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Abstract— The PISA report on science literacy skills 

in 2015 shows the position of Indonesian students in the 61st 

rank of 69 participating countries. Eventhough it has increased 

from its previous achievements in 2012, but Indonesian 

students are still lagging behind other students, especially in 

Southeast Asia. In catching up with this lag, the teacher has an 

important role to train students' literacy skills, therefore a 

prospective teacher must be able to literate science. This study 

aims to examine the application of STL (Science Technology 

Literacy) learning to science literacy skills of prospective 

elementary school teachers. The research method used was pre-

experiment with the design of the one group pretest-posttest 

design. Research subjects were 33 prospective elementary 

school teachers in Sukabumi City. The calculation results from 

pre test and test post scores obtained N gain value of 0.43, after 

the statistical test using the t test results, it is obtained that Ho 

is rejected (asymp. Sig p-value = 0.00 <0.05) means that there is 

a significant effect of the application of STL learning towards 

science literacy skills of prospective elementary school teachers. 

Student attitudes obtained in indicator 1) support science 

inquiry (80.18%, good category) 2) responsible for natural 

resources and environment (77.02%, good category), and 3) 

indicators of interest in science (62.88%, good enough 

category). The conclusion of this study shows that practicing 

scientific literacy is suggested to start from elementary school 

teachers with learning methods / models / strategies based on 

science, technology, and literacy. 

 

Keywords---Science Literacy, Science Technology 

Literacy 

 
I. INTRODUCTION 

 

The ability of Indonesian students recorded in 

competition of PISA (Program for International Student 

Assessment) in 2012 and 2015 has not been encouraging. 

The acquisition of Indonesian students in the 2012 PISA 

competition was ranked 63 out of 65 participants, it was 

under Qatar and above Peru (OECD, 2013). In 2015 the 

Ministry of Education and Culture explained that the 

scientific literacy skills of Indonesian students had increased 

in value from 327 to 359, so that in 2015 Indonesia's position 

rose to 61st rank out of 69 participating countries (OECD, 

2016). Although the literacy skills of Indonesian students 

began to increase, the increase was still not been significant. 

Several studies conducted in Indonesia also revealed the 

students' weaknesses in mastering science literacy (Angraini, 

2014; Kharizmi, 2015; Novika, 2016; Rahmadani, et al, 

2018). Students' abilities are only in the nominal category 

(initial) (Fitriani, 2012; Odja & Payu, 2014). Students have 

high ability in mastering concepts but they are low in solving 

problems and in application of science concepts (Pantiwati 

and Husamah, 2016). 

Every citizen at various levels of education needs to have 

scientific literate knowledge, understanding and abilities 

(Hilman and Zakiyah, 2015). Students performance will not 

be high if they are not guided by creative and professional 

teachers. In science learning, students need to be facilitated 

by the teacher because science requires not only 

understanding scientific concepts, but also the logic of 

critical thinking, as well as the skills in applying it in their 

everyday life. 

This is in line with what was revealed by Bybee (1993), 

that an important component that is able to bring a change to 

science teaching is a teacher, but the effort to apply scientific 

literacy skills is quite difficult if it is done by teachers who 

have been teaching for a long time, so the big efforts to train 

scientific literacy are needed in prospective teacher. Agents 

of change to succeed in applying science literacy to students 

must begin at the basic level. Based on the literature studies 

on the results of scientific literacy students of prospective 
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elementary school teacher are still very low, even though 

scientific literacy skills must be taught from an early age 

(Farihatin, 2013) and it is important to provide this ability to 

prospective teachers (Rahayu, 2016; Novitasari, 2018). 

Based on this opinion, the focus in this study is prospective 

elementary school students. 

To overcome the problems that have been revealed, 

alternative learning strategies are needed that are able to 

train scientific literacy for prospective teachers, by linking 

concepts with its application in everyday life then using the 

concept in the process of rational decision making on social 

problems. Science Technology Literacy (STL) learning is 

one of the learning strategies predicted to overcome these 

problems. STL learning has the advantage of being able to 

help develop the ability to think creatively and logically 

about knowledge, science and processes in everyday life, 

being able to solve problems, make decisions and start 

improving the quality of life (Holbrook, 2005). In its 

application, STL learning refers to aspects: 1) Context-

oriented and instilling learning processes into authentic 

problems (Vanderbilt in Nentwig et al, 2002), 2) Using self-

directed and cooperative learning methodologies (Dubs in 

Nentwig et al, 2002), 3) aims at developing a number of 

expanded science basic concepts (Vanderbilt in Nentwig et 

al, 2002). 

