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Abstract: This study aims to describe the scientific literacy profile of students in the
mathematics education study program in chemistry subjects. The research method is
descriptive quantitative research, with the research subject being the second semester
students of the Mathematics Education Study Program at the University of Flores in
2021/2022 academic year, totaling 29 peoples. The data resource from the questionnaires,
which was based on the aspect of competence. Furthermore, the scientific literacy student
competency test questions were tested for validity and reliability, then continued with a final
score test to interpret descriptively student learning outcomes. The results of the scientific
literacy profile of prospective teachers mathematics at the Faculty of Teacher Training and
Education, Flores University consist of 5 indicators, namely, identifying and explaining
scientific phenomena, getting a score of 75.45, which is good category; evaluating and
designing scientific questions, getting score of 55.75, which is reasonable category;
interpreting data and evidence scientifically, getting a score of 62.25 which is reasonable
category; creating a good graph, getting a score of 57.55 which is reasonable category;
problem-solving skills, getting a score of 60.25 which is reasonable category; understanding
and interpreting data, getting a score of 45.00 which is very much less category; and the
ability to draw conclusions, getting a score of 77.00 which is good category. These results
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performed that scientific literacy skills of students are reasonable category.
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Introduction

A viable education system enables the nation to
achieve its national goals (Ahmad et al., 2014). In the 21st
century, science literacy becomes the focus of science
education or natural science, because the development
level of a certain nation is determined by the awareness
of human resources toward science and technology
(Setiawan et al., 2017). Literacy in the 4.0 revolution era
is deemed necessary by the Indonesian government to
be applied in every education unit. Literacy is needed to
improve the soft skills and hard skills of students.
Literacy is an important part of practicing reasoning,
communication, collaboration, critical thinking, creative
and innovative skills (Fitriani et al., 2019). One of the
government's efforts to improve the quality of education
in college is to design and develop literacy programs,
one of which is scientific literacy. Scientific literacy is an
ability that must be possessed in learning and exploring
new information, relating to events in the natural
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surroundings, as well as culture in implementing science
so that it can draw conclusions based on existing facts
(Nudiati et al., 2020). In contrast, ‘disciplinary literacy’
recognizes that there are specialist conventions within
disciplines that need to be appreciated for a full
understanding of a source (Fang, 2005; Fang et al., 2013;
Goldman et al., 2016; Shanahan et al., 2008; Shanahan et
al, 2012, Shanahan et al., 2011; Hubbard, 2021).
Disciplinary literacy can be defined as understanding of
both disciplinary content and disciplinary habits of
mind (i.e. ways of reading, writing, viewing, speaking,
thinking, reasoning and critiquing (Fang et al., 2013).
Shepherd et al. (2012) found that undergraduate
maths students were not effective readers of textbook
materials, being mostly unable to undertake a task based
on material they had just read. Reasons for lack of
reading effectiveness included displaying a lack of
attention to the detail of the text, and having inadequate
prior knowledge for comprehension. Mathematics is the
mother of the sciences knowledge. Chemistry subjects
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are part of the sciences, so that way, prospective
mathematics teachers are required to study chemistry.
Chemistry  applies = mathematical  calculations.
Applications can be in the form of formulations,
equations, interpretation of tables and graphs,
interpretation of data, and quantitative calculations,
using verbal and non-verbal symbols from various
mathematical symbols as a basis for studying chemistry.
These various applications are an effort by the
Indonesian government to prepare prospective teacher
students to develop their potential in the era of the
industrial revolution 4.0 (Maysaroh et al., 2021).

In the era of the industrial revolution 4.0,
prospective teachers are required to have scientific
literacy skills to prepare themselves to apply science
knowledge in the working world. The challenges for
prospective teachers in applying scientific literacy are
low high-level thinking skills, low communication and
collaboration skills in formulating, describing,
interpreting, and calculating, and analyzing data, as well
as drawing conclusions. So that way, prospective
mathematics teachers are expected to have excellence in

implementing  science-based learning  processes
(Syofyan et al., 2019).
Method

This type of research is descriptive quantitative
research. The research subjects are second semester
students of the Mathematics Education Study Program,
Flores University for the academic year 2021/2022,
totaling 29 people. The data were sourced from the
results of a questionnaire, which was based on the aspect
of competence. The questionnaire contains 15 questions,
namely: 1) identifying and explaining scientific
phenomena; 2) evaluating and designing scientific
questions; 3) describing data and evidence scientifically;
4) creating a good graphs based on data; 5) problem
solving skills; 6) understanding and interpreting data;
and 7) the ability to draw conclusions. Furthermore, the
students' scientific literacy competency test questions
were tested for validity and reliability using SPSS
version 22.

