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ABSTRACT

Geography is one of the most strategic subjects for fostering knowledge, values, and environmental behavior in senior
high schools. One learning model that can be applied in geography instruction is the outdoor study or fieldwork approach,
which can be further combined with problem-based learning (PBL). Problem-based learning is more effective when built on
contextual issues, as the starting point of PBL lies in real-life problems relevant to students’ experiences. This study aims to
analyze the effectiveness of the contextual problem-based outdoor study model (Geo-Outdoor CPBL) in enhancing students’
critical thinking skills and ecoliteracy in geography learning at the senior high school level. The research employed an
experimental design with a quantitative approach. It was conducted with one study group, specifically an 11th-grade class at
SMA Negeri 1 Getasan, Semarang Regency, Central Java Province, Indonesia, involving 36 students. Data were collected
using tests and questionnaires. The data analysis techniques included quantitative descriptive analysis, paired sample z-test,
and N-Gain Score analysis. The findings indicate that the Geo-Outdoor CPBL model is effective in improving both critical
thinking and ecoliteracy skills. The pretest—posttest results show a significant increase in the average score (from 41.67
to 83.92), with the paired #-test result at p < 0.05. This model supports 21st-century learning competencies by fostering
critical thinking, problem-solving, creativity, collaboration, and communication.
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1. Introduction

1.1. Background of the Study

Indonesia is one of the most biodiverse countries in
the world, home to a wide range of ecosystems and a vast
number of species of flora and fauna, both terrestrial and ma-
rinel!3). Unfortunately, the richness of Indonesia’s biodiver-
sity has increasingly been degraded[*! due to deforestation,
land-use changes, and rising levels of soil, water, and air
pollution ™ ¢l Therefore, this vast biodiversity must be bal-
anced through conservation and wise utilization to achieve
sustainable development of biodiversity ). The greatest chal-
lenge in biodiversity and environmental conservation lies
in transforming public paradigms and behaviors. For this
reason, innovative strategies are needed to ensure effective
conservation, one of which is through environmental and
conservation education®],

Within this framework, geography is considered a
highly strategic subject for embedding environmental knowl-
edge, values, and behaviors in senior high schools. This
is due to geography’s spatial, ecological, and regional-
complex approaches!®), which are crucial in examining the
interrelationships between humans and their environments.
Nursa’ban and Mukminan!['"] also emphasize that the core
of geography is the study of human—environment interac-
tions. Similarly, Hawa et al.['!] affirm that geography is one
of the essential disciplines for advancing the education for
sustainable development goals (ESD).

In Indonesia’s current upper secondary school curricu-
lum, the Merdeka Curriculum (Independent Curriculum), a
more flexible, student-centered curriculum focused on essen-
tial competencies (literacy, numeracy, and character) through
in-depth, project-based learning, geography is no longer a
compulsory subject but rather an elective. In 10th grade, ge-
ography is taught to all students, with three lessons per week.
Then, in 11th and 12th grades, geography is taught only to
students taking geography as an elective, with five lessons
per week. In 10th grade, the geography syllabus covers basic
geographic concepts, maps, remote sensing and geographic
information systems, the formation of the Earth, the litho-
sphere, the atmosphere, and the hydrosphere. Meanwhile, in
11th and 12th grades, the material covers the position and
shape of Indonesia’s territory, flora and fauna in Indonesia

and the world, environmental conservation and sustainable

development, population geography, cultural geography, dis-
aster mitigation, spatial planning and development, rural and
urban geography, and the use of remote sensing and GIS for
regional development.

