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 This study investigates the effectiveness of Ecological Aware-
ness-based Problem-Based Learning (PBL) in enhancing stu-
dents' problem-solving skills in secondary geography education. 
The research was motivated by the limited integration of sus-
tainability-oriented learning and ecological awareness within 
conventional geography classrooms, which remain predomi-
nantly teacher-centered. A Classroom Action Research (CAR) 
design consisting of three iterative cycles was implemented in-
volving 35 eleventh-grade students at SMA Negeri 1 Kuala Ku-
run during the 2024/2025 academic year. Data were collected 
through classroom observations, problem-solving tests, ques-
tionnaires, reflective journals, and field notes. Quantitative data 
were analyzed using descriptive statistics, normalized gain (N-
gain), and effect size, while qualitative data were examined us-
ing thematic analysis. The findings demonstrate a consistent im-
provement in students' problem-solving abilities and learning 
outcomes across the three cycles. Learning mastery increased 
from 68.6% in Cycle I to 91.4% in Cycle III, while the average 
written test score improved from 63.85 to 86.85. The N-gain score 
of 0.64 indicates a high level of improvement, and the effect size 
of 1.12 reflects a strong instructional impact. Furthermore, the 
integration of ecological awareness into each stage of PBL fos-
tered students' critical thinking, sustainability-oriented reason-
ing, and engagement with real-world environmental issues. 
These findings suggest that Ecological Awareness-based PBL 
provides an effective pedagogical framework for promoting 
meaningful, contextual, and sustainability-oriented geography 
learning. 
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INTRODUCTION
Geography has its own advantages in 

developing a more holistic understanding of 
global environmental challenges because it 
encompasses all sciences, including the so-
cial, environmental, and humanities sciences  
(Meadows, 2020). With these many disci-
plines, geography education is a very im-
portant element in equipping students with 
the competence, anaysis, and expertise to 
understand and respond to various socio-
ecological challenges in the 21st century 
(Pascu, 2026). In line with these challenges, 
Education for Sustainable Development 
(ESD) emerged as a global framework that 
emphasizes the integration of cognitive, af-

fective, and behavioral dimensions to form 
learners who are able to make responsible 
decisions on environmental sustainability, 
economic sustainability, and social justice 
(Suwono et al., 2026; Nguyen et al., 2026). 

The implementation of ESD in geogra-
phy education requires a contextual, partici-
patory and real-world problem-based ap-
proach to learning (Redman & Wiek, 2021; 
Supple et al., 2026). However, the practice of 
geography learning is still dominated by a 
teacher-centered approach that focuses on 
material transfer compared to inquiry, criti-
cal reflection, and contextual problem analy-
sis (Bendl et al., 2023; Kriewaldt et al., 2024). 
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This condition limits students' involvement 
in understanding real environmental prob-
lems and reduces opportunities for the de-
velopment of higher-order thinking skills. 

One approach considered relevant to 
addressing these challenges is Problem-
Based Learning (PBL). PBL is a constructivist 
learning model that encourages analytical 
reasoning, collaborative inquiry, and contex-
tual problem-solving through direct engage-
ment with real problems (Marini et al., 2026 
Funa, 2026). In geography education, PBL al-
lows students to analyze spatial patterns, 
understand cause-and-effect relationships, 
and formulate solutions to environmental 
problems. Various studies have shown that 
PBL is able to improve academic achieve-
ment and critical thinking skills; however, 
most studies still focus on cognitive aspects 
without systematically integrating sustaina-
bility constructs in learning design (Lovren 
& Jablanovic, 2023 Gonzalez, 2023). 

One of the main limitations of PBL re-
search in geography education is the lack of 
attention to ecological awareness. Ecological 
awareness encompasses not only factual 
knowledge of the environment but also af-
fective sensitivity, pro-environmental be-
havior, and the ability to understand the eco-
logical consequences of human actions 
within interconnected systems. However, in 
learning practice, ecological awareness is of-
ten measured only as an attitude variable, ra-
ther than as an integral part of the learning 
process. Research in China and Ukraine 
shows that environmental awareness has an 
effect on pro-environmental behavior, but 
the integration of ecological competencies in 
formal learning models is still not optimally 
developed (Ma et al., 2023; Hnatyuk et al., 
2024). 

