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Abstract

The research aimed to describe the learning activities and the ability of scientific literacy (attitude, context,
knowledge, and competence) Students of Primary Education Postgraduate Program of Bengkulu University
in natural science subjects by using the PjBL model. The Classroom Action Research done in three cycles
for Primary Education Postgraduate Program students of Bengkulu University in the first semester of
2019/2020 academic year. Instrument and data collection techniques are observations, tests, and rubrics. The
observation was on student activities in learning and aspects of caring for the environment and caring for
health. The instruments were HOTS test and rubric. The science aspect uses the student report assessment
sheet. The indicators of successful actions were the activities of lecturers and students in teaching and
learning by using PjBL in good categories, and the percentage of students who show attitudes, context,
knowledge, and competencies of science meet good categories at least 80%. The results of this research are
the using of Project-Based Learning model can improve the learning activities of Primary Education
Postgraduate Program Students of Bengkulu University in a natural science subject and can improve the
scientific literacy aspects of an attitude, context, knowledge, and competencies for Primary Education
Postgraduate Program in the science subject.
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Introduction

Mastery of science and technology in the 21st century is the main successful key for the nation.
Science education plays an important role in producing and shaping students who can think critically,
logically, creatively, innovatively, with local, national, and international competitiveness (Winarni &
Purwandari, 2019). Therefore, science education becomes the main foundation of education for students
in knowing and implementing science in daily life or developing scientific literacy.

Science education was originally designed in schools to prepare and provide a basic understanding
of students (Fitzgerald & Smith, 2016). The nature of science is the process of activities carried out by
scientists to gain knowledge and attitudes in science activities(Winarni, 2018a). Science has four
components, namely: scientific processes such as observing, classifying, predicting, designing and
experimenting; scientific products, such as principles, concepts, laws, theories; scientific attitudes such
as objective, careful and honest; and application, practicing the scientific methods and science concepts
in daily life. The UNESCO Education conference in 1990, science learning in schools has a broader aim
to equipping students with scientific literacy. PISA 2015 defines scientific literacy as abilities in context,
knowledge, attitudes, and competencies (Organisation for Economic Co-operation and Development,
2016).

One of the literacy dimensions is environmental literacy. There are seven components for
environmental literacy, namely environmental issues, the earth system interactions, material cycles and
energy flow, populations, communities and ecosystems, human and natural resources, environment and
health, environment, and society (Winarni & Purwandari, 2019). Environmental literacy is the focus
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research, namely population, society, and ecosystems as well as environment and health. Environmental
care can be understood by students as a human response through actions to prevent environmental
damage and its effect on health. Student responses classified into three, namely cognitive, affective, and
conative. Cognitive responses are perception responses and statements. The affective response is a
response to an action statement. The conative response is a response in action or behavior.

The student's ability of scientific literacy in Indonesia is very low and far below the international
standard scores set by the Organization for Economic Co-operation and Development (OECD). Based
on the results of OECD, Indonesia’s PISA ranking in 2009 was 57 out of 67 countries with a score of
383, in 2012 Indonesia ranked 64 out of 65 countries with a score of 382 (Organization for Economic
Co-operation and Development, 2019). Furthermore, in 2015 Indonesia was ranked 64 out of 72
participating countries, with a score of 403. The low scientific literacy of these students was due to the
science learning process which had not provided opportunities for students to develop critical thinking
skills.

The central elements for science education reform in schools are the science curriculum that
centered on the inquiry or discovery process, professional development, material stabilization, and a
comprehensive and authentic assessment system. Learning science directed at real-world problems as a
context for students to learn and to solve problems critically. For this reason, teachers must choose
approaches, models, and learning methods that can facilitate the achievement of science learning
objectives.

The project learning model emphasizes student activities in a project to solve community and
environmental problems (Sari, 2018). The learning-focused in the concepts and principles of a discipline
of study, involving learners in problem-solving investigations and allowing students to construct their
knowledge, and producing tangible products as an innovation in science. The novelty of this research is
the scientific literacy instrument and assessment for attitude, context, knowledge, and competence
aspects. The PjBL learning model is very good in developing decision-making skills, creative abilities,
and problem-solving abilities (Cook et al., 2012; Kusumaningrum & Djukri, 2016).