Given the potential of geography in addressing environ-
mental and developmental challenges, geography education
must be delivered in innovative ways that equip students
with 21st-century geographical competencies. However,
the teaching of geography still faces persistent challenges:
it is often dominated by rote memorization!?], relies on
monotonous methods, and employs ineffective assessment
practices!'3]. Therefore, geography teaching requires ped-
agogical innovations in which teachers move away from
conventional, teacher-centered practices toward more re-
sponsive approaches that incorporate feedback, guidance,
and high-quality support[14],

One pedagogical model that can be applied in geogra-
phy learning is outdoor study, or fieldwork. Based on the
geography syllabus in the Indonesian Curriculum, each topic
can be implemented using an outdoor study approach be-
cause geography always uses spatial, environmental, and
complex regional approaches. Outdoor study refers to learn-
ing conducted outside the classroom, where teachers engage
students in observing real-world phenomena with the aim
of fostering deeper connections with their environment!!>!,
Outdoor study is also commonly referred to as outdoor learn-
ing, outdoor activities, field learning, or learning beyond
the classroom. It promotes engaging and enjoyable learning
experiences that occur in real contexts, allowing students to
directly encounter and interact with the subject matter(!®),

The outdoor study model can be further combined with
problem-based learning (PBL). PBL is an instructional model
in which students collaborate to resolve problems rooted in
their immediate environment!!”]. It begins with real-world
problems observed in the surroundings, enabling students
to collect information and integrate it with new knowledge
that they construct independently. In implementing PBL, stu-
dents must actively and fully participate in problem-solving
by constructing their own understanding'8].

Problem-based learning becomes most effective when
it focuses on contextual issues, since the starting point of
PBL is situated in students’ real-life experiences'®). This is
closely aligned with contextual learning approaches, which

emphasize learners’ interests and experiences ). Contex-
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tual teaching and learning (CTL) integrates academic skills
with real-world situations, bridging classroom content with
everyday experiences?!). CTL fosters students’ holistic
involvement—both physically and mentally—enabling them
to connect knowledge with real-life situations and apply it
meaningfully in their daily lives %%,

Building on these perspectives, this study combines out-
door study with contextual problem-based learning, resulting
in the Geo-Outdoor CPBL model. The primary rationale for
this combination is supported by previous research showing
its effectiveness: an outdoor study has proven to enhance
students’ knowledge and spatial intelligence in geography

23,241 'while studies on PBL demonstrate its positive

25-27

learning|
impact on learning outcomes in geography [>>271. Moreover,
contextual learning approaches have also been shown to im-
prove student achievement in geography (%%, Based on this
background, the present study aims to analyze the effective-
ness of the contextual problem-based outdoor study model
(Geo-Outdoor CPBL) in enhancing students’ critical thinking
and ecoliteracy in geography education at the senior high

school level.

1.2. Theoretical Background

The Geo-Outdoor Contextual Problem-Based Learning
(CPBL) model developed in this study draws upon key edu-
cational theories, including Problem-Based Learning (PBL),
Contextual Teaching and Learning (CTL), and outdoor ed-
ucation. PBL emphasizes student-centered inquiry through
real-world problems that require analysis, synthesis, and eval-
uation!?’]. CTL places learning in a meaningful context that
connects academic content to students’ life experiences 3%,
Outdoor education adds an experiential dimension by placing
students in natural or real-world environments where environ-
mental phenomena can be directly observed and explored *!.

Several studies have discussed outdoor studies in ge-
ography education, including a literature review by Brook-
field 32!, Additionally, there is a study by Saragih et al.33],
Rizaldi et al. 34, Segara et al. 1331 and Aksit et al.*®1. Other
studies also discuss contextual learning in geography learn-
ing, such as those by Pratiwi et al.'?”], LuB®l and Puastuti
and Sinthiya3°!. Compared to outdoor study and contextual
learning, which have received less research in geography
learning, problem-based learning has become a highly re-
searched learning model in geography. Some recent studies
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related to PBL include those by Wijayanto et al.[**], Wahelo
et al.[*!], and Fadjarani et al.[*?],