Based on the background that has been stated, the 

problems formulated in this study are: 1) What form of STL 

learning can be applied to train science literacy skills of 

prospective Elementary School teachers? 2) How is the 

implementation of STL learning? What is the effect of STL 

learning on prospective teacher literacy skills? 4) How is the 

prospective elementary school teachers scientific literacy 

attitude in STL learning? 

The purpose of this study is to examine the effect of 

STL learning on science literacy skills of prospective 

elementary school teacher students, so that prospective 

teachers are expected to learn and practice, and gain 

adequate experience in developing and teaching science 

literacy for their students. 

 

 

II. METHOD 

 

 The research method used was pre-experiment with the 

design of the one group pretest-posttest design. The research 

subjects were 33 prospective elementary school teachers in 

Sukabumi City. The subject taking technique in this study 

used purposive random sampling. The instruments used in 

this study consisted of three instruments, such as the 

question of scientific literacy, observation sheets and attitude 

scale. 

The first instrument is a scientific literacy pack of 

questions given before and after the STL learning process. 

The questions were formulated in the form of objective tests 

with 25 multiple choice questions with four options with 

indicators referring to PISA 2015 (OECD, 2016). 

Previously, these scientific literacy questions have been 

validated by expert to see the validity of its content and then 

test the instrument, so that the question is certainly valid and 

reliable. The second instrument is the observation sheet used 

to capture students’ activities in the seven stages of STL 

learning (Contact Phase, Curiosity Phase, Elaboration Phase, 

Decision Making Phase, Nexus Phase, Decontextualize, and 

Evaluation Phase). The third instrument is the scale of 

attitudes in favor of scientific inquiry, responsible for natural 

resources and environment, as well as interest in science. 

Test score data are used to measure students' scientific 

literacy abilities aspects. This test score comes from the 

score of the initial test and the final test. Multiple choice 

questions scores are determined based on the Rights Only 

method, the correct answers are given a score of one and 

wrong answers or items that are not answered are given a 

zero score. The score for each student is determined by 

counting the number of correct answers. 

The level of effectiveness of STL learning in improving 

scientific literacy on prospective elementary school teachers 

in terms of normalized gain values (n gain) using the method 

of calculation and classification according to Hake (1997). 

To test the normality of the data carried out using the SPSS 

20.0 program using the Kolmogorov Smirnov test. 

Hypothesis testing of the data obtained was analyzed using 

the one sample t-test to see the difference in the two average 

abilities of prospective teachers after being given STL 

learning. The proposed hypothesis: 

H0: There is no significant difference between pre and 

posttest 

H1: There are a significant difference between pre and 

posttest 

Test criteria: Reject H0 if asypm. Sig (p-value) <0.05 

 

III. RESULT AND DISCUSSION 

 

 In this section the results will be explained according to 

the problems revealed in the introduction. The form of STL 

learning that can be applied to practice scientific literacy 

skills of prospective elementary School teacher is modified 

from the Holbrook (1998) and Nentwig et al. (2002) studies 

shown in table 1 below:
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Table 1. STL Learning Activities 

Stages Activities 

Contact Phase Observe videos about floods, erosion, drought and their effects on humans. 

Curiosity Phase Questions that stimulate students to think: "What can we do to reduce 

environmental changes?" 

Elaboration Phase Exploration, formation and consolidation of concepts through discussion 

activities. 

Decision Making 

Phase 

Class discussion by students expresses their opinions in an effort to anticipate 

environmental changes in everyday life. At this stage the questions in the 

curiosity stage are discussed by students so that the best solutions to the 

problem of environmental change are obtained 

Nexus Phase 

and decontextualize 

Applying the same concept problem is given in different contexts where the 

same concept of knowledge is needed for solving it. 