The problem of this research is how the learning activities and the scientific literacy ability in
attitudes, context, knowledge, and competencies for the primary education postgraduate students at the
University of Bengkulu that using the PjBL model in the science lectures. The study's purpose is to
describe the learning activities and the scientific literacy ability in attitude, context, knowledge, and
competence for the primary education postgraduate students at the University of Bengkulu that using
the PjBL model in the science lectures.

Method

This research used the Classroom Action Research (CAR) carried out in three cycles. Each CAR
consists of planning, implementing, observing, and reflecting (Winarni, 2018b). The first cycle starts
from identification as a reflection, the researcher conducts discussion with the lecturers. Then, analyze
the student’s worksheet and the lecture material scope.

This research conducted at the primary education postgraduate students at the University of
Bengkulu during the first semester of 2019/2020. The Cycle I research conducted on Saturday, October
12th, 2019 for growth and development topics. Cycle 11 conducted on Saturday, October 19th, 2019 for
topics about the abiotic and biotic ecosystem interaction. The Cycle 111 conducted on Saturday, October
26th, 2019 for the metabolic and human body, the digestive system, and the circulatory system. The data
sources are 40 students that taking part in the primary education postgraduate students in the first
semester with 20 students from class A and 20 students from class B.

The PjBL operational steps are as follows: First, Start with the essential question. Learning begins
with essential questions that can assign students assignments in carrying out an activity. Choose a topic
that matches the real-world reality and begin with an in-depth investigation. Second, Design a plan for
the project. Project planning was done collaboratively between lecturers and students so that they feel
to own the project. Third, Create a schedule, include creating a timeline for the project completion,
creating the deadline, bringing a new way plan, guiding to create a way that is not related to the project,
and asking students to make an explanation about the selection method. Fourth, Monitor the students
and the progress of the project. Monitoring was done by facilitating students in each process. A rubric
created to simplify the monitoring process that can record all important activities. Fifth, Assessing the
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outcome. The assessment is carried out to assist the lecturer to measure the achievement standards, play
a role in evaluating the progress of each student, provide feedback about the student's understanding
level, assist the lecturer in developing the next learning strategy. Sixth, Evaluate the experience. The
reflection process is carried out individually and in groups. Lecturers and students develop discussions
to improve performance during the learning process. Then, the new findings are found to answer the
problems raised in the first stage of learning.

There are three instruments used in this research, namely (1) observation sheet consists of the
student and lecturer observation activities using Project Based Learning (PjBL) and the science attitude
observation about environmental care and health care; (2) students test sheets made and conducted by
lecturers following the course description and guidelines in Science subject, especially the contents of
Biology and Chemistry; and (3) rubric for project appraisal. The science competency aspect uses a
project appraisal in PowerPoint slide with the rubric to measure information completeness, clarity,
content correctness, and attractiveness. The science aspects use student report grading sheets with the
rubrics of theoretical and applications that linking with daily life.

Data collection techniques for observations, tests, and project appraisal rubrics used observation,
HOTS test that conducted at the end of each cycle, and assessment. The instrument consulted with an
expert for judgment and validation. The results of expert judgment showed that the instrument was valid
for the research field study. Observations made during the learning process, include the student activities
observation that focused on the 6 steps of PjBL model, and the evaluation of scientific attitudes espe-
cially for the environmental care and health care. The project assessment in the making of PowerPoint
media to assess the scientific competencies. The complete information rubric, clarity, correctness of
contents, and attractiveness. The context aspect uses the student report assessment with the theoretical
and application rubric in daily life.

Data analysis techniques for each variable examined with observation data that analyzed from the
lecturer and student activities, science attitudes assessment, test data, and project appraisal data. The
observations of lecturer and student activities focused on the 6 steps of the PjBL model with a scale of
1-4 as an indicator that observed in each cycle. The observations for science attitudes assessment were
collected during the learning process by giving a score of 1-4. Test data analyzed using an assessment
for each Basic Competency in Natural Sciences subject that measured by HOTS. The students' scientific
knowledge assessment used a posttest in each cycle with different questions. Test data were analyzed
for science competency using a project assessment sheet. The successful indicators were the lecturers
and students activity in conducting PjBL reaches good categories, the student's percentage who showed
attitudes reached at least 80%; and the completeness percentage for context, knowledge and science
competencies for individually was 75 and classically reached a minimum of 85%.

