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This study aimed to determine the effect of the earthcomm learning model in
increasing environmental awareness in high school students. Increased
environmental awareness is a representation of students' knowledge, attitudes,
behaviors and skills in solving environmental problems. In addition, this study was
conducted to know the differences in student activities between classes using the
earthcomm learning model and conventional learning models. The study used
quasi-experimental design. The data was taken using an instrument of
environmental awareness at the pretest and posttest in the experimental and control
classes involving high school students in Malang City, Indonesia. Data were
analyzed using ANCOVA with SPSS version 23 software for Windows. The
results of the study prove that the earthcomm learning model has a significant
influence on changes of knowledge, attitudes, behaviors and skills in solving
environmental problems in high school students. Students’ activity in the
experimental class was more active than the control class.

Keywords: earthcomm learning model, environmental awareness, geography learning,
high school students, geography class

Citation: Aliman, M. Budijanto, Sumarmi, & Astina, |. K. (2019). Improving Environmental
Awareness of High School Students’ in Malang City through Earthcomm Learning in the Geography
Class. International Journal of Instruction, 12(4), 79-94. https://doi.org/10.29333/iji.2019.1246a


http://www.e-iji.net/
https://doi.org/10.29333/iji.2019.1246a

80 Improving Environmental Awareness of High School Student ...

INTRODUCTION

An important problem that often occurs in developing countries like Indonesia is
environmental problems. These environmental problems are related to factory activities
and motor vehicles that produce air pollution, exploitation of natural resources that do
not pay attention to the principle of sustainable development and the amount of waste
that is difficult to process (Rathee & Thakran, 2017), environmental pollution
accompanied by deforestation and drought (Cruz et al., 2014). Environmental problems
are a difficult part of the government to solve (Soni, Patil, & Argade, 2016). This is due
to the lack of public awareness in protecting the environment (Desa, Abd Kadir, &
Yusooff, 2012) and 20.5% of high school students in the Hoshiapur District have also
low environmental awareness (Kaur, 2017). Various programs from the government are
often hampered by the attitudes and behavior of people who do not support the program.
In fact, the community is unable to resolve the problems that arise when the program has
been fully transferred to the community.

Efforts are needed to foster community attitudes and behavior, especially school
students. Environmental attitudes and behaviors can be developed if driven by feelings
that are already related to the environment (Nazarenko & Kaolesnik, 2018). Good
coaching is guidance given since early beginning, has sustainability and is the key to
success in shaping attitudes and behavior towards the environment (Pandey, 2014; Phan
Hoang & Kato, 2016). When attitudes and behaviors of care for the environment based
on knowledge have been fostered, awareness will be formed in maintaining an
environment sustainably (Mullenbach & Green, 2018).

Fostering environmental awareness for students can be done through formal education
and informal education. Formal education has a system and binding rules such as
schools while informal education is education that is tailored to a certain space and time
by using technology without strong ties (Jurkovi¢, 2019). In formal education, various
types of learning models can be applied so that learning objectives are easily achieved.
Applying a learning model that is in accordance with the conditions of students can
increase students' academic knowledge (Yusnaeni, Corebima, Susilo, & Zubaidah,
2017). The earthcomm learning model is one learning model that is able to engage
students and teachers directly with the real conditions of the environment (Keeler &
Mahootian, 1995). Engaging students in conducting inquiry learning in the field can
shape their environmental awareness (Al-Balushi & Al-Aamri, 2014).

