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ABSTRACT

The science learning material about Environmental Pollution and Global Warming in Junior High School is very
much related to the latest environmental issues. This study aims to examine the relationship between Environ-
mental literacy with thinking skills, actions, and sensitivity to environmental issues through the implementation
of Local Environmental Problem Based Learning for Student Worksheets. The survey method was used in this
study, followed up by a quasi-experimental design pretest-posttest. Samples of this study were 372 students in
three junior high schools located in areas affected by forest fires. Research instruments were in the form of tests,
to measure ecological knowledge, and questionnaires that were adapted from the Middle School Environmental
Literacy Survey (MSELS), to measure cognitive skills, actions, and sensitivity to the environment. Before being
used, questionnaires and tests adapted from MSELS were tested on 35 respondents with a reliability test « = 0.68
and a questionnaire o = 0.88. Correlations between two variables were analyzed using Path-Analysis with AMOS
23 software. The results of the study showed that there was a direct correlation between ecological knowledge and
increased thinking skills. Knowledge is indirectly correlated with action (8 = 0.01, t = 1.07, p> 0.05) and sensitiv-
ity (f = 0.00, t = -0.38, p> 0.05). Knowledge (B = 0.12, t = 10.43, p <0.001) correlates directly to thinking skills
and acts as a mediator between knowledge, action, and sensitivity to the environment. The result of the effective-
ness test of Local Environment-Problem Based Learning (LE-PBL) student worksheets using the pretest-posttest
design showed that LE-PBL is effective in increasing the environmental literacy of students, with N-gain value of
0.2 in the control class and N-gain of 0.4 in the experimental class. The implementation of learning resources in
the form of LE-PBL student worksheets strengthens students’ environmental literacy in identifying, analyzing,
evaluating, and planning actions and sensitivity to local and global environmental issues.
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INTRODUCTION

One global problem that becomes the main
focus is environmental issues (Bick et al., 2018;
Nash et al., 2019; Singh, 2017). From the results
of surveys and comprehensive studies conducted
by the World Economic Forum (WEF), environ-
mental issues are a global threat. Economic dis-
parity, social polarization, and the intensification
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of environmental hazards are problems that will
be faced by the world population within the next
ten years. From 1990 to 2017, the availability of
secondary peat swamp forests in Riau decreased
from 40,000 km? to 10,000 km? due to fires on peat
swampland (Adrianto et al., 2020). The results of
the WEF survey on country sustainability asses-
sed from environmental, social, and government
(ESG) aspects show that Indonesia is ranked 54th
out of 65 countries, which means that Indonesian
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sustainability is still very low (WEF, 2017). Indo-
nesia also has similar socio-scientific problems,
relating to pollution due to waste (Giesler, 2018;
Lestari & Trihadiningrum, 2019; Sulaeman et al.,
2018), environmental damage due to illegal mi-
ning (Macdonald et al., 2014; Muslihudin et al.,
2018), also forest and land fires (Adrianto et al.,
2020; Syaufina, 2018; Tata et al., 2018).

Forest fires in Riau Province have occur-
red since 1997 until now. In 2015, forest and land
fires that occurred in five districts became local,
national, and regional problems that needed to
be solved together (BPS, 2016; Suryani, 2012).
Forest fires not only have an impact on the level
of social, economic, cultural, and ecological life
in the affected area. Besides, the problem of do-
mestic waste is also an issue that has occurred in
the city of Pekanbaru since 2016. The waste that
has accumulated and scattered, besides causing
odors, is also a source of various diseases and soil
pollution. Pekanbaru City produces 407.72 tons
of garbage/day, and only about 80% can be pro-
cessed, while the remaining 81.54 tons accumula-
tes on the side of the road, and residential areas.
Singingi River water quality based on the avera-
ge results of Chemical Oxygen Demand (COD)
ranged from 138.91-143.31 mg/1, exceeding the
threshold of 50mg /1. Other impacts caused by
environmental damage in the form of loss of wa-
ter catchment areas in the hills, damage to the
landscape, silting rivers, increased erosion, and
the occurrence of large puddles filled with water
mixed with chemical waste. In terms of health,
these activities cause skin diseases such as itching
and ulcers (Johan, 2012; Rezki et al., 2017).