Result and Discussion
Result
Learning Activities

The PjBL learning activities observed include determining of fundamental questions to determine
the relevant topics and conduct in-depth investigations, designing project planning, followed by
designing the project in groups and working on Student Activity Sheets, arranging the schedule from
timelines and deadlines for completing projects, monitoring the progress project observed from activities
during project completion, testing results, observed from evaluating project progress and feedback,
evaluating experience, observed from reflections on project activities and results. The learning activity
observation sheet consists of 10 observation aspects lectures with PjBL. The observations result carried
out in the first, second, and third cycles from the PjBL model presented in Table 1.

Based on the first cycle, there are six learning activities in enough category that need
improvement, the stage namely determining the fundamental questions, students look less active to
conduct investigations following the topic, designing project planning, students still look relaxed when
discussing designing project planning, arranging schedules, students orderly conduct experiments and
work on the student’s worksheet to create timelines and deadlines the project’s completion, monitoring
students and project progress, students and groups in an orderly manner write down the results of
discussions; and evaluating the test results, some students confused in the project to be made and some
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students are enthusiastic when the lecturer provides feedback in learning material as a reinforcement of
learning material. The learning activities in the second cycle there are three learning activities in the
Enough category that need improvement, the stage namely determining the fundamental questions,
students look still less active in conducting investigations by the topic, arranging schedules, students
orderly conduct experiments and work on the student’s worksheet, and evaluating the test results, some
students are enthusiastic when lecturers provide feedback in learning material as a reinforcement of

subject matter.

Table 1. Learning Activities

No. PjBL Steps Lecturer Activity

Student Activity Cyclel Cycle2 Cycle3

1. Determination of Basic Questions

Ask questions to The lecturer stimulates  Students respond positively Good Good  Good
determine the students with essential by answering lecturer

fundamental questions. questions.

questions

Determine the Lecturers facilitate Some students are less Enough Enough Good

relevant topics and  students to conduct in-
conduct an in-depth  depth investigations.
investigation

active in conducting
investigations according to
the topic

2. Design Project Planning

Make a group Lecturers guide students
design to design projects in
groups of 6-7 members.

Students create project
designs in groups of 6-7
members but still look
relaxed.

Enough Good Excellent

Working on MFIs  Lecturers provide Students receive learning  Good Good  Good
for plant growth and learning logistics (tools  logistics (tools and
development and materials used) to materials used) to do LKM.
work on MFlIs.
3. Arrange Schedule
Create a timeline Lecturers guide students  Some students in an orderly Enough Enough  Good

to create timelines and
deadlines to complete
projects

and deadline for
completing the
project

manner working on LKM
made timelines and
deadlines to complete
projects

Make an explanation The lecturer guides
of the choice of a students in choosing a
way in project way to complete the
completion project

Students enthusiastically Good Good Excellent
discuss a way to complete a

project

4. Monitor students and project progress

Monitor activity Lecturers guide students ~ Students together orderly  Enough Good  Good
during project to write the results of write down the results of
completion group work the discussion as material
in completing the project
5. Evaluate Test Results
Evaluate project Lecturers evaluate the Some students still look Enough Good  Good
progress progress of projects confused in the project to
made by students be made
Feedback in Lecturers provide Some students were not Enough Enough Good
learning feedback as enthusiastic when the

reinforcement of subject
matter

lecturer gave feedback as
a reinforcement of the
subject matter.

6 Evaluating Experience

The lecturer and
students reflect on the
activities and results of
the projects that have
been made

Reflections on
project activities
and results

Students look enthusiastic  Good  Good Excellent
about reflecting on the
activities and results of
projects that have been

made.
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Based on lecturer and student activities in the third cycle, there are 7 learning activities already in
the Good category, namely asking questions to determine fundamental questions, determining relevant
topics and conducting in-depth investigations, working on MFIs, creating timelines and deadlines for
completing projects, activities monitoring for completing projects, evaluating project progress, and
feedback in learning. There are three aspects in the excellent category, namely creating a group design,
explaining the project completion, and reflection on project activities and results. The observations of
learning implementation showed that the class action research was successful and the cycle stopped.

