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Asesmen Kompetensi Minimal digunakan untuk mengukur kinerja sekolah
berdasarkan literasi dan numerasi. Berkaitan dengan hal tersebut, calon
pendidik siswa sekolah dasar perlu melatih dan menguasai kompetensi
literasi sains. Penelitian ini bertujuan untuk menghasilkan instrumen tes
literasi berbasis online untuk menilai kompetensi sains siswa pendidikan
guru sekolah dasar. Jenis penelitian ini adalah penelitian dan
pengembangan. Prosedur pengembangan instrumen tes literasi
menggunakan model 4D (Define, Design, Development dan Discussion).
Penelitian ini melibatkan 3 validator dan subjek uji empiris yang terdiri dari
30 mahasiswa PGSD. Pengumpulan data menggunakan lembar analisis
kebutuhan, lembar validasi bahasa, materi dan grafik. Selanjutnya dilakukan
validitas empiris dengan menggunakan program Quest untuk mengetahui
tingkat kesulitan (Thresholds) dan kesesuaian butir soal (Outfit-t). Hasil
validasi instrumen soal tes menunjukkan bahwa 89,5% validator materi
berada pada kategori sangat baik, 92% validator bahasa berada pada
kategori sangat baik, 96,5% validator grafis berada pada kategori sangat
baik. Sebaran soal yang dikembangkan menunjukkan kemampuan siswa

dalam mengidentifikasi permasalahan ilmiah sebesar 66% berada pada
kategori sedang, 65% dalam menjelaskan fenomena ilmiah berada pada
kategori sedang dan kemampuan menggunakan bukti ilmiah sebesar 45%
berada pada kategori sangat rendah. kategori. Jadi instrumen soal tes yang
dikembangkan memenuhi validitas materi, bahasa, kegrafikaan dan validitas
empirik, sehingga layak digunakan untuk mengukur kompetensi literasi
sains siswa.

ABSTRACT

The Minimum Competency Assessment is used to measure school performance based on literacy and
numeracy. In this regard, it is necessary for prospective elementary school student educators to train
and master scientific literacy competencies. This research aims to produce an online-based literacy test
instrument for assessing the science competency of elementary school teacher education students. This
type of research is research and development. The procedure for developing literacy test instruments
uses the 4D model (Define, Design, Development and Discussion). This research involved 3 validators
and empirical test subjects consisting of 30 Prospective Elementary School Teachers. Data collection
uses needs analysis sheets, language validation sheets, materials and graphics. Next, empirical validity
is carried out using the Quest program to determine the level of difficulty (Thresholds) and suitability of
the items (Outfit-t). The results of the test question instrument validation show that 89.5% of the material
validation is in the very good category, 92% of the language validator is in the very good category, 96.5%
of the graphic validator is in the very good category. The distribution of questions that have been
developed shows that students' ability to identify scientific issues is 66% in the medium category, 65%
in explaining scientific phenomena is in the medium category and the ability to use scientific evidence
is 45% in the very low category. So the test question instrument developed meets the validity of the
material, language, graphics and empirical validity, so it is suitable to be used to measure students'
scientific literacy competency.
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1. INTRODUCTION

The development of education moves very quickly and complexly. The carrying capacity of existing
technology has transformed education towards openness in learning. This is due to the magnitude of the
challenge to meet the quality needs of human life. Therefore, it is very important to incorporate 21st century
skills into science education to form knowledge and understanding of scientific concepts and processes
necessary for personal decision making and social life (Abusa’aleek & Baniabdelrahman, 2020; Turiman et
al., 2012). One of the skills needed in the 21st century is scientific literacy, because scientific literacy views
the importance of thinking and acting skills which involve mastering thinking and using scientific thinking
in recognizing and responding to social issues (Pratiwi et al., 2019; Singh, 2019). Education in the 21st
century promotes learning with a mind and problem-solving orientation, independence in learning leads to
character honing and qualified social life in the context of tolerance and cooperation (Izhar et al., 2022;
Singh, 2019). The independent learning policy has determined that literacy is one of the assessment aspects
applied in schools. Scientific Literacy is the ability to identify, understand, and interpret issues related to
science that are needed by someone to make decisions based on scientific evidence (Prasetia & Adlan, 2022;
Sulasmi, 2022). Science literacy skills must be mastered by prospective elementary school teachers. This is
due to the importance of prospective teachers playing a role in the world of education with the obligation
to be information literate and to respond quickly to changes in educational policies. Integrated scientific
literacy implementation will color students' scientific experiences and opportunities to understand,
understand, and make sense of the relationship between science, technology, and society which in turn will
affect their personal life, career, and future. Science literacy for students can be developed through exercises
or habituation in the learning process provided by the teacher's teaching. So in the 21st century, prospective
elementary school teachers are needed who can master scientific literacy skills.