Based on these gaps, this study pro-
poses a Problem-Based Learning model 
grounded in ecological awareness, in which 
ecological awareness is explicitly integrated 
at each stage of learning. In this model, eco-
logical awareness is not positioned as the 
end result but rather as a primary orientation 
integrated into the stages of problem orien-
tation, investigation, solution development, 
and evaluative reflection.  The novelty of this 
research lies in three main aspects. First, eco-

logical awareness is conceptualized as a 
multidimensional construct (cognitive, af-
fective, and behavioral) that is integrated 
into the PBL cycle. Second, this study empir-
ically links the sustainability-based learning 
approach to improvements in measurable 
problem-solving skills, as measured by nor-
malized gain and effect size analyses. learn-
ing practices in the classroom, within the 
broad framework of ESD, resulting in a con-
textual and theoretical model of geography 
learning.  

Thus, this study aims to: (1) examine 
the effectiveness of ecological awareness-
based Problem-Based Learning in improv-
ing students' problem-solving skills; (2) ana-
lyze the process of ecological awareness de-
velopment during the PBL cycle; and (3) 
evaluate the contribution of this learning 
model to sustainability-based geography ed-
ucation that is aligned with SDG target 4.7. 
To support this conceptual framework, this 
study also developed a research framework 
that describes the integration of ecological 
awareness at each stage of PBL, as shown in 
Figure 1. This framework shows the interac-
tion between learning interventions, student 
engagement, ecological awareness develop-
ment, and learning outcomes in the iterative 
classroom action research cycle.  

 
RESEARCH METHODS 
Research Design 

This study employed Classroom Ac-
tion Research (CAR) using the cyclical 
model of Kemmis et al. (2014), comprising 
planning, action, observation, and reflection. 
The design was selected because it enables 
systematic improvement of classroom 
learning practices through repeated cycles of 
intervention and evaluation. In this study, 
CAR was conducted using an awareness-
based Problem-Based Learning (PBL) 
model. Each cycle was implemented by 
integrating ecological awareness into the 
main stages of PBL, namely problem 
orientation, inquiry and investigation, data 
analysis, solution development, and reflec-
tive evaluation. The reflection stage in each 
cycle was used to identify learning con-
straints, evaluate students’ progress, and 
formulate improvement strategies for the 
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subsequent cycle. Thus, the intervention was 
not treated as a single instructional activity 
but as an iterative learning process aimed at 

strengthening students’ ability to under-
stand environmental problems and formu-
late sustainability-oriented solutions.

 

 
 

Figure 1. Research Framework of Ecological Awareness-Based Problem-Based Learning 
Model 

 
Research Subjects and Settings 

The research was conducted at SMA 
Negeri 1 Kuala Kurun, Central Kalimantan, 
during the second semester of the 2024/2025 
academic year. The participants consisted of 
35 Grade XI students enrolled in geography, 
comprising 18 males and 17 females. The 
class was selected purposively based on pre-
liminary observations indicating that stu-

dents’ problem-solving performance and 
ecological awareness in geography learning 
still needed improvement. The study fo-
cused on implementing ecological aware-
ness-based PBL in geography learning. The 
learning activities were designed to 
strengthen students’ ability to identify envi-
ronmental problems, analyze causal factors, 
evaluate alternative solutions, and formulate 
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relevant solutions grounded in sustainabil-
ity principles. 

 
Ecological Awareness-Based PBL Interven-
tion Procedures 

The intervention was designed by em-
bedding the cognitive, affective, and behav-
ioral dimensions of ecological awareness 

into each stage of PBL. The learning prob-
lems were drawn from contextual environ-
mental issues relevant to students’ sur-
roundings, so that students could connect 
geographical concepts with real socio-eco-
logical conditions. The intervention proce-
dures are presented in Table 1. 