Environmental issues, socio-scientific issu-
es, and authentic issues related to environmental
pollution and global warming material are dis-
cussed in science learning in grade VII of Junior
High School. Students, in this case, as learners,
are expected to be responsive and sensitive to lo-
cal environmental issues in gold mining activities,
domestic waste, also forest and land fires. By ana-
lyzing these environmental issues, students will
be trained to relate them to the learning material,
so students can take action and find solutions to
those problems. Learning experiences are desig-
ned for practicing the ability to observe, questi-
on, experiment, associate, and communicate
(Ghozali, 2017; Tata et al., 2018; Susilana, 2014).
Other learning experiences that can be provided
are through scientific activities at the School Li-
teracy Movement that aims to foster ecosystems
and environments that are conducive to educati-
on. Study results by Suryawati et al. (2018) sho-
wed that 61.05% of junior high school science
teachers had integrated basic literacy in learning
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through various activities, like interpreting ima-
ges, making arguments, making conclusions, and
presenting the results of problem-solving. To de-
velop student literacy, printed and non-printed
learning resources are needed. One of the most
needed learning resources is student worksheets
based on contextual issues and authentic issues
in the surrounding environment. The availabili-
ty of learning resources is expected to encourage
interest in reading, motivation, and strengthening
student literacy.

Authentic problems that are studied in the
development of learning resources come from
environmental issues, which are illegal gold mi-
ning, domestic waste, also forest and land fires. A
preliminary assessment of 50 junior high school
students in the affected areas showed 54% of stu-
dents’ knowledge of the issue. Furthermore, 70%
of the respondents answered that the teacher had
never previously provided information about aut-
hentic issues from the surrounding environment.
A survey of other junior high school students
showed that out of 95 people, only 29 students
(30.52%) knew how to solve environmental issues
in the form of forest and land fires issues. Moreo-
ver, 43.87% of 98 students were able to analyze
local environmental issues (Putriana et al., 2020;
Suzanti et al., 2019). The ability of middle school
students in identifying, analyzing issues, and
planning actions to practice solving environmen-
tal issues is still low. Following science learning at
school, students are required to be sensitive and
responsive to problems in their environment. The
use of contextual learning resources as a means is
to improve literacy, sensitivity, and action to over-
come environmental issues.

One meaningful learning effort can be
made by facilitating student learning through
problem-based learning (PBL). Problems that are
solved through PBL are authentic problems that
are found in everyday life (Tan, 2003). Problem-
based learning can increase motivation which has
an impact on improving problem-solving abilities
(Argaw et al., 2017). The implementation of PBL
in schools can provide a conducive learning envi-
ronment for students and parents (Craig & Mar-
shall, 2019). Sugiharto et al. (2019) stated that
the success of PBL implementation is determin-
ed by the learning experiences in the classroom
and other learning environments. In this study,
the learning experience provided is in the form of
identifying problems in the surrounding environ-
ment through a scientific approach. This activity
is not only to increase environmental knowledge
and literacy but also to train sensitivity and ulti-
mately will trigger students’ actions to save the
environment.



E. Suryawati, F. Suzanti, Zulfarina, A. R. Putriana, L. Febrianti / JPII 9 (2) (2020) 169-178

Authentic problem-based student work-
sheets and scientific approaches will facilitate stu-
dents’ learning to think critically and creatively to
create enthusiasm, optimism, and self-confidence
through “let’s try, think big, let’s work, and let’s
experiment” (Suryawati, 2017). Rahayu et al.
(2018) stated that the developed student work-
sheet could be used to improve thinking skills
through an integrated skills process that includes
components formulating problems, formulating
hypotheses, determining variables, and defining
operational definitions. Besides, student work-
sheets can facilitate student social interactions
such as working together, listening and paying at-
tention to peers’ opinions, collecting data, discus-
sing work procedures, and sharing information.
According to Prana et al. (2018), student work-
sheets using PBL can improve students’ critical
thinking skills and self-efficacy. Furthermore,
Yustina & Kapsin (2017) stated that constructi-
vism-based student worksheets can improve stu-
dent competencies and build their knowledge on
the topic of forest and land fires.