Despite these examples, there remains a lack of
structured models that systematically integrate contextual,
problem-based, and outdoor learning specifically for geog-
raphy education. The Geo-Outdoor CPBL model addresses
this gap by synthesizing these theoretical elements into a
coherent instructional design tailored to the geography cur-
riculum. This study does not claim to create a new peda-
gogical theory, but rather to develop an integrative learning
design that contextualizes several existing designs—outdoor
study, contextual learning, and problem-based learning—into
a coherent model adapted to the geographic and environmen-
tal realities of Indonesia. The novelty of this research lies
in the integration of various pedagogical approaches into
a Geo-Outdoor CPL model, making it more responsive to
local ecological contexts and relevant to 21st-century geog-
raphy education. The pedagogical foundation in this study is
built on an existing framework, and the Geo-Outdoor CPBL
model contributes a new, contextual adaptation by incor-
porating the unique geographic setting of Mount Merbabu.
This contextualization supports empirical evidence that local
environmental engagement can significantly influence the
development of critical thinking and ecoliteracy skills.

Conceptually, this research bridges contextual and expe-
riential learning theories with the realities of geography edu-
cation in Indonesia. Practically, it provides an implementable
framework for teachers to cultivate ecoliteracy through au-
thentic environmental engagement. The Geo-Outdoor CPBL
framework can be positioned as a distinct conceptual syn-
thesis that bridges contextual, problem-based, and outdoor
experiential learning. What differentiates this approach from
prior models is the way it operationalizes contextual problem-
solving through field-based engagement, situating learning
within authentic ecological settings. This synthesis enables
students to construct knowledge that is both place-specific
and transferable, a dimension rarely emphasized in conven-
tional PBL or CTL approaches.

Conceptually, the integration of these frameworks
aligns with the broader discourse on place-based educa-
tion and education for sustainable development (ESD). The
Geo-Outdoor CPBL model provides empirical evidence that
grounding learning in local ecological contexts—such as the

Merbabu Mountain region—enhances students’ environmen-
g
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tal awareness and cognitive engagement. Thus, the model’s
distinct contribution is its synthesis of experiential and con-
textual learning principles within a geography-specific frame-
work, offering a meaningful pedagogical bridge between
theory and local environmental practice. While not a new
theoretical model, Geo-Outdoor CPBL represents a signifi-
cant contextual and methodological refinement that broadens
the practical applicability of existing pedagogical approaches
in geography.

2. Materials and Methods

2.1. Research Design

The objectives of this study are to: (1) analyze the Geo-
Outdoor CPBL learning model; and (2) analyze the effective-
ness of the Geo-Outdoor CPBL learning model in improving
students’ critical thinking skills. This study employed an ex-
perimental design with a quantitative approach. The research
utilized a one-group pretest—posttest design. The research

procedures consisted of several stages as follows.
2.1.1. Planning Stage

In this stage, the researcher analyzed the existing condi-
tions of geography learning at the research site. The research
site was selected purposively based on its strong contextual
relevance to geography learning and environmental educa-
tion. SMA Negeri 1 Getasan is located on the northern slope
of Mount Merbabu, Central Java, Indonesia, an area char-
acterized by volcanic landforms, mountainous ecosystems,
agricultural land use, and conservation zones. This geograph-
ical setting provides authentic environmental phenomena that
are highly suitable for implementing outdoor and contextual
problem-based learning.

The Geo-Outdoor CPBL model was applied to the ge-
ography topic of environmental conservation and sustain-
able development, which is part of the Indonesian senior
high school geography syllabus for Grade 11. The research
was conducted during the second semester of the 2024/2025
academic year, specifically between April and May 2025.
During this period, lesson plans, learning materials, field
observation guidelines, and assessment instruments were
prepared and aligned with the Geo-Outdoor CPBL learning
syntax. After mapping out the potentials, challenges, and
problems encountered, the researcher designed a learning