 
Table 1. Ecological Awareness-Based PBL Implementation Procedures

PBL Stages Ecological Awareness 
Dimension Student Activities 

Problem Orientation Cognitive-Affective Identifying and formulating contextual 
environmental problems 

Inquiry and Investiga-
tion Cognitive Collecting, processing, and interpreting 

environmental information or data 

Data Analysis Cognitive 
Analysing the causes, impacts, and spa-
tial relationships of environmental prob-

lems 

Solution Development Cognitive–Behavioral Developing alternative solutions based 
on sustainability principles 

Reflection and Evalua-
tion Affective–Behavioral 

Reflecting on ecological consequences 
and considering responsible environmen-

tal actions 
(Source: Modified from Merritt, J. D., & Kline, K, 2020) 
 

In the planning stage, the researcher 
prepared lesson plans, learning materials, 
student worksheets, observation sheets, 
problem-solving tests, questionnaires, and 
field note formats. In the action stage, stu-
dents worked collaboratively to examine en-
vironmental problems through the PBL 
stages. In the observation stage, the re-
searcher and collaborator documented stu-
dents’ participation, discussion processes, 
problem-solving performance, and re-
sponses to the learning activities. In the re-
flection stage, the results of observations, 
tests, questionnaires, and field notes were 
analysed to identify necessary improve-
ments for the next cycle. 
 
Data Collection and Research Instruments 

Data were collected through observa-
tion, problem-solving tests, questionnaires, 
field notes, and documentation. The use of 
multiple data sources was intended to obtain 
a more comprehensive understanding of 
students’ learning processes and outcomes 
during the implementation of ecological 
awareness-based PBL. 

Observation was conducted during 
the learning process to examine students’ 
problem-solving performance and participa-
tion in PBL activities. The observation sheet 
used a four-point rating scale, ranging from 
very low to very high performance. The ob-
served indicators included problem identifi-
cation, problem formulation, issue analysis, 
conclusion drawing, solution evaluation, 
and solution formulation. 

Problem-solving tests were adminis-
tered at the end of each cycle. The tests were 
designed in essay form to measure students’ 
ability to analyze environmental problems, 
evaluate possible solutions, and formulate 
sustainability-oriented recommendations. 
The test items were aligned with the indica-
tors of problem-solving skills used in the ob-
servation instrument. 

Questionnaires were used to examine 
students’ responses to the implementation of 
ecological awareness-based PBL. The ques-
tionnaire covered students’ perceptions of 
the learning process, learning resources, col-
laborative activities, assessment practices, 
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and the contribution of learning to environ-
mental decision-making. 

Field notes were used to record im-
portant events during the learning process, 
including student interaction, group discus-
sion dynamics, learning obstacles, and 
changes in student engagement. Documen-

tation was used to support the research data 
through photographs of learning activities, 
teaching modules, students’ worksheets, 
and classroom records. The indicators of 
students’ problem-solving skills are 
presented in Table 2. 

 
Table 2. Indicators of students problem-solving ability

No Indicator Description 
1 Identify the problem Identifying relevant environmental phenomena and 

issues 
2 Summarizing the problem Formulating problem statements or questions sys-

tematically 
3 Analyze issues Analysing the causes, impacts, and relationships 

among factors 
4 Drawing conclusions Drawing conclusions based on information, evi-

dence, or data 
5 Solution evaluation Evaluating alternative solutions critically and con-

textually 
6 Formulating a solution Formulating relevant, feasible, and sustainability-

oriented solutions 
(Source: Modified from Merritt, J. D., & Kline, K., 2020) 
 
Trustworthiness and Instrument Validity 

The validity of the CAR process was 
established by referring to the criteria pro-
posed by Gall et al. (2003), namely demo-
cratic validity, dialogic validity, catalytic va-
lidity, process validity, and outcome valid-
ity. Democratic validity was addressed by 
involving students actively in the learning 
process and by considering their responses 
to the intervention. Dialogic validity was 
strengthened through discussion with col-
laborators during observation and reflec-
tion. Catalytic validity was reflected in the 
continuous improvement of learning prac-
tices across cycles. Process validity was 
maintained by implementing the research 
procedures systematically and consistently. 
Outcome validity was examined through the 
improvements in students’ problem-solving 
skills and learning participation across each 
cycle. To strengthen the instrument's valid-
ity, the observation sheet, test items, and 
questionnaire were reviewed to ensure 
alignment with the research objectives, PBL 
stages, ecological awareness dimensions, 
and problem-solving indicators. Data credi-
bility was also supported through triangula-
tion of techniques, namely by comparing the 

results of observations, tests, questionnaires, 
field notes, and documentation. 