The results of the study by Liu et al. (2015)
showed that knowledge and attitudes are not cor-
related with environmental action. Teachers who
have a high level of knowledge and attitude to-
wards the environment are inversely proportional
to the actions or actions taken. Furthermore, Liu
et al. (2015) concluded that there are factors that
mediate knowledge and attitude with action. Va-
roglu et al. (2017) found that knowledge of the
environment is related to attitudes and behavior.
However, attitudes towards the environment have
a moderate correlation with knowledge and beha-
vior, whereas knowledge of the environment and
behavior has a low correlation. In research on in-
terventions related to environmental education,
the impact of environmental education programs
on students’ critical thinking has not been much
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studied. According to Kinslow et al. (2019) and
Chang et al. (2017), SSI-based learning through
discussion and argumentation on social science
issues can positively influence student attitudes
toward scientific literacy, environmental literacy,
and socio-scientific reasoning. The findings in
Taiwan show that teachers are lacking in training
the students’ ability to discuss and argue. They
only focus on the knowledge read from textbooks.
Therefore, teachers need to include knowledge
and competencies related to environmental edu-
cation in learning and teaching.

Based on a preliminary study and prob-
lem identification, this study aims to investigate
the correlation of the environmental literacy of
junior high school students with thinking skills,
actions, and sensitivity to the environment. The
issues used are related to the environment and na-
ture, studied on the topic of environmental pollu-
tion and global warming in the seventh grade of
junior high school. Gold mining is related to wa-
ter pollution, forest fires related to air pollution
and global warming, and domestic waste related
to soil pollution—student worksheets based on
local environmental issues that are implemented
in science learning in junior high schools.

METHODS

The survey method was used in this study,
followed up by a quasi-experimental design pre-
test-posttest. The survey was conducted on 372
grade VII Junior High School students in three
affected areas in Riau. Samples were collected
using cluster sampling methods based on the fo-
cus of environmental issues using PBL stages that
were modified at the problem orientation stage
(Creswell & Creswell, 2017; Tan, 2003). There
are three school clusters in this study, which are
forest fires, gold mining, and domestic waste.

Table 1. Distribution of Study Samples by Location, Gender, and Focus Issues

Gender Focus of Environmental
School Number I
Women Man ssue
Cluster 1 149 83 66 Gold Mining
Cluster 2 128 73 57 Domestic Waste
Cluster 3 95 49 46 Land &Forest Fires

Investigations are carried out to measure
knowledge, thinking skills, actions, and sensitivi-
ty to the environment. The instrument used was
an MSLES (Middle School Environmental Lite-
racy Survey) test sheet and questionnaire adapted
from Hollweg et al. (2011). Ecological knowledge

variables were measured using multiple-choice
tests consisting of 20 questions. Variables of thin-
king, action, and sensitivity to the environment
using a questionnaire with Likert scale. The de-
tails of the instruments can be seen in Table 2.
Before being used, test questions and questionnai-
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res were tested on 35 junior high school students
with a reliability test a = 0.68 and a questionnaire
a = 0.88 (Jackson, 2016). Next, the correlation
among variables was analyzed using path analy-
sis with the help of Software Analysis of a Mo-
ment Structures (AMOS) 23.0 to determine the
intercorrelation among the variables studied (Kli-
ne, 2015).

Table 2. Measurement of Variables Using the
Multiple-Choice Test and Questionnaire

Instrument Variable Number
of Items
Test Ecological knowl- 20
edge
Thinking of envi-

. 12
Question- ronment 12
naire Action 1

Sensitivity

Student worksheets using PBL models
based on local environmental issues (LE-PBL
student worksheets) were developed through the
stages of design, self-evaluation, content validity,
constructs and criteria by experts using validati-
on sheets, one to one evaluation and small group
trials on 15 students and 3 science teachers (Dick
et al., 2005; Plomp, 2013). The LE-PBL student
worksheet consists of three issues, namely: (1)
gold mining for water pollution; (2) the issue of
domestic waste for soil pollution, and (3) the issue
of forest and land fires for air pollution. The LE-
PBL syntax used consists of problem orientation,
problem identification, scientific investigation,
the work presentation, and analyzing and evalua-
ting the problem-solving process (Tan, 2003).

LE-PBL student worksheet effectiveness
test is used to improve environmental literacy
and student learning outcomes. The effectiveness
test was carried out by quasi-experimental using a
pretest and posttest design (Creswell & Creswell,
2017) on VII graders of Junior High School with
31 people in the experimental class and 31 peop-
le in the control class. The experimental class
used the LE-PBL student worksheet on the sub-
ject matter of environmental pollution with five
meetings. Meeting one is about environmental
pollution; meeting two is about integrated water
pollution issues of gold mining; meeting three is
about integrated soil pollution domestic waste is-
sues; while meetings 4 and 5 are integrated air
pollution forest and land fires issues. In the cont-
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rol class, the implementation of learning uses
teacher worksheets that have not been validated
by the teacher. Assessment in the experimental
class during learning process is done when stu-
dents work on student worksheets on indicators
of identifying, analyzing, evaluating issues, and
planning actions. Data on environmental literacy
and cognitive learning outcomes on environmen-
tal pollution material were analyzed using t-test
with IBM SPSS Ver 23 software.