strategy using the Geo-Outdoor CPBL model. The planning
process included the preparation of lesson scenarios encom-
passing learning objectives, learning syntax, time allocation,
and learning evaluation. These lesson scenarios were com-
piled into teaching instruments alongside other instructional

materials required for the study.
2.1.2. Implementation Stage

The learning implementation began with a pretest to
assess students’ abilities prior to the experimental treatment.
Following the pretest, the teacher conducted geography in-
struction using the Geo-Outdoor CPBL model. The experi-
ment followed the model syntax, which consisted of three
main parts: introduction, core learning activities, and con-
clusion. After implementation, a posttest was administered
to measure students’ abilities following the learning experi-

ment.
2.1.3. Data Analysis Stage

After administering the pretest, experimental treatment,
and posttest, the next step was data analysis. This stage aimed
to evaluate the effectiveness of the intervention and address
the research objectives. The analysis process concluded with
the formulation of findings, conclusions, and recommenda-

tions.

2.2. Study Group

The study was conducted with a single study group,
namely an 11th-grade class at SMA Negeri 1 Getasan (State
Senior High School 1 Getasan), Semarang Regency, Central
Java Province, Indonesia, consisting of 36 students. The se-
lected class followed the Merdeka Curriculum (Independent
Curriculum) and was chosen based on relatively homoge-
neous performance in geography. SMA Negeri 1 Getasan
was selected for several key considerations:

a. Its unique geographical location on the northern slope
of Mount Merbabu, with many students residing in the
foothill areas, making contextual geography learning
highly relevant to their environmental, meteorolog-
ical, geological, geomorphological, social, cultural,
and economic conditions;

b. The school’s collaboration with the Mount Merbabu
National Park Office, which supports the feasibility
of outdoor study activities; and
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c. The predominance of classroom-based learning, indi-

cating the need for innovative approaches.

2.3. Research Variables

The main research variables were 1) the effectiveness
of the Geo-Outdoor CPBL model, measured through the im-
provement of students’ critical thinking skills between the
pretest and posttest, and 2) students’ ecoliteracy levels after
the application of the Geo-Outdoor CPBL model. Critical
thinking skills were assessed based on six key indicators: (1)
interpretation, (2) inference, (3) analysis, (4) evaluation, (5)
explanation, and (6) self-regulation[*3]. Ecoliteracy was mea-
sured through a questionnaire assessing human—environment
connectedness, including feelings, care, and individual be-
haviors toward the environment 44 431,
2.4. Application of the Geo-Outdoor CPBL

Model

The implementation of the Geo-Outdoor CPBL learn-
ing model was conducted as an integral part of the research
methodology. The Geo-Outdoor CPBL model was imple-
mented through six sequential stages. These stages struc-
tured the learning activities from the initial classroom phase
through outdoor fieldwork and post-learning evaluation. Dur-
ing the content introduction and current issues, students
were introduced to environmental conservation issues re-
lated to Mount Merbabu National Park through maps, images,
and guiding questions. The exploration stage involved di-
rect field observations in selected conservation areas, where
students examined environmental conditions and human-
environment interactions. Students recorded field observa-
tions using structured observation sheets and analyzed their
findings collaboratively. Next, in the data analysis and action
planning and also presentation stage, students proposed solu-
tions to the identified environmental problems and presented
their results in group discussions. Finally, the reflection stage
involved guided reflection activities and the administration
of a posttest to assess students’ critical thinking development.

The Geo-Outdoor CPBL learning model was imple-
mented over four weeks. The first week was devoted to the
Introduction and Orientation phase, as well as Content Intro-
duction and Current Issues. The second week was devoted to
the exploration phase. The third week was devoted to action

planning. The fourth week was devoted to presentation and

reflection.