 
 
 
 
Data Analysis 

The data were analysed using qualita-
tive and quantitative approaches. Qualita-
tive data obtained from observation notes, 
field notes, and documentation were ana-
lysed using the interactive model of Miles et 
al. (2014), which consists of data condensa-
tion, data display, and conclusion drawing. 
The analysis was conducted continuously 
throughout the research cycles to identify 
changes in students’ participation, ecologi-
cal awareness, group interaction, and prob-
lem-solving processes. Quantitative data ob-
tained from problem-solving tests, observa-
tion scores, and questionnaires were ana-
lysed using descriptive statistics. The analy-
sis included the mean score, the percentage 
of learning mastery, the percentage of stu-
dent participation, and a comparison of stu-
dents’ progress across cycles. Students were 
considered to have achieved mastery if they 
scored at least 75. The improvement in stu-
dents’ problem-solving skills was assessed 
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by comparing results from the preliminary 
condition and each cycle. 

 
Research Success Indicators 

The research was considered success-
ful if the implementation of ecological 

awareness-based PBL resulted in measura-
ble improvement in students’ problem-solv-
ing skills, cognitive learning outcomes, and 
learning participation. The success indica-
tors are presented in Table 3. 

 
Table 3. Research Success Indicators 

Measured Aspects Success Targets Instruments 

Problem-solving capabilities 
At least 75% of students 

achieved the good category in 
problem-solving performance 

Observation sheet and 
problem-solving rubric 

Cognitive learning outcomes At least 75% of students ob-
tained a score of ≥75 Essay test 

Learning participation 
At least 75% of students were 

actively involved in discussion 
and learning activities 

Observations sheet and 
field notes 

Ecological awareness 

Students showed improve-
ment in cognitive, affective, 

and behavioural responses to-
ward environmental problems 

Questionnaire, observa-
tion, and field notes 

(Source:  Djamarah, 2006) 
 
RESULT AND DISCUSSION 
Improving Problem-Solving Skills through 
Ecological Awareness-Based PBL 

The results showed that implementing 
Problem-Based Learning (PBL) grounded in 
ecological awareness was associated with a 
gradual increase in students' problem-solv-
ing skills from cycle I to cycle III. In the first 
cycle, problem-solving skills remained in the 
medium category, with an average score of 
66.4 and a completeness rate of 68.6%. This 
condition suggests that most students still 
have difficulty in identifying important in-
formation, analyzing data, and drawing con-
clusions based on the available evidence. 

However, after learning improve-
ments were made through the use of more 
contextual environmental case studies, 
structured group discussions, and more in-
tensive mentoring, problem-solving skills 
increased to 73.5 in cycle II and reached 77 in 
cycle III. Although the percentage of com-
pleteness of problem-solving ability has 
reached 91.4% in cycle II and remains rela-
tively stable in cycle III, improvements are 
still evident in the average score and the 
quality of students' responses when solving 
environmental problems. Therefore, the im-
provement is reflected not only in the com-

pleteness of learning but also in the depth of 
the thinking process and the quality of the 
argumentation shown by students during 
learning. This improvement shows that eco-
logical awareness-based PBL is able to create 
improved critical thinking skills and envi-
ronmental decision-making (Yusuf, 2022). 

In this learning approach, students not 
only receive information passively but are 
also directly involved in identifying environ-
mental problems, gathering information, an-
alyzing causes, and formulating relevant so-
lutions. This process aligns with the theory 
of constructivism, which places students at 
the center of learning and views knowledge 
as the result of constructing learning experi-
ences. These findings are in line with re-
search by Kardoyo et al. (2020), which states 
that PBL is effective in improving critical 
thinking and problem-solving skills because 
it provides opportunities for students to 
learn through real-life experiences and social 
collaboration. 