RESULTS AND DISCUSSION

Data analysis from the MSLES test using
AMOS 23.0 aims to predict the correlation bet-
ween variables used. The use of AMOS is based
on the view that this study has met the require-
ments, theoretical basis, sample size, and assump-
tions proposed so that the use of AMOS is con-
sidered appropriate (Kline, 2015). The results of
the Structural Equal Modeling (SEM) analysis
showed a hypothetical structural model at, x2 /
df = 2.98, RMSEA = 0.06, TLI = 0.91, and CFI
= 0.93. The overall assessment measures produce
a model that matches the loading factor to all va-
riables from 0.65 to 0.89 with acceptable criteria>
0.50 (Hair, et.al., 2010). Based on the analysis,
the study model and the correlations between va-
riables of knowledge, thinking, action, and sensi-
tivity are obtained, as shown in Figure 1.

0,01 Action
0,18% —_—
Knowledge NVLg Think
0,00 0,22* Sensitivity

Figure 1. Correlation Model of Knowledge,
Thinking, Action, and Sensitivity to Environ-
mental Issue

Based on Figure 1, it can be explained that
knowledge does not correlate directly with action
(B=0.01,t =1.07, p> 0.05) and sensitivity (f =
0.00, t = -0.38, p> 0.05). Knowledge (B = 0.12, t
=10.43, p <0.001) has a positive correlation with
thinking about the environment. The impact of
mediators can be seen in Table 3.
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Table 3. Impact of Mediator Variables Thinking Ability on Action and Sensitivity to Environmental

Issues
Direct effect Indirect effect
Path Results
B K-value B K-value
K>T->A 0.01 0.28 0.18 0.001 Full mediation
K>T->8S 0.00 0.70 0.22 0.001 Full mediation

Note: K: Knowledge; T=Thinking; A: Action; S: Sensitive

LE-PBL student worksheet that has been
developed is continued at the product effective-
ness testing stage. The Effectiveness Test was con-
ducted on 62 students of SMPN 1 Kampar, Riau
Province, using quasi pretest and posttest design
experiments. Learning in the experimental class
(31 people) was carried out using the LE-PBL
student worksheet five times.

g 92

L)

67

Percentage

Tssue Tz=mue analyzs

Identification

Tzmue evaluate

Description of environmental literacy on
aspects of identifying, analyzing, evaluating is-
sues, and planning actions can be seen in Figure
3. Students’ critical thinking skills can be seen in
Table 4, and differences in learning outcomes of
the control class and the experimental class can
be seen in Table 5.

29
84

m Control

® Experiment

Action Plan

Figure 2. Profile of Environmental Literacy Aspects of Thinking Skills

The ability in analyzing and evaluating is-
sues is still low so that it will impact on action
and sensitivity. The results of this study indicate
that planning for action is good. That is, students
already know what should be done, but not fol-

lowed by real action. For this reason, it is crucial
to practice students' thinking skills by facilitating
contextual learning based on authentic problems
in the surrounding environment.

Table 4. Comparison of Critical Thinking Ability Values between Control Class and Experimental

Class

Control Class

Experimental Class

Indicator of Critical Thinking

Pretest Posttest Pretest Posttest
Provide a simple explanation 82 84 82 90
Build basic skills 68 77 58 79
Conclude 66 68 47 76
Provide further explanation 47 53 39 60
Develop a strategy 58 69 73 82
Average 64 70 60 77
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The ability to think critically in the experi-
mental class is better, especially in giving simple
explanations, developing strategies, and building
necessary skills in observing and collecting data.
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Next, give an explanation based on the facts they
observe and find from the learning resources
provided. Learning outcomes between the two
groups can be seen in Table 5.

Table 5. Interval of Learning Outcomes of Control Class and Experimental Class

Control Experimental
Interval Category
Pretest Post Test  Pretest  Posttest

X>85 Very good 0 6 0 9
75<X <85 Good 7 7 7 15
65<X <75 Average 11 10 9
55<X <65 Poor 9 6

X <55 Very poor 4 0 9

Based on the data in Table 4 and Table 5, it
can be seen that the ability to analyze and evalu-
ate issues is still low such as answers to questions
on student worksheets in image interpretation.