Evaluation Phase Students are given the final test (posttest) with the same questions as the pretest 

questions. Posttest results are used to measure students' abilities after learning 

which is useful for assessing learning goal. 

 

The implementation of STL learning is measured using an observation sheet. The results are shown in table 2 below:

. 

Table 2. Implementation of STL Learning 

Observation Aspects Number of 

Students 

% 

Contact Phase 

Observe video 

 

33 

 

100 

Curiosity Phase 

Interested in the questions asked 

 

13 

 

39.39 

Elaboration Phase 
  

Group discussion  5 15.15 

Read sources (books) or access the internet related 

to material 

Write down the results of observations and 

discussions 

25 

 

 

7 

75.76 

 

 

21.21 

Decision Making Phase 

Students discuss in group actively 

 

18 

 

54.55 

Students express their opinions actively 20 60.61 

Nexus Phase and decontextualize 

Students convey ideas on how to reduce other 

environmental changes actively 

 

 

8 

 

 

24.24 

Evaluation Phase 

Follow the final test and do the assignments 

 

33 

 

100 

 

 

Science Technology Literacy (STL) consists of 7 

learning stages namely Contact Phase, Curiosity Phase, 

Elaboration Phase, Decision Making Phase, Nexus 

Phase, Decontextualize, and Evaluation Phase. Contact 

phase and curiosity phase are able to foster students’ 

motivation in learning, because at these stages a video is 

given about environmental changes (floods, erosion, 

drought) and then students think about scientific 

phenomena that happen and try to evaluate and design 

how efforts can be made to reduce the environmental 

change. While elaboration phase and the decision 

making phase helps students to interpret data, strengthen 

concepts, formulate problems, find solutions and make 

decisions to solve the problems of environmental change. 

The Nexus phase and decontextualize phase will train 

students to solve other problems, so that their problem 

solving skills will be more honed. Evaluation phase will 

provide an overview of student achievement in scientific 

literacy skills trained in STL learning. 

 Student scientific literacy improvement can be 

seen from the number of students who answer each 

question correctly before and after the implementation of 

learning process. Comparison of the results of the final 

test and the initial test and the n-gain value was used to 
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see the proportion of students’ improvement who 

answered correctly on each question per indicator of 

scientific literacy and n-gain which is assumed to be the 

effect of the treatment, per indicator is shown in table 3.

 

Table 3. Acquisition of Scientific Literacy Process Score 

Indicator of Science Literacy 

Process 

Pre test Post 

test 

N-

gain 

Criteria 

Explain scientific phenomena 40.3 69.13 0.5 Medium 

Evaluate and design scientific 

investigations 

23 55.76 0.5 Medium 

Interpreting scientific data and 

evidence 

54.5 87.88 0.7 High 

 

 

The effect of STL learning on scientific literacy is also 

supported by the results of different two final test 

averages which prove that there is a significant 

influence between the final test and the predetermined 

criteria. The results of statistical tests are presented in 

Table 4. 

 

Table 4. Statistic Test Result 

 N X Df SD Sig (2-

tailed) 

Pretest 33 38.55 32 16.45 .000 

Posttest 33 68.21 32 11.25 .000 

   Significancy Level P>0.05 

 

 

Based on Table 4 above, after the normality test was 

carried out as a pre-condition test for the data, it was 

found that the data were normally distributed (p-value 

pretest 0.542 and posttest 0.373> 0.005). The normality 

test criteria is that H0 is accepted indicating that the 

data are normally distributed. Then it tested using the 

one sample t-test parametric test, the result is p-value 

0.00 <0.05, which means H0 is rejected. This means 

that there is a significant difference in students' 

scientific literacy skills after learning is carried out. 

 In this study, the attitudes of students were 

also captured after giving STL learning. The attitude 

tested was adjusted to the theme of environmental 

change. Includes 3 indicators according to PISA 2012, 

namely 1) Responsibility for natural resources and 

environment, 2) Supporting scientific inquiry, and 3) 

Interest in science. 