Description of Scientific Attitude Aspects

The results of scientific attitude assessment are a science attitude observation sheet. The scientific
attitude in this study includes an attitude for environmental care and health care. The environmental care
descriptors, include maintaining environmental cleanliness, showing environmental care to reduce
waste, caring for the plants, and caring for the abiotic conditions. The health care descriptors include
maintaining health, caring for the health condition, health care for plants around, and showing health
care attitudes towards the surrounding abiotic conditions. The analysis of scientific attitude assessment
in cycles I, I, and Il presented in Table 2.

Table 2. Scientific Attitude Assessment in Cycles 1, 11, and 111

- . Percentage Total
Cycle Scientific Attitude Poor Enough Good Excellent

| Environmental care 6,06% 39,40% 42,42% 12,12% 100%
Health care 3,03% 39,40% 48,49% 9,09% 100%

| Environmental care 0% 27,27% 60,61% 12,12% 100%
Health care 0% 39,40% 51,52% 9,09% 100%

1l Environmental care 0% 0% 39,40% 60,61% 100%
Health care 0% 0% 36,36% 63,64% 100%

Table 2 shows the scientific attitude in the first cycle in good and excellent categories by 54.54%
and health care attitudes in good and excellent categories by 57.58%. The literacy aspects in the first
cycle have not reached 80%. The scientific attitude in the second cycle for the environmental care in the
good and excellent category was 72.73% and the health care in the good and excellent category was
60.61%. It showed that the literacy aspects in the second cycle had not reached a percentage of 80 %.
The scientific attitude in the third cycle for environmental care in the good and excellent category by
100% and the attitude of health care in the good and excellent category by 100%. It shows that the
literacy aspects in cycle Il have reached a percentage of 80%. The results of three cycles of scientific
attitudes seen in Figure 1. It shows that the scientific attitude reached the highest percentage for environ-
mental care from 53.54% in the first cycle to 100% in the third cycle that increase by 46.36%. The
lowest percentage value is the health care attitude from 57.58% in the first cycle to 100% in the third
cycle which means an increase of 42.42%.

1000, 1000,
1UU70 1UU70

100,00% -

80,00% - 57,58%
54,54%

72,73%
Environmental Care

60,00% -
40,00% -

0, -+
20,00% Health Care

0,00% T T
Cycle | Cycle 1l Cycle Il

Figure 1. The result of scientific attitude in three cycles
Description of Science Context

The results of scientific context formed student report assessment sheets with rubrics that include
the theory and application in daily life. The results of scientific context analysis in cycles I, II, and 11
shows in Table 3. It shows that the success criteria for science context about 68.5 in the first cycle, in-
creased to 81.55 in the second cycle, and reached 85.13 in the third cycle. The number of students who
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achieved a minimum score of 75 in the first cycle was 21 people or classical completeness was 52.5%,
increased to 40 people with the percentage of literacy aspects reached 100% in cycle I1, and cycle IlI.

Table 3. The Assessment of Science Context in Cycle I, I1, and 111

Value of Science Context

Score Cycle | Cycle Ii Cycle Il
Highest 65 75 80
Lowest 75 88 90
Average 68.50 81.55 85.13
Students with a minimum grade of 75 21 40 40
Percentage of Completeness 52.5% 100% 100%

The results of scientific context in cycles I, I, and I11 seen in Figure 2. It shows that the scientific
context in the first cycle of 75 or categories have not been successful. The second cycle of 88 or has
exceeded the success criteria of 75, and in the third cycle has reached an average of 90.

of
88 Y

90 - 81,55 80

75 75 Lowest Score
65 5

80
70 A
60
50 - m Highest Score
40 -
30

20 + m Average Score
10

Cycle | Cycle 1l Cycle 111

Figure 2. The scientific context results
Description of Science Knowledge Aspects

The assessment for students' scientific knowledge used the posttest evaluation given after the
learning process takes place in each cycle. The questions are given from topics: (1) the plant's growth
in three questions; (2) the ecosystems interaction between abiotic and biotic in four questions; (3) the
human body metabolism from digestive and circulatory system in four questions. The analysis of
scientific knowledge in cycles I, I, and 111 presented in Table 4. It shows that the success criteria for
literacy aspects in scientific knowledge about 45.53 in the first cycle, increased to 76.55 in the second
cycle, and reached an average of 84.75 in the third cycle. The number of students who achieved a
minimum score of 75 in the literacy aspects of the first cycle of knowledge as many as 7 people or
completeness classically by 17.5%, increased to 34 people or the percentage of completeness of the
literacy aspects of science knowledge classically reached 85% in the second cycle, and increased to 40
people or reach 100% in cycle 111 (Figure 3).