05

¥

0,4

¥

0,3

¥

0,2

¥

n-gain value

01

¥

o

Control

The difference in average and improvement in
learning outcomes (N-Gain) can be seen in Figu-
re 3.

Experiment

Figure 3. N-gain Value of Control Class and Experimental Class

Based on the correlation models of kno-
wledge, thinking skills, action, and sensitivity to
environmental issues, it can be explained that
aspects of attitude, such as action and sensitivity
to the environment cannot be directly enhanced
simply by practicing higher-order thinking skills.
The use of student worksheets with the integrati-
on of environmental issues is a critical factor for
balancing cognitive, affective, and psychomotor
aspects.

Thinking skills are full mediators of kno-
wledge about action and sensitivity to the envi-
ronment. This study obtains the cognitive and
affective components that significantly influence
environmental behavior. That is, knowledge does
not directly affect action and sensitivity to the en-
vironment. Real conditions in the field show that
most students know that disposing of trash must
be in the space provided. However, when they see
trash scattered, they do not necessarily take acti-

on because junior high school students have not
been able to think systematically. The study by
Levy et al. (2018) found that most dimensions of
cognitive aspects are significant predictors of en-
vironmental behavior. Cognitive aspects include
system thinking, action-related knowledge, and
cultural knowledge. Affective aspects include en-
vironmental awareness, willingness to act for the
environment, and human position in systems and
centers of control (humanity’s place in the system
and locus of control).

The correlation of knowledge and thin-
king, as well as its relation to student involvement
in solving environmental issues, has been tested
by (Ampuero et al., 2015). He found that critical
thinking and empathy that are applied together
can help to respect the environment, especially
unsafe environments. Furthermore, the knowled-
ge factor is not directly correlated to the attitude
towards the environment. Erhabor & Don’s study
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(2016) shows that there is no direct correlation
between knowledge and attitudes towards the
environment. It is consistent with the results of
the study that students’ knowledge of the envi-
ronment is not positively correlated with attitudes
and actions towards the environment. Therefore,
it can be said that knowledge can influence ac-
tion and sensitivity through the intermediary of
the ability to think. The correlation between kno-
wledge and attitudes towards the environment is
not significant, as is the correlation between kno-
wledge and behavior towards the environment. It
is predicted that there are common factors that
might influence the correlation between knowled-
ge and attitudes with behavior (Liu et al., 2015).
In this case, critical thinking to identify, analyze,
and evaluate issues to bring action and sensitivity
to the environment.

Environment-based learning is effective
in increasing students’ attitudes and knowledge
(Schmitz & Rocha, 2018). This study found a cor-
relation between increased knowledge of student
attitudes with knowledge between male and fe-
male students did not affect attitudes. From the
results of a survey, the effects of personality and
behavioral responsibilities on the environment
show that there is a direct influence between per-
sonality and intention to take action. Besides,
there is a direct influence between intentions to
act on responsible behavior towards the environ-
ment. This study also shows that students need
learning and activities related to the environment,
as stated by Pratiwi et al. (2019). The practice of
environmental education will directly enhance
one’s ability to obtain, change, and apply environ-
mental knowledge that accumulates in the right
attitude towards the environment (Zheng et al.,
2017).

Optimization of increased sensitivity to
the environment can use the school environment
as a source of learning and enhance behavior to-
wards a responsible environment by increasing
the naturalist intelligence and personality of the
students (Wirdianti et al., 2019). Other efforts are
carried out through strengthening the content of
environmental material in the education curricu-
lum in secondary schools. It will be followed by
increasing attitudes and behaviors (Varoglu et al.,
2017). Some activities are carried out to increase
students’ sensitivity to the environment through
the school literacy movement. The prototype de-
velopment of an integrated student worksheet
on local environmental issues is expected to be
able to train activities to identify, analyze, evalu-
ate issues, and plan actions against local environ-
mental issues. The results of the self-evaluation
are used as input for revision. The revised student
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worksheet was validated by a panel of 4 experts
stating that the contents, constructs, and criteria
were appropriate. It shows that the student work-
sheet that has been developed has the feasibility to
be continued in the stage of one to one evaluation
by interviewing five respondents and continued
with a small group trial. One of the activities in
the LE-PBL student worksheet is conducting a
water pollution practicum, which is guided by
practicum videos. Video is equipped with a bar-
code to facilitate students in accessing learning.
Video visualization that has a barcode with the
YouTube Link: https://youtu.be/TLryikOmT61
aims to facilitate access and facilitate teachers
and students in carrying out practical work to see
the effect of mercury on fish life.