After the validity and reliability tests were carried
out, it was continued with the final score test to interpret
descriptively the student learning outcomes. The criteria
for assessing scientific literacy can be seen in Table 1
(Novitasari, 2018).

Table 1. Criteria for Assessment of Scientific Literacy

Interval Criteria Code
0-49 Very much less VL
50-54 less L
55-69 reasonable R
70-84 good G
85-100 better B
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Result and Discussion

The scientific literacy ability of prospective
mathematics teacher is measured using an integration
test of scientific literacy indicators consisting of 8 (eight)
indicators, where the assessment of test results from 29
prospective mathematics teachers is assigned an
assessment score on a scale of 0-100. The results of the
scientific literacy test were analyzed using the
achievement score equation divided by the maximum
score, multiplied by 100. From the results of the analysis,
a scientific literacy score was obtained based on student
answers. The scientific literacy achievement score of
prospective mathematics teacher students can be seen in
Table 2.

Table 2. Science Literacy Achievement Score for
Prospective Mathematics Teacher

Indicator Score Category

Identifying and explaining scientific 75.45 Good

phenomena

Evaluating and designing scientific 55.75  Reasonable

questions

Describing data and evidence 6225  Reasonable

scientifically

Creating a good graphs based on 5755  Reasonable

data

Problem solving skills 60.25  Reasonable

Understanding and interpreting data ~ 45.00  Very much
less

The ability to draw conclusions 77.00 Good

Based on Table 2, the indicator of the ability to
identify and explain scientific phenomena with good
categories, which is the assessment interval
approximately 70-84 with the score of 75.45. The process
carried out to obtain these scores is group discussion
(Figure 1a) and presenting the results of the discussion
(Figure 1b). Identifying scientific phenomena related to
natural phenomena around, as evidenced by the
individual's ability to recognize natural phenomena and
scientifically investigated based on environmental
situations, ability to collect information and find
keywords, also scientific examination characteristics.
For example: classifying, comparing, analyzing, and
defining existing phenomena. After identifying, the next
step is to explain scientific phenomena. Explaining
phenomena scientifically is a competency in applying
scientific knowledge in a given situation by describing
phenomena, predicting changes, recognizing and
identifying, describing, explaining and predicting
accordingly. This indicator requires scientific evidence
to measure student competence in interpreting scientific
phenomena as a means of support for drawing
conclusions (Novitasari, 2018).

In the indicator of evaluating and designing
scientific questions, it is reasonable category with
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interval score approximately 55-69, which is 55.75.
Evaluating scientific questions is one of the scientific
competencies that includes an understanding of
scientific investigations, the ability to interpret scientific
data and evidence, identify observational procedures,
and ask questions regularly from data with objective
explanations. After evaluating, proceed with designing
scientific questions. Designing scientific questions aims
to practice students assessing scientific investigations,
formulating questions, proposing ways to answer
questions, practicing experimental activities, linking
current contexts to developing question instruments that
are equivalent to student scientific literacy, and
providing an overview for educators to improve the
quality of learning scientific literacy (Kurniasih et al.,

Figure 1. Learning process. a) discussion, and b) presentation
process

In the indicator of interpreting data and evidence
scientifically, it is reasonable category with an interval
score approximately of 55-69, which is 62.25. The ability
to interpret data and evidence scientifically is proven by
the ability to master the content, procedural, and
epistemic knowledge. Interpreting data and evidence
scientifically aims to practice the development of
scientific knowledge to apply scientific concepts and
methods in daily life. The reasonable category for this
indicator is influenced by the unfamiliarity of learning
science in universities which do not prioritize cognitive
aspects, but focus on students' thinking skills (Irwan,
2020). On the other hand, the ability to interpret data and
evidence scientifically can have an impact on students'
liking for science, the ability to think scientifically and
make decisions, identify public discourse, and provide
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inspiration to deal with challenges in the working world,
because they have been practiced to think smart and
think creatively, to solve problems and draw
conclusions (Pratiwi et al., 2019).