Study program students education school base as prospective school teacher base already should
have Skills good scientific literacy, because ability scientific literacy is used as stock for transfer skills and
knowledge related with science. Furthermore, scientific literacy is closely related to students’ ability to
understand the environment, life, and problems in modern society which is very dependent on technology
and the development of science or knowledge (Bybee & McCrae, 2011; Siahaan et al.,, 2022). Strong scientific
literacy is related to the ability of students of to understand the environment, life, and problems in a highly
dependent modern society with technology as well as the development of knowledge or science. because a
teacher should already equip himself to have adequate competence in Duty guiding, coaching, and directing
participant teachers to have mastery of scientific literacy. Aspect's own scientific competence refers to the
mental processes involved when answering something question or solving problem (Toharudin, 2011;
Widowati et al., 2019).

Priority PISA assessment 2012 in scientific literacy focuses on several aspects of scientific
competence, namely: identifying issues scientifically, explaining phenomena scientific based on scientific
knowledge, and using scientific proof (Clarke, 2020; Ozer & Bilgisi 0z, 2020). Assessment results the 2018
Program For International Student Assessment (PISA) shows that participant's scientific abilities students
in Indonesia on average reach a score of 389 with the OECD average score is 489. These results classify
Indonesia in the quadrant of low performance with high equity. Next, there is a gender gap in performance
inequality performance studies Among girls and boys. Participants educate women more well than
participants educate men in all fields in PISA (Bybee & McCrae, 2011; Novita & Putra, 2016). In general,
Indonesian students are not yet accustomed to scientific literacy learning, this is because science learning
is not yet oriented towards developing scientific literacy as a competency that must be possessed. So
students are generally less trained in solving problems such as indicators in scientific literacy (Rubini et al.,
2018; Widowati et al., 2019). As for the steps that can conducted to repair the existing situation, that is with
applying Assessment Minimum Competency (AKM).

AKM implementation is used to measure performance in school based on literacy and numeracy.
About Thing it, the need for student candidate educators in elementary school to train and master ability
literacy is one of them, namely competence scientific literacy. Science learning is expected to develop
students' scientific literacy so that it can improve the quality of science learning (Jufrida et al., 2019; Kelana
et al, 2021). Science learning is expected to develop students' scientific literacy so that it can improve the
quality of science learning (Suryawati et al., 2018; Udompong et al., 2014). Scientific literacy is scientific
knowledge and skills to be able to identify questions, obtain new knowledge, explain scientific phenomena,
and draw conclusions based on facts, understand the characteristics of science, awareness of how science
and technology shape the natural, intellectual and cultural environment, and the willingness to be involved
and care on science-related issues.

Ability scientific literacy can be measured by the instrument questions that are designed based on
existing indicators. Based on the reasons that have been described, there is a need to develop an instrument
to test literacy online based on the evaluation of the science competency of Prospective Elementary School
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Teachers. The aim of this study is to produce an online-based literacy test instrument for assessing the
science competency of elementary school teacher education students. The novelty of this study is necessary
for prospective elementary school student educators to train and master scientific literacy competencies.

2. METHOD

Research that has been held, including in-type research and development (Research and
Development). Developed product form Instrument question test online based on the use of Google Forms
app with destination for used in evaluating science competency of Prospective Elementary School Teachers.
Procedure development research used is a 4D model (Define, Design, Development, and Dissemination ), a
development model developed by (Richey & Klein, 2014; Thiagarajan, 1976).