 
Figure 1. Comparison of the values of student science attitudes 

 

 

The students’ attitude recorded on the results of the 

attitude scale instrument is in the good category (graph 

1). The aspect of supporting science inquiry is in the 

best category (80.18%), students behave to explain a 

phenomenon that occurs based on factual data. If there 

are sharp differences of opinion, they go with opinion 

which supported by logical arguments and not 

expressing opinions without strong argument. The 

responsible aspects of the natural resources and 

environment is in the good category (77.02%), students 

80.18 % 77.02 %

62.88 %
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show a personal sense of responsibility to preserve the 

environment, and show concern for the environmental 

impact of human behavior. In the aspect of interest in 

science is categorized medium (62.88%), students show 

curiosity in science related to social issues. 

 STL learning emphasizes on the process of 

student involvement to find material and experience-

oriented directly, students are also stimulated to build 

curiosity through social issues in this study regarding in 

the environmental changes (including floods, erosion, 

landslides, droughts) caused by human activities. In the 

implementation of STL learning involves existing 

knowledge (activating knowledge) to acquire new 

knowledge (acquiring knowledge) and then 

understanding knowledge to be applied (applying 

knowledge) and ended with reflection (reflecting 

knowledge), if it is associated with learning theory then 

actually this learning is greatly influenced by the 

philosophy of constructivism. 

 The philosophy of constructivism states that 

learning is not just memorizing but constructing 

knowledge through experience, then students are 

expected to be able to apply the knowledge or 

experience gained into the real situations. In accordance 

with what was stated by Nentwig et al. (2002) that there 

are three theoretical foundations in science and 

technology literacy-based learning, they are science 

literacy, motivation theory and constructivism theory. 

 A model of the nature of science education 

is proposed, which is basically based on activity theory 

rather than logical positivism. This includes 

understanding of the nature of science, with links to 

achieving goals in the personal domain, emphasizing the 

development of intellectual and communication skills, 

and promoting character and positive attitudes, plus 

achieving goals in the domain of social education, 

emphasizing cooperative learning and social-scientific 

decision making. (Hoolbrook, 2007). 

 Science literacy is an important element in 

modern science technology education and it is crucial 

for all citizens not only for those who study or have a 

career in science (McPhearson, 2008), because more 

and more problems in the world relating to science and 

technology are always increasing and every member of 

society required to be able to participate in discussions 

actively and be involved in the decision-making process 

to solve the problems. Even more important is that there 

is a strong relationship between scientific literacy skills 

and the economic development of a country (Laugksch, 

2000). Communities that are objective, process and 

have capability in science will be able to supply reliable 

scientists, engineers, and experts who at the final will be 

able to improve the economic level of a country 

(Windyariani, 2017). 

 STL learning has been proven able to 

improve scientific literacy as presented in tables 2 and 

3, this is because STL learning guides students to 

integrate concepts with everyday life so that learning 

process is more contextual. Stages in STL students are 

presented with actual information that occurs associated 

with concepts. Furthermore, students are invited to 

understand some topics more deeply so that students 

really understand everything from the concepts of a 

specific topic to its applications in their daily life. 

Reliable human resources are certaintly literate human 

resources (Kharizmi, 2015). 

 The science attitude in scientific literacy 

relates to problems that can be solved by scientific 

knowledge and can form the students to be able to make 

decisions at present and in the future (OECD, 2009). In 

this study, the attitude of prospective teachers on the 

three indicators supports scientific inquiry and 

responsible for the natural resources and environment 

are in the good category, while the indicators of interest 

in science are in the medium category. Attitude and 

awareness are seen as important components in 

individual scientific literacy, and they can bring 

individuals to the formation of scientific literacy. 

Someone needs to have a positive attitude towards 

science in order to master science knowledge properly, 

even need scientific expertise and cultivate themselves 

with attitudes and values of science in every dimension 

of life. If the science attitude has been embedded in 

prospective teachers then as an agent of scientific 

literacy, they will feel responsible for instilling the 

attitude of science to his students late. 

 

IV. CONCLUSION 

 

 Based on the results of the research that has 

been done, STL learning influences the scientific 

literacy skills of prospective teacher students. From the 

results of the t test show H0 is rejected (asymp. Sig p-

value = 0.00 <0.05), that means there is a significant 

difference in scientific literacy skills of students on their 

pretest and posttest. STL learning is able to improve 

scientific literacy of prospective elementary school 

teachers. Prospective teachers need to be trained in 

scientific literacy skills continuosly in order to be able 

to re-train their scientific literacy skills to their future 

students. 