Environmental awareness develops when followed by attitudes and behaviors in
protecting the environment while knowledge is needed to manage the environment. The
attitude of caring for the environment can affect a person's behavior towards the
environment; this is due to the level of knowledge (Meinhold & Malkus, 2005). There
are relations between the three indicators, but environmental awareness also requires
skills in solving environmental problems (Sengupta, Das, & Maji, 2010). Many studies
have examined environmental awareness indicators separately, such as comparisons of
environmental awareness and environmental attitudes (Ajaps & McLellan, 2015; Anu,
2015; Sengupta et al., 2010), knowledge and attitude to care for the environment
(Bradley, Waliczek, & Zajicek, 1999), environmental awareness in managing solid
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waste in Malaysia (Desa et al., 2012; Soni et al., 2016), in mexico (Cruz et al., 2014), in
Ethiopia and USA (Emiru & Waktola, 2018), in Istanbul Province (Ergen, Baykan, &
Turan, 2015), in the Golaghat District (Ghosh, 2014), Hoshiarpur district (Kaur, 2017),
in Ahmedabad District (Pandey, 2014), in Vietnam (Phan Hoang & Kato, 2016),
environmental awareness of renewable energy (Cakirlar Altuntas & Turan, 2018),
attitudes and behaviors of environmental care (Endut, 2017), but there are not many
studies that examine environmental awareness comprehensively. For this reason,
research that is able to examine environmental awareness as a whole in terms of
knowledge assessment indicators, attitudes, behaviors, and skills in solving
environmental problems is needed.

LITERATURE REVIEW

Learning carried out by teachers and students in the classroom should aim to prepare
students to face the 4.0 industrial revolution. The preparation is in the form of thinking
skills, work skills, skills in using work tools and survival skills (Chu, Reynolds, Tavares,
Notari, & Lee, 2017). In addition, learning must also be fun and interactive (Utami,
Sumarmi, Ruja, & Utaya, 2016), provide valuable experiences, help the process of
creative and critical thinking (Puspitasari, Sumarmi, & Amirudin, 2016) and improve
the ability to solve problems (Woa, Utaya, & Susilo, 2018).

A learning that involves students inside and outside the room is earth science learning in
the community (earthcomm). The advantages of earthcomm learning not only emphasize
learning outcomes, but also emphasize the learning process carried out by students. In
addition, earthcomm learning aims to: 1) show the relationship of earth science to
human life, 2) find solutions to problems experienced by the community, 3) create a
broad learning environment for students by involving society, technology and
laboratories, 4) foster student awareness towards local, regional and global issues
(Carpenter & Hoover, 2019; Sumarmi, 2015). In addition, earthcomm learning requires
a lot of time to do earthcomm learning for geography and geography developed by
American national education standards since 2001 (Park, 2001). The stages in
earthcomm learning are: 1) scenario, 2) challenge, 3) assessment criteria, 4) goals, 5)
think about it, 6) investigate, 7) reflecting on the activity and challenge, 8) digging
deeper, 9) check your understanding and applying what you have learned, 10) preparing
for the chapter challenge, 11) further inquiry (Park, Yager, & Smith, 2005).

Students' environmental awareness is not only visible from their knowledge, but also
seen from their attitudes, behaviors and skills in solving environmental problems (Desa
et al., 2012; Sengupta et al., 2010). Students have knowledge in the form of facts,
concepts and relationships to the environment (Fryxell & Lo, 2003). In addition, student
attitudes are a form of evaluative response to objects or circumstances in the form of
agreeing or disagreeing (Berkowitz & Bier, 2004). Meanwhile, behavior towards the
environment for students is viewed from imitation, manipulation, precision, articulation
and naturalization (Krathwohl, 2002). Students' skills in solving environmental problems
are measured using indicators including: identifying goals to be achieved and
environmental problems, identifying various solutions, being able to choose alternative
solutions to problems, and being able to evaluate the effectiveness of those solutions
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(Marzano, 2001). An instrument is made to measure students' environmental awareness
based on the indicators of knowledge, attitudes, behaviors and skills.

Interesting learning for students is learning that involves students contextually. Students
are involved directly in the learning process to carry out experiments, research,
observation, interviews and discussions (Yusnaeni et al., 2017). A caring attitude in
solving environmental problems is not enough to just apply conventional learning
(Nazarenko & Kolesnik, 2018). Learning should provide skills for students to easily
understand and be able to solve environmental problems. These skills are competencies
that can be possessed by students in order to face 21st century competition.