Define Design Development Dissemination

Figure 1. 4D Development Design

At the stage beginning of development has conducted activity definition that includes aspect
analysis needs analysis of competence base for determining achievements competence learning and
determining indicator scientific literacy for producing instrument question test scientific literacy. Stage
planning is conducted with planning instrument question test form grid matter to be made as guidelines in
developing instrument question test literacy online so you can measure science competency. Stage
development is conducted by making reading as scientific literacy and question-related tests with
appropriate topics with science. The questions that have been asked are validated by experts. The results
of the assessment by experts used as a base is instrument question developed test worthy or not. At this
stage, this question test can be revised and returned in accordance with suggestions from the validator.
Stage deployment instrument question test literacy online will be implemented on a wide scale for
Prospective Elementary School Teachers. The results of the work will used to analyze the evaluation of
competence science from Prospective Elementary School Teachers.

Data collection using sheet observation analysis requirements, validation sheet Instrument
questions and questions Test Scientific literacy in the form of choice served double online. The data analysis
technique used in a study is analysis qualitative which gives an analysis of the data obtained and describes
the data that is qualitative. Data Validation Test results instrument question tests that have been developed
based on criteria as used by. The percentage score obtained is then transformed in Table 1.

Table 1. Ranges Percentage and Criteria Evaluation Validators

Intervals Criteria
81 %< score<100% Very Well
61% < score < 80% Well
41% < score < 60% Enough Well
21% < score < 40% Not enough Well
0% < score £ 20% Very No Well

Study this set appropriateness instrument question test with criteria good as results evaluation
from the Material /Content validator, the Eligibility Validator language and presentation/graphic
validators. If the results evaluation ends with a minimum value that is good, then the developed product is
worthy of use. Next, test results _grain question test used for knowing the validity empirical from
development instrument test questions. The results of the answers obtained were analyzed with the use of
theory modern tests with a quests program for knowing level difficulty (Thresholds) and suitability grain
questions (Outfit-t).

Difficulty-level grain questions show the magnitude possibility of how many respondents can
answer a grain question with the right (Setyawarno, 2017). The level of difficulty of the items through the
QUEST program is seen from the value (threshold) item estimate with criteria as show in Table 2.
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Table 2. Provisions Score Threshold

Threshold Value Information
b>2 Very Difficult
1<bs2 Hard
-1<b<1 Currently
-1>b=-2 Easy
b<-2 Very Easy

Compatibility Grain Question (Out Fit -t)

Compatibility item (item fit) is information for determining if grain is an appropriate item or not
by measuring the ability of students for. grain questions that don't fit eliminated so as not to influence
quality evaluation. As for the items that fit can used and developed for evaluation more carry-on
(Setyawarno, 2017; Suparman, 2020). The of fit each item in the QUEST program is determined based on
the magnitude MNSQ or INFIT value, the INFIT value of the item in question. Determination of Item Fit in
each item question is show in Table 3.

Table 3. MNSQ INFIT Provisions for the Rash Model

MNSQ INFIT Score Information
>1.33 Not suitable with the Rasch model
0.77 - 1.33 Suitable with the Rasch model
<0.77 Not suitable with the Rasch model

After the question is validated in a manner of content and empirical validation, the question is
spread for testing (Rahmadani et al,, 2018). The result of data processing student from grain questions that
have been developed will analyzed and interpreted based on Table 4.

Table 4. Categories Competence Student Scientific Literacy

Intervals (%) Category
86-100 Very High
76-85 High
60-75 Currently
55-59 Low
<54 Very Low

3. RESULT AND DISCUSSION

Result

Study development that has implemented in develop instrument test literacy online based for
evaluating student science competence obtained results and discussion. At the definition stage, a needs
analysis is carried out through interviews with lecturers. Interview results inform that the questions tested
on students so far this not yet deep for reveal ability scientific literacy. The question given during this test
is completeness understanding student reviewed from aspect understanding, yet reach the analysis and
application of the components in life every day. Next, the questions tested are also in deep offline form.
There is a development question online-based scientific literacy, of course, will give innovation in
evaluation learning draft basic science. After analysis needs to done, next that is analyses of competence
determine achievements learning from questions to be developed. Analysis of learning outcomes based on
the semester learning plan that has been made with the lecturer. As for achievements learning to be
developed that is from Theory changer exists objects, forces and motion. Next achievements selected
learning harmonized with indicators from scientific literacy.