Observation data and field notes also 
show changes in student learning behavior 
during the study. In the first cycle, most stu-
dents still rely on the teacher's guidance to 
identify problems and determine the steps to 
solve them. However, in cycle III, students 
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were able to ask investigative questions, con-
nect data to geographical concepts, and jus-
tify their chosen solution. These qualitative 
findings reinforce the quantitative results, 
showing that improvements in problem-
solving skills occur not only in outcomes but 
also in students' thinking processes during 
learning. 

The gradual improvement that occurs 
in each cycle indicates that mastering prob-
lem-solving skills requires a continuous 
learning process. In the first cycle, students 
are still adapting to problem-based learning 
because they were previously more accus-
tomed to teacher-centered learning.  As the 
frequency of involvement in PBL activities 
increases in cycles II and III, students begin 
to demonstrate a better ability to identify 
cause-and-effect relationships, evaluate al-
ternative solutions, and make more rational 
decisions. This shows that students are still 
in the early stages of knowledge develop-

ment, so they need repeated mentoring to 
develop analytical thinking skills (Guo et al., 
2024). 

 
The Development of Each Indicator of 
Problem-Solving Ability 

Analysis of each indicator shows that 
the development of problem-solving skills 
does not occur evenly in all aspects. In cycle 
I (Figure 2), the highest achievement was 
found in the indicators of formulating prob-
lems, determining alternative solutions, and 
choosing appropriate solutions. This shows 
that students are generally able to recognize 
environmental problems and develop solu-
tions based on their experience or prior 
knowledge. In contrast, the indicators re-
ceived for data collection and conclusion 
drawing obtained the lowest scores, indicat-
ing that students still had difficulty pro-
cessing information and engaging in evi-
dence-based reasoning. 

 

 
Figure 2. Score each indicator of Cycle I problem-solving ability 

(Source: Research Result, 2025) 
 

Furthermore, learning improvements 
in cycles II and III showed significant im-
provements, especially in data analysis indi-
cators, evaluation of alternative solutions, 
and drawing conclusions. This increase oc-
curred because students gained repeated 
learning experiences through conducting in-
vestigations, participating in group discus-
sions, and reflecting on the results of the 
analysis. The experience helps students 

build a more systematic mindset in solving 
problems. These findings are in line with 
those of (Matsuda et al., 2024), who stated 
that experiences through increased team col-
laboration and active involvement in prob-
lem-solving can provide significant im-
provements in students' communication 
skills, developmental mindsets, and meta-
cognitive abilities. 
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However, data collection indicators 
remain among the areas with relatively 
lower achievement than other indicators. 
These findings suggest that investigative 
skills require more time and practice than 
the ability to identify problems or propose 
solutions. This is confirmed by the findings 
of (Pozuelo-muñoz et al., 2025), which state 
that in the early stages of PBL, students gen-
erally still experience obstacles in data anal-
ysis, information interpretation, and reason-
ing skills because they are not used to in-
quiry-based learning. 

The development of problem-solving 
skills needs to be carried out on an ongoing 
basis through structured and contextual in-
vestigative activities. Studies from China 
show that learning that includes three di-
mensions consisting of the student's founda-
tion, subject resources, and social environ-
ment, which together support the develop-
ment of learning, can develop students' 
problem-solving skills (Zhang et al., 2025) 

 
The Effect of Ecological Awareness-Based 
PBL on Learning Outcomes 

In addition to improving problem-
solving skills, implementing ecological 
awareness-based PBL positively impacts 
student learning outcomes. The results 
showed that the average score of the written 
test increased from 63.85 in cycle I to 73.5 in 
cycle II and reached 86.85 in cycle III. The in-
crease was followed by a rise in learning 
completeness, which ultimately reached 
91.45% in cycle III. 

Improved learning outcomes show 
that problem-based learning gives students 
the opportunity to understand concepts 
more deeply than memorization-oriented 
learning. Through problem-identification 
activities, case analysis, information gather-
ing, and group discussions, students gain a 
more meaningful learning experience, ena-
bling them to understand the concepts more 
comprehensively. This is supported by the 
theme (Uliyandari et al., 2021), which ex-
plains that the PBL model can improve stu-
dents' conceptual understanding and critical 
thinking skills. 