Many learning models are used to increase students' environmental awareness, among
others, learning that integrates character values and critical thinking in geography
learning (Puspitasari et al., 2016), service learning models towards environmental care
attitudes (Kasi, Sumarmi, & Astina, 2018) , the project based learning model of student
attitudes and behavior (Risnani, Sumarmi, & Astina, 2017), utilizes the value of local
wisdom as a learning resource to develop environmental awareness (Sumarmi, 2016),
field trip models that improve environmental attitudes and behavior (Alon & Tal, 2017)
and a problem based learning model for environmental care (Kuvac & Koc, 2018).
Based on the various kinds of learning models application to increase environmental
awareness, none of researchers have applied the earthcomm learning model with an
emphasis on the process that students go through. Therefore, this study examined the
application of the earthcomm learning model in improving knowledge, attitudes,
behaviors and skills to solve environmental problems in high school students. The
results of the study were expected to know in detail the level of environmental
awareness of high school students in terms of knowledge indicators, attitudes, behaviors
and skills in solving environmental problems.

METHOD

The quasi-experimental research was used in the study using the pretest and posttest
design with the non equivalent control group. This study aimed to examine the effect of
applying earthcomm learning and conventional learning in increasing environmental
awareness of high school students. In the initial stage, this study determined the
experimental class and the control class, then pretested at the beginning of the meeting
using an environmental awareness instrument. The second stage was applying
earthcomm learning to the experimental class and applying conventional learning to the
control class for 6 weeks. The third stage was conducting the final evaluation (postest)
with the same test questions. The last stage was analyzing pretest data and post-data
using ANCOVA analysis with SPSS version 23 application for Windows (Wilcox,
2017). Meanwhile, the covariate variable is environmental awareness with sub-
variables: knowledge, attitudes, behaviors, and student skills in solving environmental
problems. The design of environmental awareness instruments on sub-variables of
knowledge was measured through indicators: factual, conspetual and procedural. Sub
attitude variables were measured using indicators: accept, respond, appreciate and
organize characteristics according to values. Sub behavioral variables were measured
using indicators: imitation, manipulation, precision, articulation and naturalization. Sub
variables of environmental problem resolution skills were measured using indicators:
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identifying objectives, identifying problems, determining problems that were in
accordance with the objectives, identifying solutions, choosing the right solutions and
evaluating the effectiveness of selected solutions. From the indicators contained in the
sub-variables, a list of questions is made to measure these indicators.

Sample

The location of the study was conducted in Malang City, East Java Province, Indonesia.
The research subjects were class X (tenth grade) students majoring in social sciences at
Senior High School 5 Malang in the academic year 2017/2018. The study sample was
selected from the subject. Based on the research design using the experimental class and
the control class, two types of classes were chosen from the three classes. The two types
of classes are the experimental class that uses earthcomm learning and the control class
that uses conventional learning. The selection of research classes is based on the
consideration of the average grade of the previous semester exam which is almost the
same. The experimental class chosen was X IIS 1, which consisted of the 30 students
who got the average value of 91 and the control class chosen was X IIS 3 that consisted
of 27 students who got the average value of 89.

Instrument

At the initial meeting, the 57 students were given a pretest using environmental
awareness instruments. The instrument used to perform the pretest was first conducted a
content test and a construct test by geography learning experts. Moreover, the empirical
test was done by testing the instrument to students in other schools as many as 75
students. The empirical test results were analyzed to determine the level of validity and
reliability of the instrument toward valid and consistent instrument test results. All of the
42 valid and consistent items were feasible to use at the pretest and posttest. The
environmental awareness instrument consisted of knowledge indicators totaling 5 essay-
shaped questions with Cronbach's alpha score of 0.694, attitude indicators totaling 22
questions in the form of a closed questionnaire with Cronbach's alpha score 0.749,
behavioral indicators totaling 10 questions in the form of a closed questionnaire with
Cronbach's alpha score of 0.648, and environment problem solving skills indicators
totaling 5 structured essay questions with Cronbach Alpha 0.893. The results of the
pretest were used to determine the knowledge, attitudes, behaviors and skills in solving
environmental problems before earthcomm learning was carried out. The final test
(posttest) was conducted at the sixth week meeting with the same instrument to measure
students' environmental awareness.