Advances in Social Science, Education and Humanities Research, volume 355

114



 

 
 

REFERENCES 

 
[1] Angraini, G. (2014, October). Analisis Kemampuan 

Literasi Sains Siswa SMA Kelas X di Kota 
Solok.In mathematics and sciences forum 
2014.http://prosiding.upgris.ac.id/index.php/masif2014/ma
sif2014/paper/viewFile/427/378 

[2] Bybee, R. 1993. Reforming science education: Social 
perspectives and personal reflections. New York: Teachers 
College Press. 

[3] Farihatin, Anisa Rohmati (2013) Kegiatan Membaca Buku 
Cerita Dalam Pengembangan Kemampuan Literasi Dasar 
Anak Usia Dini. Skripsi thesis, Universitas 
Muhammadiyah 
Surakartahttp://eprints.ums.ac.id/27023/2/04._BAB_I.pdf 

[4] Fitriani Sri (2012). Tingkat Literasi Sains Siswa SMP  
melalui penerapan Asesmen Portofolio. Skripsp pada 
Program Studi Pendidikan Biologi. Universitas 
Muhammadiyah Sukabumi, Tidak dipublikasikan 

[5] Hackling, M. & Rennie, L. (2001). Research report: The 
status and quality of teaching and learning of Science in 
Australian schools.DETYA. 
fromhttp://www.dest.gov.au/sectors/school_education/publ
ications_resources/profiles/status_and_quality_of_science_
schools.htm (14 Juli 2014) 

[6] Hake R, Richard (1997). Interactive-engagement versus 
traditional methods: A six-thousand-studentsurvey of 
mechanics test data for introductory physics courses. 
American Journal of Physics 66, 64 (1998); doi: 
10.1119/1.18809. 
http://www.montana.edu/msse/Data_analysis/Hake_1998_
Normalized_gain.pdf 

[7] Hilman dan Zakiyah (2015). Mungkinkah Membangun 
Literasi Saisn di SD/MI dengan Kompetensi Guru di 
Indonesia hal 39-49. Proseding Seminar Nasional 
“Membangun Imajinasi dan Kreativitas Anak melalui 
Literasi10 Desember 2015. Program Studi Pendidikan 
Dasar SPS UPI.  

[8] Holbrook, J. 1998.”A Resource Book for Teachers of 
Science Subjects”. UNESCO. 

[9] Holbrook, J. 2005. Making Chemistry Teaching 
Relevant.Chemical Education International, 6  (1), 1-12 

[10] Holbrook, J., & Rannikmae, M. (2007).The nature of 
science education for enhancing scientific 
literacy. International Journal of science 
education, 29(11), 1347-
1362.https://www.tandfonline.com/doi/full/10.1080/09500
690601007549?scroll=top&needAccess=true 

[11] Kharizmi, M. (2015). Kesulitan Siswa Sekolah Dasar 
Dalam Meningkatkan Kemampuan Literasi. Jupendas: 

Jurnal Pendidikan 
Dasar, 2(2).https://media.neliti.com/media/publications/71
420-ID-kesulitan-siswa-sekolah-dasar-dalam-meni.pdf 

[12] Laugksch, C. R. 2000. Scientific literacy: A conceptual 
overview. Science Education. 84(1), 71 – 94. 

[13] Nentwig, P., Parchmann, I., Demuth, R., Gräsel, C., Ralle, 
B. 2002. “Chemie im Context-From situated learning in 
relevant contexts to a systematic development of basic 
chemical concepts”. Makalah Simposium Internasional 
IPN-UYSEG Oktober 2002, Kiel Jerman. 