Table 4. The Science Knowledge Assessment Cycles I, 11, and 111
Score Value of Science Knowledge
Cycle | Cycle 1l Cycle 11l
Highest 20 55 70
Lowest 90 98 100
Average 45.53 76.55 84.75
Students with a minimum grade of 75 7 34 40
Percentage of Completeness 17.5% 85% 100%

Figure 3 shows assessment the scientific knowledge on average 45.53 in the first cycle or
categories have not been successful, 76.55 in the second cycle or have succeeded the success criteria of
75, and has reached an average of 84.75 in the third cycle or exceeded the success criteria of 75.
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Figure 3. The Assessment of Science Knowledge
Description of Science Competency Aspects

The science competency uses the project assessment sheet with PowerPoint media for cycles I,
I1, and I1I presented in Table 5.

Table 5. Science Competency Assessment in Cycle I, 11, and 1l
Value of Science Competency
Score
Cycle | Cycle Il Cycle Il

Highest 60 72 80
Lowest 70 86 90
Average 66,88 79,7 83,6
Students with a minimum grade of 75 16 34 40
Percentage of Completeness 40% 85% 100%

Table 5 shows the average of success criteria for literacy aspects in science competency about
66.88 in the first cycle, increased to 79.7% in the second cycle, and reached an average of 83.6 in the
third cycle. The number of students who achieved a minimum score of 75 in the literacy aspects of the
first cycle competencies as many as 16 people or completeness classically by 40%, increased to 34
people or the percentage of literacy aspects of classical knowledge of science reached 85% in the second
cycle, and increased to 40 people or reach 100% in cycle I11 (see Figure 4). Based on Figure 4, it shows
assessment for science competency on average 66.88 in the first cycle or the category has not been
successful, in the second cycle of 86 or have succeeded of 75, and in the third cycle has reached an
average of 90 or have exceeded the success criteria of 75.

90
100 - 86
00 Lowest Score
| 70 66,88 72
80
60 -
m Highest Score

40
20

0 = Average Score

Cycle | Cycle Il Cycle 111

Figure 4. The Assessment of Science Competency

Implementation for the Project-Based Learning model in cycle 111 shows that there were 7 steps
in the Good category and 3 steps in the Excellent category. Project-Based Learning model provides a
great opportunity for students to produce interesting and meaningful learning experiences especially for
adult students who are ready to enter the workforce (Miller & Krajcik, 2019).

Discussion
Learning Activity

Project-Based Learning focuses on questions or problems, which encourage students to colla-
borate with the concepts and core principles from the discipline. The project definition for students made
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to build a relationship between the activity and conceptual knowledge which is expected to develop into
broad and deep learning. Fundamental questions in projects must be commensurate with the activities,
products, and performance that occupy their time orchestrated in intellectual tasks. The results showed
that there were 7 learning activities in the Good category, namely asking questions to determine the
fundamental questions, determining relevant topics and conducting in-depth investigations, working on
MFIs, making timelines and deadlines for completing projects, monitoring of activities during project
completion, evaluating project progress, and learning feedback. There are three aspects in the Excellent
category, namely creating a group design, explanation of the project completion, and reflection on
project activities and results.

Projects involve students conducting investigations from the design process, decision-making,
problem discovery, problem-solving, discussion, or model development process. Project-based learning
involves real-life challenges, focusing on authentic questions, and the solutions in real life. The research
findings are in line with Project-based learning is an innovative learning model or approach, which
emphasizes contextual learning through complex activities (Aranguiz et al., 2020). the PjBL learning
model has seven characteristics as follows involving students directly in learning, connecting learning
with the real world, implementing on a research-based, involving various research sources, combining
with knowledge and skills, carried out from time to time, and ended with a certain product (Abidin,
2014; Abidin et al., 2017).

Scientific Attitude

The scientific attitude of environmental care in the first cycle in both good and excellent catego-
ries by 54.54% increased to 72.73% and increased to 100% in the third cycle. The health care attitudes
in both good and excellent categories by 57.58% increased to 60.61% in the second cycle and increased
to 100% in the third cycle. It means that it reached the success criteria and terminated the cycle. The
attitude has three components, namely cognitive is a belief in objects, affective is a feeling towards the
object attitude, and cognitive is a tendency to act in a real way to respect the object (Winarni, 2012).
The attitude based on knowing, willing, conscious, to characterize. Attitude is one of the personality
elements possessed by someone to determine actions and behave towards an object accompanied by
feelings, acceptance, or rejection (Zhao et al., 2020).