The ability to analyze and evaluate issues
in this study is facilitated by providing discourse,
videos of gold mining activities, forest fires, and
urban waste. The activity gives a simple expla-
nation as a primary means to practice thinking
skills. Give a simple explanation through oral pre-
sentations and writing when working on student
worksheets as a means of developing basic litera-
cy. Environmental education materials based on
social science and PBL issues can help improve
students’ environmental literacy (Kinslow et al.,
2019; Febriasari & Supriatna, 2017). Maclean
& Pavlova (2017) stated that PBL is one of the
primary forms or learning approaches that must
be used to improve the effectiveness of environ-
mental education. The findings of Fenny et al.
(2019) showed that PBL could significantly imp-
rove students’ environmental literacy. The results
of the Raath & Golightly’s study (2017) showed
that PBL-based fieldwork can enrich students’
perspectives on environmental issues and can
increase the ecological literacy of community
growth.

Problem-based learning needs to be app-
lied by teachers to improve ecological understan-
ding and science-based issues so that students’
skills in connecting authentic problems can pro-
vide solutions and efforts towards environmental
issues. So, utilizing local environmental issues
with environmental topics is very important both
in science classrooms and the outside environ-
ment (Lewinsohn et al., 2015; Burek & Zeidler,
2015; Heard, 2016). Discussing environmental
issues during learning begins by orienting prob-
lems with official videos and images, collecting,
analyzing data and presenting it in tables and fi-
gures; this not only trains data literacy but also
trains students’ sensitivity to the surrounding en-
vironment. Good sensitivity will lead to actions
to preserve and save the environment.
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The use of LE-PBL student worksheets in
the experimental class provides increased thin-
king skills for environmental issues. The ability
to think critically in the experimental class is
higher than the control class. According to the
study of Pratiwi et al. (2016) learning using the
socio-scientific Issue (SSI) problem as a learning
context has a significant influence on the critical
thinking skills of secondary school students. The
controversy that arises on the issue will encoura-
ge students to discuss and debate to practice cri-
tical thinking skills. When students solve some
environmental issues and take action, they will
help restore the environment and form pro-envi-
ronment habits. LE-PBL integrated learning also
trains students to work together to solve problems
and involve students in problem-based learning to
help increase knowledge and strengthen essential
concepts in ecological knowledge and the ability
to think about the environment.

LE-PBL student worksheets are an effecti-
ve learning resource for increasing environmen-
tal literacy. The results of environmental literacy
on students’ cognitive skills in the experimental
class are better than the control class in identi-
fying, analyzing, evaluating issues and planning
actions. The design of learning resources in the
form of pedagogical-based student worksheets
for the ongoing learning process by providing ca-
ses of high air pollution encourages students to
think in terms of science, health, social, environ-
ment, and economy. Through pedagogical-based
learning activities, sustainability competencies,
and authentic assessment of internal and exter-
nal competence of students can be developed
(Susilowati et al., 2019; Wanchana et al., 2019).
According to Pursitasari et al. (2020), the activi-
ties of observation, investigation, representation,
conclusions, and communication in learning can
improve critical thinking skills.

Furthermore, according to Sumarni &
Kadarwati (2020), students’ creative thinking
skills can be achieved if students can come up
with original ideas in solving problems. Accor-
ding to Pursitasari et al. (2020), implementation
of project-based learning in the form of student
worksheets can improve environmental litera-
cy. Implementation of LE-PBL in the form of
student worksheets can improve environmental
literacy. Furthermore, students who have envi-
ronmental knowledge tend to have a responsible
attitude towards the environment through me-
diators’ thinking skills.

CONCLUSION

The implementation of project-based lear-
ning in the form of student worksheets of science
learning in junior high school is effective in inc-
reasing action and sensitivity to the environment
through mediating variables of thinking skills.
Learning activities in the LE-PBL student work-
sheet train students to identify, analyze, evalua-
te issues, and plan actions on the environment.
The LE-PBL student worksheet has been tested
for its effectiveness and has a significant effect on
improving student learning outcomes between
the experimental class and the control class with
n-gain of 0.2. Further studies are needed to inc-
rease action and sensitivity to environmental issu-
es through the use of various learning resources.
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