Implementation

The application of the earthcomm learning model was carried out in class X IS 1 as an
experimental class while the application of conventional learning models was conducted
on class X IS 3 as a control class. Students were taught to conduct an investigation of
the components that make up the earth system. Students needed creativity to carry out
scientific investigations based on challenges and problems given by the teacher. The
stages in the earthcomm learning model included: The teacher designed the initial
scenario of challenges for students, students explore the challenges given by the teacher
to design solutions for the earth system problems, the teacher provided criteria for the
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assessment process to students, students understood the steps of inquiry to find
solutions, students conducted field investigations by reflecting on the results of
temporary data, students and teachers conducted in-depth studies by correlating
secondary data and literature, students present the results of investigations, students and
teachers review weaknesses and strengths from the results of investigations to be
completed in further investigation, and students conduct further investigations to search
the solution to a different problem.

The stages of the earthcomm learning model emphasized the learning process carried
out by students including the final assessment criteria for learning outcomes. Therefore,
the application of the earthcomm model required the teacher’s ability to control the
activities of students before and after learning (investigation outside or in the
classroom). Research carried out was adjusted to the Indonesian national curriculum on
basic knowledge competencies 3.7 that is analyzing the dynamics of the hydrosphere
and its impact on life and basic skills competencies 4.7, namely presenting the process
of hydrosphere dynamics using maps, charts, images, tables, graphs, videos and or
animations.

Basic competencies 3.7 and 4.7 in class X contain material components of the earth
system in the form of water cycles, phenomena and their impact on humans. In this
material, students were given an explanation of the water phenomenon and the positive
and negative effects of its existence. The teacher invited students to examine the
problems posed by water, one of the problems encountered by students of class X 11S 1
was to find problems with decreasing water quality in the upstream part of the Brantas
watershed in Malang City, East Java Province. To prove the decline in water quality,
students of class X 11S 1 conducted an investigation of water quality in three locations in
the upstream part of the Brantas watershed as seen in the following figure 1.

The investigation was conducted by collecting physical data on water quality and
environmental social data around the location of the investigation. Physical data on
water quality were measurements of water discharge, temperature, color, and mineral
content dissolved in water, while social data were population demographic data,
household waste management and river water utilization by residents. The data obtained
was then collected, described and sought for its correlation by conducting discussions
with the teacher. The final results of the report were then presented in front of the class
so that there was a correlation between the quality of water in each location and the
activities of the population around the location of the investigation.

a. Location 1: 7°.54°48.25”S,  b. Location 2: 7°.59°15. 86”S, c. Location 3: 8°. 00°37.62”S
Picture 1
Location of Water Quality Investigation of the Upstream Brantas River
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Data Analysis

The pretest and posttest results of the six research classes were analyzed using statistical
tests. The data analyzed were the pretest value, posttest value and gain score from the
six research groups. The analysis prerequisites of the data collected were tested by using
the Kolmogorov-Smirnov and the Shapiro-Wilk tests for the normality test while the
Levene’s test for homogeneity test. In addition, the ANCOVA was used in testing the
hypothesis to find out whether there is an effect of implementing the earthcomm
learning model on environmental awareness of students, which consisted of two initial
hypothesizes, accepted or rejected. All of these analyses used SPSS software version
23.0 for Windows.

FINDINGS AND DISCUSSION

Research in the experimental class and control class was conducted to see changes in
environmental awareness using the pretest and posttest. Preliminary data processing was
done to test the normality and homogeneity of data in a significance level of 0.05. Prior
to the data analysis, the normality test using Kolmogorov-Smirnov and Shapiro-Wilk
were performed. The results of the data analysis show that data are normally distributed
(p =>0.05) as in the table 1 while the homogeneity test using Levene test show that the
data are homogenous (p = 0,142 > 0.05) as in the table 2.