The choice of learning models and approaches according to the content and context characteristics
that can have an impact on learning outcomes for scientific attitudes. The use of project-based learning
has a different effect on students' scientific attitudes without having to be specifically addressed
(Handayani et al., 2015). Each time a student meeting trains the scientific attitude so that if carried out
continuously, the science values will be internalized and can influence students' attitudes (Winarni,
2016). The findings of this study are in line with the OECD which explains that the scientific framework
in PISA includes how they respond to science, appreciate and assess scientific approaches, awareness,
and concern for environmental problems (Organisation for Economic Co-operation and Development,
2016).

Science Context

Scientific literacy aspects measured by the ability of students to connect the material with events
in daily life, namely material growth and development of plants associated with examples of distur-
bances found in the surrounding environment, the material interaction of abiotic and biotic components
in the ecosystem that associated with balanced, semi-balanced, and unbalanced ecosystems in the
surrounding environment, and the digestive system and circulatory system that associated with
interference and healing system.

The PjBL application in science lectures shows that the scientific context average about 68.5 in
the first cycle, increased to 81.55 in the second cycle, and reached 85.13 in the third cycle. The number
of students who achieved a minimum score of 75 in the first cycle was 21 people or classical comple-
teness was 52.5%, increased to 40 people or the percentage of scientific literacy aspects reached 100%
in cycle Il and cycle I11. The results of this study are in line with Susanti, that project-based learning is
an innovative learning model or approach, which emphasizes contextual learning through complex
activities to enhance student knowledge contextually (Susanti et al., 2019).

It can happen because project-based learning has characteristics, such as students make decisions
and frameworks, solutions are not predetermined, students design processes to achieve results, students
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responsible for obtaining and managing the information collected, evaluation continuously, students
regularly look back at what they do, evaluation the final product quality, and the class has tolerance and
change the atmosphere. It is better to involve students in learning science, namely knowledge, attitudes,
context, skills, and various competencies. Students will be directly involved in learning that not only
provide factual knowledge to memorize, but also use their thoughts, attitudes, and process to find
knowledge as a problem-solving in their environment. The Organisation for Economic Co-operation
and Development (2016) explains the scientific framework in PISA 2015 context areas are issues at the
personal, local, national, and global levels involving science and technology. The scientific context used
consists of health, natural resources, the environment within the boundaries of science and technology
(Organisation for Economic Co-operation and Development, 2016).

Science Knowledge

Theoretically, science is a branch of all-natural phenomena in the form of facts, concepts, and
principles that are proven through scientific processes. According to Winarni that science is a collection
of knowledge obtained using observations of natural phenomena that are systematically arranged and
used to solve problems in life (Winarni, 2018a). Likewise, Sulaeman states that one of the learning
models that supports the 2013 curriculum is PjBL (Sulaeman, 2016). This model is process-centered,
timed, focused on problems, and involves students to solve problems through scientific methods (Miller
& Krajcik, 2019).

The results for science knowledge aspects show that on average in the first cycle of 45.53
increased to 76.55 in the second cycle and reached an average of 84.75 in the third cycle. The number
of students who achieved a minimum score of 75 in the first cycle was 7 people or classical completeness
was 17.5%, increased to 34 people or the percentage of mastery literacy aspects of scientific knowledge
reached 85% in the second cycle, and increased to 40 people or reached 100% in cycle I1l. In line with
the results of research by Arisanti, et al that the PjBL model can improve students' mastery of concepts
(Arisanti et al., 2017). Fitri said that the PjBL model requires students to be active in problem-solving
so that they can practice their higher-order thinking skills (Fitri et al., 2018). OECD explains the
scientific framework in the PISA 2015 area, namely knowledge consisting of content, procedural, and
science epistemic (Organisation for Economic Co-operation and Development, 2016). This knowledge
includes nature and content knowledge, procedural knowledge, and epistemic knowledge.