[14] Novika, A. (2016). Profil Kompetensi Literasi Sains Siswa 
Berdasarkan The Programme For International Student 
Assessment (Pisa) Pada Konten 
Biologi.http://digilib.unila.ac.id/23125/3/SKIRPSI%20TA
NPA%20BAB%20PEMBAHASAN.pdf 

[15] Novitasari, Naintyn. (2018).BIOSFER Jurnal Tadris 
Pendidikan Biologi Vol. 9 no.1 (2018) 36-44 p-ISSN : 
2086-
5945://ejournal.radenintan.ac.id/index.php/biosfer/index 

[16] Odja, A. H., & Payu, C. S. (2014). Analisis kemampuan 
awal literasi sains siswa pada konsep IPA.In Prosiding 
Seminar Nasional Kimia (Vol. 20, pp. 1-8).Analisis-
Kemampuan-Awal-Literasi-Sains-Siswa-Pada-Konsep-
IPA-Oleh-Abdul-Haris-Odja-Citron-Payu.pdf 

[17] OECD (2016) PISA 2015 Result in Focus 
http://www.oecd.org/pisa/pisa-2015-results-in-focus.pdf 

[18] OECD (2013).  Education at a Glance 2013. 
http://www.oecd.org/education/eag2013%20(eng)--
FINAL%2020%20June%202013.pdf 

[19] OECD. 2009. PISA 2009 Result. Executive 
Summary.Organisation for Economic Co-operation & 
Development &Unesco Institute for Statistics. 

[20] Pantiwati, Y., & Husamah, H. (2016). Analisis kemampuan 
literasi sains siswa SMP Kota Malang. Research 
Report.http://research-
report.umm.ac.id/index.php/research-
report/article/view/526/748 

[21] Rahmadani, Y., Fitakurahmah, N., Fungky, N., Prihatin, 
R., Majid, Q., & Prayitno, B. A. (2018).Profil 
Keterampilan Literasi Sains Siswa di Salah Satu Sekolah 
Swasta di Karanganyar. Jurnal Pendidikan Biologi, 7(3), 
183-190.  From 
file:///C:/Users/uwa%20tere/Downloads/10123-24122-1-
PB.pdf. (9 Juli 2019) 

[22] Rahayu, Sri. (2016). Menyiapkan Calon Guru Dalam 
Berliterasi Sains Melalui Pembelajaran Berkonteks Explisit 
Nature Of Science (NOS).  

https://www.researchgate.net/publication/309566738 

[23] Windyariani, S. (2017). Kemampuan Literasi Sains Siswa 
Sd Pada Konteks Melestarikan Capung. Jurnal Pendidikan 
Biologi, 10(1), 17– 21 

 

Advances in Social Science, Education and Humanities Research, volume 355

115

http://prosiding.upgris.ac.id/index.php/masif2014/masif2014/paper/viewFile/427/378
http://prosiding.upgris.ac.id/index.php/masif2014/masif2014/paper/viewFile/427/378
http://www.dest.gov.au/sectors/school_education/publications_resources/profiles/status_and_
http://www.dest.gov.au/sectors/school_education/publications_resources/profiles/status_and_
https://www.tandfonline.com/doi/full/10.1080/09500690601007549?scroll=top&needAccess=true
https://www.tandfonline.com/doi/full/10.1080/09500690601007549?scroll=top&needAccess=true
https://media.neliti.com/media/publications/71420-ID-kesulitan-siswa-sekolah-dasar-dalam-meni.pdf
https://media.neliti.com/media/publications/71420-ID-kesulitan-siswa-sekolah-dasar-dalam-meni.pdf
http://digilib.unila.ac.id/23125/3/SKIRPSI%20TANPA%20BAB%20PEMBAHASAN.pdf
http://digilib.unila.ac.id/23125/3/SKIRPSI%20TANPA%20BAB%20PEMBAHASAN.pdf
http://www.oecd.org/pisa/pisa-2015-results-in-focus.pdf
http://research-report.umm.ac.id/index.php/research-report/article/view/526/748
http://research-report.umm.ac.id/index.php/research-report/article/view/526/748
http://research-report.umm.ac.id/index.php/research-report/article/view/526/748
file:///C:/Users/uwa%20tere/Downloads/10123-24122-1-PB.pdf.%20(9
file:///C:/Users/uwa%20tere/Downloads/10123-24122-1-PB.pdf.%20(9
https://www.researchgate.net/publication/309566738