Table 1
Normality Test

Research Kolmogorov-Smirnov® Shapiro-Wilk
Class Statistic  df p Statistic  df p
Result Pretest Exp  .083 30 .200’: .969 30 521
Environmental Postest Exp  .091 30 .200* .934 30 .063
Awareness Pretest Con .110 27 .200 .970 27 591
Postest Con  .145 27 .154 .928 27 .062
Table 2

Homogeneity Test

Environmental Awareness
Levene Statistic dfl df2 p
2.220 1 55 142

The results of the normality test and data homogeneity test were proved to be significant
so the data could be tested using ANCOVA test to see the effect of the learning model
on each indicator of environmental awareness. The following are the average results of
the pretest and posttest for each indicator of environmental awareness.
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Table 3
Pretest and Posttest Results of Experiment and Control Classes
Environmental Improvement
Awareness Indicators Group Pretest Postest Score %
Experiment 8,73 19,03 10,3 117,98
Knowledge Control 8,52 17.93 9,41 110,45
. Experiment 70,27 84 13,73 19,54
Attitude Control 68,22 75,78 7,56 11,08
. Experiment 30,07 37,33 7,26 24,14
Behavior Control 29,04 33,59 4,55 15,67
Skills Experiment 11,53 19,23 7,7 66,78
Control 7,74 16,22 8,48 109,56

Table 3 explains that the two research classes experienced an increase in the four
indicators in terms of the average pretest and posttest. There is a significant increase in
the knowledge indicators in the experimental class and the control class while a non-
significant increase occurred in attitude and behavior indicators in the experimental and
control classes. In general, the experimental class has a high environmental awareness
value compared to the control class. However, there is a unique thing that the skill
indicator in the control class experienced a significant increase compared to the
experimental class. The motor skills of control class students that are more enthusiastic
in solving environmental problems than the experimental class are assumed as the
reason of this condition occured. Based on table 3, the level of environmental awareness
of the two research classes is at the level of reflected environmental awareness. The
changes in environmental awareness can be seen in graph 1.

120

100

80
60 -
= Experiment
40 Control
20 I
o

Pretest Postest Pretest Postest Pretest Postest Pretest Postest

Knowledge Attitude Behavior Problem Solving

Figure 1
Changes in Environmental Awareness of High School Students

Increased posttest results in the experimental class were caused by the application of the
earthcomm learning model which stimulated students to find solutions by conducting
investigations in the field. The application of this model can function to increase student
environmental awareness if the teacher is able to understand the steps of learning and
teach students well (Valderrama-Hernandez, Alcéntara, & Limén, 2017). Teacher
participation is needed in implementing environment-based learning (Nazarenko &
Kolesnik, 2018).
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Environmental Knowledge

The first indicator of assessment in this study is environmental knowledge that reveals
students' cognitive abilities regarding environmental management related to watershed
conditions. It can be seen in table 4 for more details.

Table 4

ANCOVA Test Results for Environmental Knowledge

Source df MS F p
Corrected Model 2 9.173 3.998 .024
Intercept 1 913.245 398.026 .000
Pretest 1 919 401 529
Group 1 16.945 7.385 .009
Error 54 2.294

Total 57

Corrected Total 56

R Squared = .129 (Adjusted R Squared = .097)

Based on the table of results of environmental knowledge covariates of Senior High
School 5 Malang students, it can be explained that the value of F = 0.401 with a
significance level of 0.529 (p> 0.05) indicates that there is no significant effect on
students' environmental knowledge. Moreover, the effect of applying the earthcomm
learning model to students' environmental knowledge has significant results because
based on the effect test, the value of F = 7.385 with a significance level of 0.009 (p>
0.05). Therefore, the earthcomm learning model is proven to be able to increase
students' knowledge in managing the environment.