Science Competency

The PjBL model can improve the literacy aspects of competencies. The number of students who
reach a minimum score of 75 cycles | about 16 people or completeness classically by 40%, increased to
34 people or the percentage of literacy completeness aspects of science competencies classically reaches
85% in cycle Il and increased to 40 people or 100% in cycle I11.

Handayani research shows the basic science competencies will be fully mastered if students have
scientific performance abilities based on scientific attitudes such as making careful observations,
measuring, organizing, and analyzing data (Handayani et al., 2015). Organizing their thoughts and
knowing when and how to apply their knowledge to solve the problem. Relevant research results on
scientific literacy that include attitudes, processes, competencies/skills, and knowledge. Elementary
students' understanding of disaster response increases after participating in mobile learning using an
Android-based Learning Application as one form of technology literacy for students (Winarni et al.,
2018). Literacy for competencies aspects is the ability to interpret data including basic abilities in finding
patterns, making tables, making graphics, or other forms of interpretation work (Roohr et al., 2014).
These competence aspects focused on the student's ability to produce work presenting observations or
experiments in the form of animated powerpoints about the basic concepts of science. The ability to
interpret data and facts scientifically requires students to master some abilities change data from one
type to another type of presentation; analyze, interpret and draw appropriate conclusions; identify
assumptions, evidence, and reasoning in science texts; distinguish the argument based on scientific
evidence and theory; and evaluate scientific arguments and evidence from different sources.

The OECD explains that scientific literacy is the ability to engage with issues and ideas related to
science as reflective citizens (Organisation for Economic Co-operation and Development, 2016). Some-
one who has scientific literacy is willing to engage in reasoning discourse on science and technology. It
requires competence explains scientific phenomena so that they recognize, offers and evaluates explana-
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tions for various natural and technological phenomena; evaluating and designing scientific research to
describe and assess scientific investigations, and to propose ways of handling scientific questions; and
interpreting data and scientific evidence to analyze and evaluate data, claims, and arguments in various
representations and draw appropriate scientific conclusions (Chiu & Lin, 2019). All competencies also
require students' abilities in terms of collaborating, communicating, thinking critically, and evaluative.

The relationship between literacy aspects is following Masithoh that someone who has scientific
literacy is willing to engage in reasoning discourse about science and technology (Masithoh, 2018).
Based on PISA framework, scientific literacy requires competence to explain scientific phenomena such
as (1) acknowledge, offer, and evaluate explanations for various natural and technological phenomena;
(2) evaluating and designing scientific research such as describing and assessing scientific inquiry, and
proposing ways to handle scientific questions; and (3) interpret scientific data and evidence, include
analyze and evaluate data, claims, and arguments in various representations and draw appropriate
scientific conclusions (Organization for Economic Co-operation and Development, 2019).

Conclusion

Project-Based Learning (PjBL) in Natural Sciences subjects can improve the learning activities
indicated by 7 activities in the Good category, namely: (1) determine fundamental questions, (2)
determine the relevant topics and conducting in-depth investigations, (3) working on MFls, (4) making
timelines and deadlines for completing projects, (5) monitoring activities during project completion, (6)
evaluating project progress, and (7) feedback in learning. There are three aspects in excellent category,
namely: (1) creating a group design, (2) making an explanation of the selection of a way in project
completion, and (3) reflection on project activities and results.

The application of the Project-Based Learning model can improve literacy aspects of environ-
mental care attitudes in the first cycle in both good and very good categories by 54.54% increased to
72.73% and became 100% in the third cycle. For health care, attitudes in both good and very good
categories by 57.58% increased to 60.61% in cycle Il, and 100% in cycle 111 means that it has reached
the criteria for success and the cycle terminated. The number of students who achieved a minimum score
of 75 in cycle | was 21 people or classical completeness was 52.5%, increased to 40 people or literacy
completeness aspects of the scientific context reached 100% in cycle 1l and cycle Ill. The number of
students who achieved a minimum score of 75 in the first cycle was 7 people or classical completeness
was 17.5%, increased to 34 people or the literacy aspect of scientific knowledge was 85% in the second
cycle, and increased to 40 people or reached 100 % in cycle I11. The number of students who achieved
a minimum score of 75 cycles | was 16 people or 40% completeness classically, increased to 34 people
or literacy completeness aspects of classical competence reached 85% in cycle Il and increased to 40
people or 100% in cycle I11.
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