of the students. Though it is one of the demandsh&
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Competency Standards Graduation (SKL). It is iroadance
with BSNP (2006: 351) in SKL SMP aspects of scieand
technology mentioned that at the level of educatiamit,
students are expected to: (a) seek and apply lbgica
critically and creatively; (b) demonstrate the @pito think
logically, critically and innovatively; (c) demomate the
ability to learn independently according to the guoial
possessed; (d) show the ability to analyze ancegmioblems
in everyday life. It proves that high-order thinginis
important in the junior high school level.

The low ability of students thinking is caused bgdhers
and students themselves. Teachers have not yatixéd to
develop students' abilities by providing questite require
students to think at a high level. This resultedsindents
feeling awkward when faced with a biological scienc
literacy test given PISA. The test consists of tjoas that
are different from the usual problems that teachesside in
the evaluation of the learning process.

In addition, the low literacy results of PISA biglp of
students are also influenced by the students' oalvith
Habits of students who are lazy to read and memdtie
lesson when going to the exam. The habits of stsdeho
memorize the lessons make the students do not staddra
material and cannot apply it to everyday life, wdaer
according to BSNP (2006: 452) one of the objectioés
biology learning is to apply the concepts and pples of
biology to produce works related to human needs.

Based on the factors that influence the achievernént
biology science literacy students can be made tsfftw
increase the literature of biological science tlkatcultivate
students' interest in biology by way of understagdio the
students that the biology lessons are directlytedldo the
student's self and the student's daily life, sot theany
benefits obtained by students if they know a lobuib
biology, familiarize students with problems suchaasthe
science literacy test of PISA biology. Problemst tleguire
analysis and reasoning in answering, so that aoalkills,
high-level thinking and student reasoning contitaerow,
increase reading interest by providing studentsh wit
discourse and drawings. Teachers use different Soafn
guestions to evaluate learning and train teachershe
accustomed to making high-level thinking-orienteelstt
questions and requiring reasoning in answering them

Based on the above, it can be interpreted that many

factors influence the achievement of students' ogipl
literacy. According Ekohariadi (2009: 37), high-lditeracy
science students are also influenced by the baakgro

interest, intensity of learning and attitudes afidents to
science. In addition, learning done in schools alects the
level of student science literacy. One of the causehe low
achievement of Indonesian science literacy is dué lack
of learning involving scientific processes sucHasulating
scientific questions in the investigation, using kmowledge
it possesses to explain natural phenomena as svellaaving
inferences based on facts obtained through inesiiy
(Word 2007: 3).

Many efforts can be made to improve the achieveraént
students' biology literacy. According Sudiatmika)1R: 6)
one of the ways done to change the learning outdsnie
increase motivation and change learning habitsofting to
Rahayu (2014: 17), the 2013 curriculum gives hope i
education in Indonesia to realize a science-oriestiety,
where the learning model used does not requireestado
memorize only the material but emphasizes the
understanding. According to Wenning (2007: 94)rehare
important principles that must exist in a learnihgt aims to
train the ability of science literacy in studenfBhese
principles are: (a) Making learning more conceptusd
students are able to integrate concepts with eegryife.
Once students understand the concept, studentscate see
applications of concepts that have been learnezl/@nyday
life; (b) In order for students to be more motivhte
learning, teachers should be able to provide iotam
learning; (c) Make learning more conceptual, stisleare
always exposed to the latest information and evéimas
occur with regard to learned concepts; (d) Make ttyEc
studied has something to do with the social isgbhes are
being discussed; (e) Students are invited to utal@isthe
topics in more depth so that students really unidedsfrom
concept to application on the topic in everydag. lif

VI. CONCLUSION

Based on the result of the whole discussion, it ban
concluded that the mastery of science literacyuofgr high
school students in Solok city is "very low". Thesu#s
obtained by junior high school students in Solok 46.93%.
The score indicates the low ability of studentsamswering
about the science literacy of PISA biology.

ACKNOWLEDGMENTS

In this study, researchers got a lot of help froanious
parties. To the researchers would like to thankRarmadhan
Sumarmin, M.Sc., and Dr. Zulyusri, M.P., as a metdr.
H. Azwir Anhar, M.Sc., Dr. Dwi Hilda Putri, M.Bionteand
Mrs. Dr. Yerizon, M.Sc., who has provided adviced an
criticism for the perfection of this research.

Vol. 6 No. 2 January 2018

ISSN: 2509-0119

408



Analysis of Biological Science Literacy a Program for International Student Assessment (PISA) Class IX Junior High School Students at Solok

Town

REFERENCES

[1] BBC News. (2015). Asia Tops Biggest Global School
Rankings, Diakses Tanggal 4 Desember 2015.

[2] Badan Standar Nasional Pendidikan (BSNP).(2006).
Panduan penyusunan kurikulum tingkat satuan

pendidikan jenjang pendidikan dasar dan menengah.

Jakarta: BSNP Depdiknas.

[3] Balitbang Kemendikbub.(2011). Survei Internasional
PISA. (Online), diakses Januari 2016.

[4] Chabalengula, VM., F Mumba., T Lorsbach, and C
Moore. (2008). Curriculum and Instructional Validit
of Scientific Literacy Themes Covered in Zambian
High School Biology Curriculum. International Joatn
of Environment & Science Education, Vol.3, No.4,
(Online), diakses11 Oktober 2015.