In geography, understanding of envi-
ronmental issues becomes stronger as stu-

dents connect theoretical concepts to the 
phenomena around them. These findings are 
in line with (Marini et al., 2026), which em-
phasizes that sustainability-based learning 
using PBL has a positive effect on student 
engagement, critical thinking skills, and ed-
ucational sustainability in students. Thus, 
ecological awareness-based PBL can be an 
effective alternative learning strategy for im-
proving the quality of geography learning 
across various levels of education. 

 
The Role of Ecological Awareness in Build-
ing Environmental Literacy 

Ecological awareness is an important 
component that strengthens the effective-
ness of PBL implementation in this study. 
The results of the students' reflections indi-
cate that they are beginning to realize that 
environmental problems are caused not only 
by natural factors but also by human behav-
ior and resource-use patterns. Some students 
stated that environmental case analysis ac-
tivities help them understand the ecological 
consequences of human activities they had 
previously rarely considered in their daily 
lives. 

Learning oriented towards real envi-
ronmental issues helps students develop en-
vironmental literacy, including knowledge, 
skills, and attitudes towards environmental 
conservation. Through the process of inves-
tigation and problem-solving, students learn 
to identify the causes of environmental dam-
age, how to analyze their impacts, and for-
mulate solutions that take sustainability 
principles into account. These activities con-
tribute to awareness that every human deci-
sion has consequences for environmental 
conditions. 

These findings are in line with recent 
research showing that contextual problem-
based learning is effective in improving stu-
dents' critical thinking, problem-solving, 
and environmental awareness skills (Llach & 
Bastida, 2026 Bewersdorff et al., 2025). Thus, 
learning geography not only serves as a 
means of mastering concepts but also as a 
medium for building citizens who care about 
the environment and can contribute to solv-
ing environmental problems in the future. 
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Increased Student Engagement in Learning  
The results of the study show that im-

provements in problem-solving skills and 
learning outcomes go hand in hand with in-
creased student involvement in learning. In 
cycle I, student involvement was still limited 
to answering the teacher's questions and fol-
lowing group instructions. However, in cy-
cles II and III, students began to actively ex-
press their opinions, ask critical questions, 
present data-based arguments, and engage 
in group decision-making. Field records 
show that group discussions become more 
dynamic with each cycle. Students no longer 
just exchange information, but begin to ne-
gotiate ideas, defend arguments, and evalu-
ate various alternative solutions proposed 
by other group members.  

This increase in engagement shows 
that ecologically awareness-based PBL can 
create a more participatory and student-cen-
tered learning environment. Aytaç & Kula, 
(2020)  State critical thinking skills, problem-
solving skills, and learning outcomes 
through collaborative and student-centered 
learning. This is emphasized by Pimdee et 
al., (2024) the fact that the PBL model is ef-
fective in improving critical thinking skills, 
problem-solving and learning outcomes 
through contextual and student-centered 

learning. Contextual environmental prob-
lems make students feel that the material 
they learn is relevant to their lives, thereby 
increasing motivation to engage in the learn-
ing process. 

These findings are in line with the the-
ory of social constructivism that emphasizes 
the importance of social interaction in the 
process of knowledge formation. This is sup-
ported by findings (Duan et al., 2021) that af-
firm that social interactive environments can 
support knowledge construction and en-
hance learning. On the other hand, student 
involvement is one of the main factors ex-
plaining the improvement in problem-solv-
ing skills and learning outcomes observed in 
this study. 
 
Learning Satisfaction as an Indicator of 
Successful PBL Implementation 

This study shows that the implementa-
tion of PBL based on ecological awareness 
received a positive response from students. 
The results of the questionnaire showed that 
most students were in the category of satis-
fied and very satisfied with the learning pro-
cess carried out. Even in cycle III (Figure 3), 
the proportion of students who stated that 
they were satisfied and very satisfied 
reached more than 80%. 