The results of data processing in table 4 also support the opinion that explains that the
application of learning models that are in accordance with the conditions of students can
develop students 'cognitive abilities, including in the category of students' low academic
ability (Yusnaeni et al., 2017). One of the objectives of earthcomm learning developed
by the American national education standard is to improve learning outcomes including
students' cognitive abilities (Park & Park, 2013). In earthcomm learning, students are
involved directly in conducting investigations in the field, so the concept of knowledge
acquired in the classroom is strengthened by the facts in the field. This study also
supports other studies which state that environmental education training can develop
students' knowledge of waste management and the environment (Nazarenko & Kolesnik,
2018; Phan Hoang & Kato, 2016). The same study also states that between knowledge
and caring attitudes of renewable energy sources has a strong correlation on 600 high
school students in Turkey (Cakirlar Altuntas & Turan, 2018). Furthermore, the survey
conducted on 430 respondents in Malaysia stated that the public knew various
environmental problems but participation in managing the environment was relatively
low (Kamaruddin, Ahmad, & Alwee, 2016).

Environmental Attitudes

The second assessment of environmental awareness is an indicator of environmental
attitudes. The attitudes in question were a student's perception that involves his feelings
and emotions towards the condition of the watershed. It can be seen in table 5 for more
details.
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Table 5

ANCOVA Test Results for Environmental Attitudes

Source df MS F p
Corrected Model 2 547.657 36.598 .000
Intercept 1 1490.936 99.635 .000
Pretest 1 134.612 8.996 .004
Group 1 812.545 54.300 .000
Error 54 14.964

Total 57

Corrected Total 56

R Squared = .575 (Adjusted R Squared = .560)

Based on table 5 of the environmental attitude covariate results of Senior High School 5
Malang students, it can be explained that the value of F = 8.996 with a significance level
of 0.004 (p> 0.05) indicates that there is a significant effect on students' environmental
attitudes. Moreover, the effect of applying the earthcomm learning model to students'
environmental attitudes has significant results because the value of F = 54,300 with a
significance level of 0,000 (p> 0,05) based on the effect test. The earthcomm learning
model can also increase students' learning motivation (Hidayat, Sarwono, & Yusup,
2017). Good student motivation in learning can also be proven by their attitudes and
behavior. Earthcomm learning that involves students in the field is able to familiarize
students to pay attention to environmental issues around them, so that it can foster
students’ care for the environment.

The results of this study contradict the research that stated environmental behavior was
not optimal while knowledge and caring attitudes about climate change and support for
global efforts to protect the earth were optimal (Emiru & Waktola, 2018). This adds to
the variety of discourses that between good knowledge and caring attitudes are not
necessarily followed by good environmental behavior (Ergen et al., 2015; Vicente-
Molina et al., 2013). Knowledge should be the initial foundation in forming caring
attitudes and behaviors towards the environment (Meinhold & Malkus, 2005).

Environmental Behavior

The third assessment of environmental awareness indicators is student behavior in
following up on responses and influences on watershed environmental conditions. It can
be seen in table 6 for more details.

Table 6
ANCOVA Test Results for Environmental Behavior
Source df MS F p
Corrected Model 2 112.098 27.287 .000
Intercept 1 393.830 95.866 .000
Pretest 1 25.346 6.170 .016
Group 1 167.415 40.752 .000
Error 54 4,108
Total 57
Corrected Total 56

R Squared = .503 (Adjusted R Squared = .484)
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Based on the table of the environmental behavior covariate results of Senior High
School 5 Malang students, it can be explained that the value of F = 6.170 with a
significance level of 0.016 (p> 0.05) indicates that there are significant changes in
students' environmental behavior. Moreover, the effect of applying the earthcomm
learning model to students' environmental behavior has significant results because the
value of F = 40.752 with a significance level of 0.000 (p> 0.05) based on the effect test.