Data representation can be represented into both
visual representation and non-visual. Visual
representation including graph, table, sketch/figure,
and diagram; non visual representation including
numerical representation, and mathematical equation or
mathematical model (Minarni et al., 2016). The fourth
indicator, which is to create a good graph, it is
reasonable category with an assessment interval
approximately 55-69, namely 57.55. Graphics are
paintings with pictures or lines to determine the
condition of a data and to provide information,
illustrations, and convey complex ideas to readers
(Setyowati, 2019). The ability to create a good graphs
with reasonable categories was influenced by the
difficulties experienced by students in recognizing
designs and choosing the right type of graphs to display
good data and easy to understand (Bagasta et al., 2018).

Based on table 2, the indicator of problem solving
skills is reasonable category, which is 60.25. Based on
table 2, the indicator of problem-solving skills is
reasonable category, which is 60.25. This is because
problem solving skills are not practice since they are in
elementary school and senior high school. Untrained
students in solving problems cause students to be unable
to provide rebuttals in dealing with real-world problems
(Cahyani et al., 2017). Problem-based learning happen, if
there is an interaction between stimulus and response,
so that way, there is a two-way learning relationship
with the environment as a learning resource. The
environment becomes the center of attention on
problems that will be captured by the brain's nervous
system, in order to be able to describe aids effectively in
solving problems. The low problem-solving skills are
also caused by the lack of student understanding of the
material presented by the lecturer, in the form of written
assignments in the learning process and independent
assignments carried out by students (Destalia et al.,
2014).

Success in the educational process starts with
progressive ideas and knowledge which later will
support individual’s ability to think (Widiana et al.,
2016). Student’s creativity data and student’s critical
thinking data were obtained using the instruments of
creativity and critical thinking. Aspects measured in
critical thinking consist of the ability to make
interpretation, analysis, inference, evaluation, and
explanation (Anazifa et al., 2017). Based on table 2,
indicators of understanding and interpreting data is
very much less category, which is 45.00. Data
interpretation is the ability to interpret ideas and data to
communicate the interpreter's thoughts. The ability to
understand and interpret data is very much less due to
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the students' less of understanding the impact of science
in daily life, less in making decisions, less in reading and
understanding important information about science,
having a low critical attitude, and lack of participation in
discussions (Hendri et al., 2019). Moreover, the less
ability to understand and interpret data is influenced by
the lack of habituation of research activities, exercises
and data analysis skills, practice questions in the form of
stories, graphs, diagrams, and tables; exposure of life
phenomena to observe, as well as the lack of time to
read, so that in the learning process it is necessary to
habituate literacy culture, instill the importance of
literacy culture, and add sources of reading material.
This is done so that literacy skills become the basis for
implementing the 6M program (observing, creating,
communicating, interpreting, recording, and exhibiting)
(Merta et al., 2020).

In the indicator of the ability to draw conclusions is
good category, which is 77.00. Drawing conclusions is
the ability to communicate as a process of developing
competence from an early on. There are 5 (five)
parameters of the ability to draw conclusions, namely
making statements containing information, getting
trend patterns in an observation of practicum and
research results, recognizing patterns or relationships
between variables on the overall data, re-examining
patterns or relationships between variables and the
overall data, and make general conclusions from the
observations obtained (Rahmawaty et al., 2020).

Conclusion

Based on the results and discussion, it can be
concluded that the scientific literacy profile of
prospective mathematics teacher at the Faculty of
Teacher Training and Education, Flores University
consists of 5 indicators, namely: 1) identifying and
explaining scientific phenomena getting a score of 75.45
with a good category; 2) evaluating and designing
scientific questions getting a score of 55.75 with
reasonable category; 3) interpreting data and evidence
scientifically getting a score of 62.25 with reasonbale
category; 4) creating a good graph getting a score of
57.55 with reasonable category; 5) problem-solving skills
getting a score of 60.25 with reasonable category; 6)
understanding and interpreting the data getting a score
of 45.00 with very less much category; and 7) the ability
to drawing conclusions getting a score of 77.00 with
good category. These results indicate that the scientific
literacy ability of prospective mathematics teacher is
reasonable category.
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