[5] Echols, J dan H. Shadily.1990. Kamus
Indonesia. Jakarta: PT. Gramedia.

[6] Ekohariadi. (2009). Faktor-faktor yang Mempengaruhi
Literasi Sains Siswa Indonesia Berusia 15 tahumalu
Pendidikan Dasar. Vol.10, No.1, (Online), diaksesl11
Oktober 2015.

[7] Firman, H. (2007). Laporan Analisis Literasi Sains
Berdasarkan Hasil Studi PISA Nasional Tahun 2006.

Inggris

Jakarta: Pusat Penilaian Pendidikan Balitbang
Depdiknas.

[8] Hayat, B., & Yusuf, S. 2010. Mutu Pendidikan. Jakar
Bumi Aksara.

[9] Holbrook, J dan Rannikmae. (2009). The Meaning of
Scientific ~ Literacy. International  Journal  of
Environment & Science Education.Vol. 4.(Online),
diakses11 Desember 2015.

[10]Liliasari, (2011), Membangun Masyarakat Melek Sains
Berkarakter Bangsa Melalui Pembelajaran, makalah
disampaikan pada seminar nasional UNNES 2011,
http://liliasari.staf.upi.edu/files/2011/05/Makatah
Semnas-UNNES-2011.Liliasari.pdf, diakses 11 Oktober
2015.

[11]National Science Education Standards (NSES). 1996.

National Academy of Science. Washington, DC:
National Academy Press.

[12] Netra, 1.B.(1974). Statistik inferensial. Surabayaaha
Nasional.

[13]OECD. (2006). PISA 2006. PISA 2006Science Literacy
Framework
(Online).(http://oecd.org.dataocecd/35/23/419120465.
f), diakses 11 Oktober 2015.

[14]PISA 2006 Science Competencies for Tomorrow’s

World Volume 1 Analysis (Online).

(http://www.oecd.org/publishing/corringenda), dieks
11 Oktober2015.

[15](2009). Take The Test: Sample Questions From Gecd’
Pisa
Assessments.(Online).(http://www.oecd.org/publighin
corringenda), diakses 11 Oktober 2015.

[16] (2014). PISA 2012 Results In Focus: What 15-Year-
Olds Know And What They Can Do With What They
Know (Online), diakses11 Oktober 2015.

[17] (2014). PISA 2012 Technical Report(Online),
diakses11 Desember 2015.

[18]Purwanto, M.N. (2009). Prinsip-prinsip dan teknik
evaluasi pengajaran. Bandung: Remaja Rosda Karya.

[19]Rahayu, S. (2014). Menuju masyarakat Berliterasi
Sains: Harapan dan Tantangan Kurikulum 2013.
Makalah disajikan pada Seminar Nasional Kimia dan
Pembelajaran. Malang: Universitas Negeri Malang.

[20]Rohayati, T. (2013). Pengaruh Pembelajaran Intiérakt
Demonstrasi Terhadap Peningkatan Literasi Sains dan
Sikap llmiah Siswa SMP Pada Materi Transportasi
Tumbuhan. Tesis. Bandung: Universitas Pendidikan
Indonesia.

[21]Rustaman, N. (2005).Strategi Belajar Mengajar Rjblo
Malang: Universitas Negeri Malang.

[22] Shawrtz, Y., Ben-Zvi, R., and Hofstein, A. (2008ht
Use of Scientific Literacy Taxonomy for Assesing th
Development of Chemical Literacy Among High-
School Students”. Chemical Educational Research and
Practice. 7. (4). 203-225.

[23]Suastra, | W. (2013). Pembelajaran Sains Terkini:
Mendekatkan Siswa dengan Lingkungan Alamiah dan
Sosial Budayanya. Singaraja: Universitas Pendidikan
Ganesha.

[24]Sudiatmika, A. A. Istri Rai. (2010). Pengembangan

Alat Ukur Tes Literasi Sains Siswa SMP dala
Konteks Budaya  Bali. Disertasi. Sekolah
Pascasarjana, Universitas Pendidikan Indonesia,
Bandung.

[25] Stacey, K. 2010a. The View of Mathematical Literacy
in Indonesia.Journal on Mathematics Education
(IndoMS-JME), July 2011, Vol. 2.

[26]Wenning, J Carl. (2007). Assessing Inquiry Skiks/fa
Component of Scientifik Literacy. Journal of Phssic
Teacher Educations, 4 (2). 91-100.

[27]Yuenyong, C., and P. Narjaikaew. 2009. Scientific
Literacy and Thailand Science Education. Inteoreti
Journal of Environmental & Science Education, Vol 4
335-34, diakses 16 Desember 2015.

Vol. 6 No. 2 January 2018

ISSN: 2509-0119

409



Analysis of Biological Science Literacy a Program for International Student Assessment (PISA) Class IX Junior High School Students at Solok
Town

[28] Zuriyani.2011. Literasi Sains dan Pendidikan. Bamtdu
Universitas Pendidikan Indonesia.

AUTHORS BIOGRAPHY

JHONI ZHASDA, Born in Koto Baru, 06 Februari
1982. Received the fresh graduate UMMY SOLOK
and Pos graduate Program of Magister Education
degress from Universitas Negeri Padang in Biology
Education

Vol. 6 No. 2 January 2018 ISSN: 2509-0119 410