This result is different from research that stated that awareness (behavior) does not have
a significant relationship to environmental attitudes on students in Golaghat Village
(Ghosh, 2014). Spanish students (Vicente-Molina et al., 2013). The conflicting
relationship between attitudes and behavior was caused by weak reliability and
instrument validity and the influence of other factors such as motivation and
measurement that are different from attitude and behavior measurements (Mainieri,
Barnett, Valdero, Unipan, & Oskamp, 1997). The biggest influence of the growth of
environmental behavior is motivation. If motivation in doing action is high, the behavior
occured is also in accordance with the goal (Kollmuss & Agyeman, 2002). The different
thing was also found in 600 high school students in the Pathanamthitta District, Kerala
that behaviors and caring attitudes have a strong relationship (Anu, 2015). Furthermore,
this study explains that the application of the earthcomm learning model plays a role in
improving attitudes and caring behavior towards the environment.

Skills in Solving Environmental Problems

Students ‘abilities that are assessed on this indicator are students' skills in solving
problems caused by environmental changes, especially around the river flow. The results
of processing data can be seen in table 7.

Table 7

ANCOVA Test Results for Environmental Problems Solving Skills

Source df MS F p
Corrected Model 2 74.360 21.804 .000
Intercept 1 785.742 230.401 .000
Pretest 1 19.876 5.828 .019
Group 1 37.849 11.098 .002
Error 54 3.410

Total 57

Corrected Total 56

R Squared = .447 (Adjusted R Squared = .426)

Based on the table of the covariate skills in solving environmental problems results of
Senior High School 5 Malang students, it can be explained that the value of F = 5.828
with a significance level of 0.019 (p> 0.05) indicates that there are significant changes
in students' environmental problem-solving skills. Moreover, the effect of applying the
earthcomm learning model to students' skills in solving environmental problems has
significant results because the value of F = 11.098 with a significance level of 0.002 (p>
0.05) based on the effect test. The increasing of students' skills in solving environmental
problems was caused by earthcomm learning activities that involve students in Digging
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deeper and students were required to complete the challenges given at the beginning of
learning.

Students' skills in solving environmental problems, especially the environment around
schools, homes and around the river flow can be contributed by the application of the
earthcomm learning model. In addition to the application of the earthcomm learning
model, environmental education training can attract 96% of students' interest in reducing
waste by recycling plastic waste into useful items (Phan Hoang & Kato, 2016).
However, different research findings were found in the application of the environmental
education curriculum at Madara Kamaraj University in Tamil Nadu, which explained
that there was no strong relationship between environmental behavior and skills in
solving environmental problems (Sivamoorthy, Nalini, & Kumar, 2013). For this reason,
more concrete efforts are needed to increase overall environmental awareness. One of
them is by implementing earthcomm learning that is able to increase knowledge,
attitudes, behaviors and skills on an ongoing basis.

CONCLUSION

Based on the discussion of the results of the study, it can be concluded that the average
value of research classes that apply the earthcomm learning model has higher
knowledge, attitudes, behaviors and skills in solving environmental problems compared
to research classes that apply conventional learning models. The earthcomm learning
model is able to internalize knowledge and skills to solve environmental problems better
than internalizing environmental caring attitudes and behaviors in high school students.

IMPLICATIONS AND RECOMMENDATIONS

The results of this study have theoretical implications for agreeing that knowledge is the
basis of the formation of attitudes and attitudes that can affect human behavior.
Moreover, human ability to solve problems is a holistic representation of humans who
have good environmental awareness. Practically, this research proves that the
application of the earthcomm learning model is effective in increasing students'
environmental awareness.

Geography teachers are recommended to use the earthcomm learning model as an effort
to internalize knowledge, attitudes, behaviors and skills in solving environmental
problems for high school students. In addition, this research can be developed to reveal
the effectiveness of the earthcomm learning model compared to other similar learning
models and reveal the effectiveness of the earthcomm learning model in improving
students' spatial thinking skills and other abilities needed in facing the challenges of the
industrial revolution 4.0.
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