At design stage instrument question test for evaluation competence developed scientific literacy in
form question choice double as many as 15 items. Developed questions started with discourse or related
reading with Theory learning. The grid results development is presented in Table 5.
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Table 5. Question Grid Test Science Literacy

Indicator Number
Theory Achieved Learning Science .
. Question
Literacy
Change Students capable of differentiating change material and Identify issue 1,23
Shape of changing an existing object scientific
Things  Student capable of explaining reason change Physics Explain 4,5,6,7,8
Student capable explain reason for changing the chemical phenomenon
Student capable differentiate substance single and mixed scientific
Style Able to analyze draft style and influence subject matter style Use proof 9,
and Students capable of analyzing resultant style and influence on scientific 10,11,12
motion  subject matter style 13,14, 15

Students capable of identifying the application of Newton's
law in life daily

Next, questions that have been made, then moved to Google form so you can access them by
students online. The question can be accessed at the following link https://forms.gle/X3bTbNaBtkuTNr4u9.
The next appearance question of scientific literacy is presented on Google form as show in Figure 2.

u x B Tsu ;o + Baru X [B] TES LITERASI SAIN x @& TabBau
1FAIpQLSe-wiINiVhqWV6K2d21K4eedPxtZs_-JznlIbVHg4UCurWalWg/formResponse fe/1FAIpQL iVhq! & b
Bacalah dengan teliti untuk menjawab pertanyaan no 3 dan 4 3) Butiran-buti air yang pada luar gelas

(O A Suhu permukaan gelas < suhu uap air di udara
(O B.Suhu permukaan gelas < suhu uap air di udara
(O c.suhu permukaan gelas = suhu uap air di udara
QO D. Suhu permukaan gelas < uap air di udara

(O E Suhu permukaan gelas # uap air di udara

4) Jika anda menginginkan es teh terasa manis, tindakan yang anda lakukan
adalah.........

(O A Melarutkan gula di air panas, karena molekul air panas bergerak lambat

B. Melarutkan gula di air panas, karena molekul air panas bergerak cepat
seksama akan terlihat butiran-butiran air yang menempel pada dinding gelas O w L e v P

tersebut. Selain itu, permukaan atas dari air yang berisikan batu es akan
terlihat uapnya. Penguapan ini terjadi karena katidakseimbangan suhu dalam
gelas tersebut. Sehingga batu es akan mencair sedikit demi sedikit dan adanya
tekanan suhu yang berbeda antara air es dan suhu lingkungan. Namun ketika

es teh yang disajikan tidak memiliki rasa yang manis, maka perlu

ditambahkanlah gula secukupnya. Kemudian gula tersebut diaduk berkali-kali
tetapi es teh tersebut, akan tetapi tetap tidak terasa manis. ternyata gula yang

dimasukkan ke dalam gelas tersebut tidak tercampur secara sempurna.

(O €. Melarutkan gula dalam air es, karena molekul air es bergerak cepat
QO D. Melarutkan gula dalam air es, karena molekul air es bergerak lambat

(O E Melarutkan gula dalam air es, karena molekul air mudah bergerak

Figure 2. Display Question in Google Forms

At stage development, conducted assessment by experts who are competent in their fields i.e., field
validator IPA material, language validator, and graphic validator. This is for evaluate appropriateness from
the question instrument choice developed double. The material validator consists of two aspects: material
and construction. Aspect Theory consists of 5 indicators and aspects construction consists of 9 indicators.
As for detailed results, the material validator assessment is show in Figure 3.