 
Figure 3. Distribution of Student Satisfaction Questionnaire 

(Source: Research Result, 2025) 
 

A high level of satisfaction indicates 
that students benefit from learning that pro-
vides opportunities to actively participate in 

solving real problems. The use of environ-
mental case studies, group discussions, field 
investigations, and reflections makes the 



 Jurnal Geografi - Vol 18, No 2 (2026) – (289-302) 
https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/68937 

 

 Enhancing Students’ Problem-Solving Skills | 298  

learning process more interesting and less 
monotonous. A study Kumas, (2022)  states 
that learning should be encouraged in an en-
vironment that develops context-based ac-
tivities related to experiments, analogies, 
and theoretical applications, as well as de-
veloping quality practices where students 
will be more active. 

In addition, students gain a more 
meaningful learning experience because 
they can relate learning materials to the en-
vironmental conditions around them. These 
findings support research (King & 
Henderson, 2018) indicating that local con-
text-based environmental learning is more 
effective when supported by visual media, 
collaborative activities, and case studies. The 
high level of learning satisfaction also indi-
cates that ecological awareness-based PBL 
has the potential to increase students' intrin-
sic motivation to learn geography and envi-
ronmental issues. It should be noted that 
learning satisfaction in this study reflects 
students' perceptions of the learning process 
and is not used as a direct indicator of aca-
demic success. Therefore, learning satisfac-
tion data is interpreted as supporting find-
ings regarding student engagement and ac-
ceptance of the applied learning model. 

 
Practical Implications for 21st Century Ge-
ography Learning 

The results of the study provide im-
portant implications for the development of 
geography learning in the 21st century. 
These findings suggest that geography 
learning needs to shift from an information 
transfer-oriented approach to one that em-
phasizes investigation, problem-solving, col-
laboration, and evidence-based decision-
making. Ecological awareness-based PBL 
has been proven to be able to support the de-
velopment of 21st-century skills that include 
critical thinking, communication, collabora-
tion, and creativity. 

The use of local environmental issues 
as a learning context can help students un-
derstand the relationship between geo-
graphical concepts and real problems faced 
by society. This approach also supports the 
implementation of Education for Sustainable 
Development (ESD) by encouraging stu-

dents to consider sustainability in every de-
cision-making process. Thus, geography 
learning is oriented not only to academic 
achievement but also to the development of 
citizen competencies that are responsible for 
the environment. 

In practice, geography teachers can in-
tegrate environmental case studies, field in-
vestigation activities, collaborative discus-
sions, and critical reflection into the learning 
process. In addition, educational institutions 
need to provide support through contextual 
learning resources, teacher training, and 
strengthened integration of sustainability is-
sues into the curriculum. These efforts are 
important to ensure that social studies learn-
ing produces individuals with environmen-
tal literacy and high-level thinking skills. 

 
CONCLUSION 

This classroom action research shows 
that the application of ecological awareness-
based Problem-Based Learning (PBL) is as-
sociated with gradual improvements in 
problem-solving skills, learning outcomes, 
student involvement, and environmental lit-
eracy in geography learning. The improve-
ment was evident in the average problem-
solving score, which rose from 66.40 in cycle 
I to 77.00 in cycle III, as well as in the written 
test score, which increased from 63.85 to 
86.85. In addition, observational data, stu-
dent reflections, and field notes show that 
students are increasingly active in identify-
ing environmental problems, analyzing 
causes, evaluating alternative solutions, and 
making decisions that consider sustainabil-
ity. 

The research findings indicate that the 
use of contextual environmental issues, col-
laborative investigation, group discussions, 
and critical reflection can support more 
meaningful and 21st-century skills-develop-
ment-oriented geography learning. The inte-
gration of ecological awareness into the 
learning process also helps strengthen envi-
ronmental literacy and students' ability to 
connect geographical concepts to real prob-
lems in the surrounding environment. How-
ever, the results of the study need to be in-
terpreted with caution because it uses a 
Classroom Action Research design involv-
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ing only one class without a comparison 
group. Therefore, the findings are more ap-
propriately understood as evidence of im-
provement within the context of the class be-
ing studied than as evidence of effectiveness 
that can be generalized broadly. Further re-
search is suggested using quasi-experi-
mental designs or mixed methods with a 
larger sample size, including control groups, 
and measuring the development of ecologi-
cal awareness and problem-solving skills 
with more comprehensive instruments to 
obtain stronger empirical evidence.  
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