Suitability of Material to the question [N °2%
Suitability of Question Contruction [N 87%

Average [N 39.50%

Figure 3. Material Expert Assessment

From Figure 3, whole indicators assessed on the aspect suitable material with question obtained
percentage by 92% with very good criteria. Then, for suitability, construction questions with questions
obtained a percentage of 87% with very good criteria. Average yield evaluation expert Theory by 89.5%.
this shows that questions of scientific literacy created worthy for test student science competence. Next for
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evaluation from the Language aspect includes 5 indicators that is suitability with development students,
Communicative, Dialogical and Interactive, Coherence, and coherence think, fit with Indonesian rules with
right. Based on 5 indicators mentioned, obtained the assessment of the Indonesian language expert
validator is presented in Figure 4.

Developmental Appropriateness of Thinking T 100%
Communicative Language I 0%
Dialogic and Interactive ———————— 100%
Coherence and Sequence of Thinking T 30%
Indonesian language rules  ————————————— (%
Average TN 92%

0% 20% 40% 60% 80% 100%

Figure 4. Assessment Language Aspect

Based on Figure 4 of the Indonesian validator assessment, quality developed questions with criteria
appropriate question with development method think student by 100% with very good category. Next,
because it's also communicative, with a percentage of 90% in the very good category, dialogue and
interactive 100% in the very good category. Use coherence and coherence question practice method think
student 80% in very good category. Final suitability with Indonesian rules with Correct by 90% with very
good criteria. The average validator rating of the language aspect is 92%, with a very good category. So,
matter developed scientific literacy from aspects of Indonesian have quality worthy for test student science
competence. Evaluation graphics from grain-developed questions need validation. this is because there is
several image used to clarify related phenomena with grain question. Assessment results from the validator
are presented in Figure 5.

The typography is easy to read || 06.50%
Simple typography | 100%
Average E 93%

88% 90% 92% 94% 96% 98% 100% 102%

Figure 5. Graphic Expert Assessment

Based on Figure 5 obtained the results evaluation graphics with percentage typography simple by
93% which is a very good category. Then, for easy typography, I obtained a percentage of 100% with very
good categories. Average yield evaluation graphics by 96.5% with very good category. So, Grain developed
questions for aspect graphics worthy for tested try right. Grain already matters validated by the material
validator, language, and graphics, then next with validity empirical validity using the Quest program. Item
test analysis questions using the Quest program on Thresholds show existing index hardship grain
questions. Obtained data analyzed with theory modern tests use logistics one parameter (1PL) because the
Quest program only can analyze one parameter logistic model. The test results using Quest obtained data
in Table 6.

Table 6. Summary Category Threshold (b) Analysis Test Literacy

Threshold value Information Number Grain Total
b>2 Very Difficult 14 1(6.67%)
1<b<?2 Hard 3,5,9,15 4 (26.7%)
-1<bs1 Currently 6,7,8,10,11,12,13 7 (46.7%)
-1>b=-2 Easy 1,2 2 (13.3%)
b<-2 Very Easy 4 1 (6.67%)
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Grain already matter analyzed Thresholds, continued with analyzing output from the Quest
program on INFIT MNSQ. Output data from the program Quests declared fit if the item or test case person
complied coefficient range limit INFIT MNSQ from 0.77 - 1.30. As for output results from the grain, the
question test developed literacy after testing it served on Figure 6.

Analisis Tes Literasi
Item Fit 4/11/22 21:19
all on all (N = 33 L = 15 Probability Level= .5@)

MNSQ .56 .63 ozhl .83 1.00 1.28 1.48 1.60 1.80
+ +

9 item 9 o o

18 item 10 . W
11 item 11 o b

12 item 12 o .

13 item 13 o =
14 item 14 o G
15 item 15 . R

Figure 6. Fit Map items for Analysis Test Literacy

Based on Figure 6, the INFIT MNSQ output from whole developed questions there are 15 items
question test adequate literacy coefficient in fit, meaning 100% grain question test literacy his Fulfill
coefficient between 0.77- 1.30. Grain questions that are in fit above 88.5%, then also did prolific research
percentage compatibility grain test with each model by 88%. Grain percentage above 80 % indicates that a
large evaluation item is suitable for use for evaluation learning. Outfit items result is show in Table 7.

Table 7. Outfit Items

Intervals Category Item Number Average Outfit-T Information
Outfit t < 2.00 Pass Question 1,2,3,4,5,6,7,8,9, 1.04 Suitable with the
10,11,12,13,14,15 Rasch model

Outfit t > 2.00 Question Fall

The data shown in Table 7, shows that the 15-item question tests appropriate scientific literacy
with the Rasch model, the Outfit-t average is 1.04. So the problem is developed Fulfill validity material,
language, graphics, and validity empirical. Deployment product form question test already validated in a
manner content and empirical, done with give question online for test ability scientific literacy of semester
I students in academic 2022/2023. The results obtained are presented in Figure 7.

Identify scientific issues [ RN 6%
Explain scientific phenomena |GG 5%
Using scientific evidence [ R 45
0% 20% 40% 60% 80%
Figure 7. Test Results Student Scientific Literacy

Test results literacy from grain developed questions based on Figure 7, shows that ability literacy
student varies. Student science competency for Indicator identifies issues scientific by 66% with category
medium, on the indicator this ability low student that for knowing characteristic features key from
investigation scientific. Then for indicator explain the phenomenon scientifically by 65% with category
medium. Ability students who are low on the indicator, that is, describe or interpret phenomenon and

predict change. Next, for the ability to use scientific proof by 45% with a very low category. The ability of
students to use proof science needs to be improved in the aspect of interpreting proof scientific and
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interesting conclusions and giving reflections based on the conclusion. Based on the score percentage
above, there is 1 indicator with a very low category, while the other 2 indicators have reached category
medium.

Discussion

Scientific literacy is scientific knowledge and skills to be able to identify questions, obtain new
knowledge, explain scientific phenomena, and draw conclusions based on facts, understand the
characteristics of science, awareness of how science and technology shape the natural, intellectual and
cultural environment, and the willingness to be involved and care. on science-related issues (Holbrook &
Rannikmae, 2009; Lederman et al., 2013). Evaluation of scientific literacy can be done by testing individual
knowledge through literacy question instruments. The development of scientific literacy instrument
questions begins with the process of defining, design, development and dissemination. The development
process is carried out by paying attention to the question grid which includes question criteria that
represent the content of the curriculum/competencies. The components are detailed, clear and easy to
understand and the questions can be made in accordance with the specified indicators and question form
(Firmansyah & Gradini, 2020; Suparman, 2020). The literacy question instrument developed was applied
to the Googleform website. selecting web media in the form of a Google form will make the use process
easier. Apart from that, it shows that web media has a positive effect on scientific literacy, students have
higher learning independence compared to traditional media (Cahyana et al., 2019; Elmahdi et al.,, 2018).

Furthermore, the development of literacy question instruments also considers material selection,
because mastery of science material can contribute to the ability to solve questions. This shows that there
is a correlation between the level of relationship between concept mastery and problem solving abilities for
prospective teacher students (Batlolona et al.,, 2018; Hakim et al., 2022). The validation results from the
material aspect show that very good criteria were obtained with a percentage of 89.5%, making it feasible
to apply. Furthermore, the use of good and correct language in questions is very helpful in solving problems.
The use of language is not only for interacting with each other, but good command of language in questions
in accordance with existing concepts and procedures makes it easier to find solutions to problems
(Abdullina et al., 2019; Walkington et al., 2019). The validation results show that the language used in
developing the literacy test questions is at very good criteria or 92%, so the literacy questions developed
are suitable for use. Apart from material and language, typographic aspects need to be validated. Through
the use of text in literacy matters, typography plays an important role because it conveys the essence of
effective communication. Apart from that, typography in visual media can create interactive and interesting
material and build communication between teachers and students (Sulaiman et al., 2020; Wasito et al,,
2022). Thus, a good literacy question instrument must fulfill the construct validity of the question.

The validity of developing literacy test questions is also reviewed from the difficulty index of the
questions. The characteristics of questions with a good level of difficulty have a composition of easy,
medium and difficult questions distributed proportionally according to the material being tested and a good
item differentiation index is able to differentiate between high ability groups and low ability groups
(Kibirige & Teffo, 2014; Sarea & Ruslan, 2019). The index hardship grain very diverse questions. grain
matter that has very difficult criteria (b > 2) of 6.67% which is on question number 14. Item question with
criteria hard 1< b < 2) of 26.7% or 4 points question. next grain question with criteria currently (-1 <b<1)
0f46.7% or 7 points questions and criteria easy (- 1 >b = 2) as much as 13.3% or 2 points question. whereas
grain questions with very easy criteria (b < -2) as much as 1 point question or 6.67%. The characteristics of
the evaluation instrument developed are in line with previous research that the instrument has a level of
difficulty analysis shows that almost all questions have good parameters (b1 < b2 < b3), with a difficulty
index ranging from -0.332 to 0.144 and categorized as moderate (Martinah et al.,, 2022; Saepuzaman et al.,
2022). Furthermore The validity of the questions obtained results of 70%, which means it is said to be valid,
There are 30% of questions in the medium category (not difficult and not easy) and questions with good
distinguishing power.

Test question could be a good test if it has a level of no difficulty, too hard but also not too easy
(moderate) (Friatma & Anhar, 2019; Ramadhan et al.,, 2023). Whereas grain easy matter must repaired
moreover, item question with category easy he delivered question number 1 is used for test related
scientific competencies with know possible issues investigated in a manner scientific. Next grain question
number 2 for test competency identifies keywords for information scientific. Grain question number 4 is
used to test deep scientific competence and apply deep scientific knowledge in a given situation. Items must
repaired no matter how difficultit is no, will motivate participants to be educated to look for effort in finding
solutions to the problem. Whereas matter that has a level of difficulty will make participants break hope
and no spirit in looking for settlement problem at hand (Saepuzaman et al.,, 2022; Suharsimi Arikunto,
2021).
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Dissemination results grain question existing literacy implemented give description ability student
science competence. Student science competency for prospective school teachers base is very important for
improvement because good scientific competency will run a good learning process inside the class.
Therefore, scientific literacy is very important for solving various related problems with ethical, moral, and
global issues of consequence rapid change in science and technology (Adhani et al., 2020; Yuliati & Saputra,
2019). As for the efforts that can conducted for enhancement student science competency that is with
arrangement room scope given material and process activities learning done. Apart from that, measuring
scientific literacy is also important, because determining students’ literacy in scientific concepts will train
students' level of thinking, as well as understanding scientific processes and applying them to problems
(N.M.S. Yantiningsih et al., 2022; Saputra & Sujarwanta, 2021). Furthermore, the use of scientific literacy
tests can encourage alignment of learning objectives, class activities, and student assessments in uncovering
challenges and alternative conceptions in using scientific literacy skills (Cole & Feng, 2015; Gormally et al.,
2012). With this ability, student science competency needs to be measured and corrected for it to science.

Thus, the development of scientific literacy questions can be used as an alternative evaluation
instrument in collecting data and a tool for obtaining information about students' scientific literacy abilities.
Furthermore, students can be trained to improve their scientific literacy skills. So that the quality of
students' scientific literacy can be better in terms of their ability to identify scientific issues, explain
scientific phenomena and use scientific evidence.

4. CONCLUSION

The results of the validation of the online-based literacy test instrument developed using the 4D
model concluded that there were 15 literacy test questions that were suitable for use to assess the science
competency of elementary school teacher education students. The validation results of the test question
instrument show that the validation scores for material, language and graphics are in the very good
category. Furthermore, the empirical validation results show that the 15 questions developed meet the
INFIT MNSQ coefficient range limit, with an average Outfit-t of 1.04 so that it is in accordance with the Rasch
model. So the test question instrument developed meets the validity of the material, language, graphics and
empirical validity, so it is suitable to be used to measure students' scientific literacy competency.
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