2.5. Data Sources and Collection Techniques

Data were collected through pretest and posttest and
questionnaires. The pretest and posttest employed the same
assessment instrument to measure changes in students’ criti-
cal thinking skills. The instrument consisted of 30 multiple-
choice items developed by the researchers based on critical
thinking indicators. The pretest and posttest score range is
from 0 to 100. The test content focused on environmental
conservation, with a specific emphasis on conservation issues
and environmental management in Mount Merbabu National
Park. The contextualization of test items aimed to ensure
alignment between learning activities, outdoor field experi-
ences, and assessment outcomes. The pretest was adminis-
tered prior to the implementation of the Geo-Outdoor CPBL
learning model to assess students’ initial critical thinking
ability related to environmental conservation. The posttest
was conducted after the completion of all learning stages
to evaluate learning gains resulting from the instructional
intervention. The questionnaires were employed to assess
students’ ecoliteracy after the Geo-Outdoor CPBL imple-
mentation. The questionnaire items were developed using a
Likert scale. The number of questions in the questionnaire
consists of 20 questions.

2.6. Data Analysis

The data analysis techniques included quantitative de-
scriptive analysis to analyze pretest and posttest results and
students’ ecoliteracy. To determine the effectiveness of the
Geo-Outdoor CPBL model, a paired sample #-test analysis
was conducted. Prior to this test, the normality of the data was
examined to ensure that pretest and posttest scores were nor-
mally distributed. The data normality tests were performed
using both the Kolmogorov—Smirnov and the Shapiro—Wilk
methods. Data were considered normally distributed if the
significance value exceeded 0.05.

The results of both the Kolmogorov—Smirnov and the
Shapiro—Wilk tests confirmed that the students’ pretest and
posttest scores at SMA Negeri | Getasan followed a nor-
mal distribution, with significance values above 0.05 in both
cases. Thus, the dataset met the assumptions required for
conducting the paired sample ¢-test. Table 1 presents the

results of the data normality tests.
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Table 1. Results of Normality Tests for Students’ Learning Outcomes.

Value df Kolmogorov-Smirnov Sig. Shapiro-Wilk Sig. Conclusion
Pretest 35 0.06 0.15 Normally distributed
Posttest 35 0.06 0.12 Normally distributed

Source: Data Analysis (2025).

Table 1 shows that all data were found to be nor-
mally distributed. The analysis indicated significance val-
ues for the pretest data of 0.064 (Kolmogorov—Smirnov)
and 0.159 (Shapiro—Wilk), and for the posttest data, 0.068
(Kolmogorov—Smirnov) and 0.123 (Shapiro—Wilk). As all
significance values were greater than 0.05, it can be con-
cluded that the data distributions for both groups met the
normality assumption. Accordingly, the parametric paired
sample -test could be used to assess the differences in mean
scores between the pretest and posttest.

Parametric statistical analysis was conducted to en-
sure more credible research findings. The statistical method
employed was a paired sample ¢-test, which was used to
determine whether there was a significant difference be-
tween students’ learning outcomes at the pretest and posttest
stages. A statistically significant difference between pretest
and posttest scores is an indicator of the effectiveness of the
Geo-Outdoor CPBL learning model. The decision criterion
was that if the significance value (p-value) was less than
0.05, then a significant difference existed between pretest
and posttest scores.

After conducting the paired sample z-test analysis, a
further analysis was performed to determine the extent of
improvement in students’ learning outcomes following the
implementation of the Geo-Outdoor CPBL learning model.
While the paired sample ¢-test demonstrated that the Geo-
Outdoor CPBL model was effective in enhancing critical
thinking skills, it did not reveal the magnitude of this im-
provement. Therefore, a Normalized Gain (N-Gain) Score
analysis was carried out to measure the effectiveness of this

instructional intervention in quantitative terms.

3. Results

3.1. The Geo-Outdoor CPBL Learning Model

The Geo-Outdoor CPBL learning model presented in
this study is an instructional model developed by the authors

through a synthesis and adaptation of several established

learning approaches, including Contextual Teaching and
Learning*®!, Problem-Based Learning!*’!, outdoor learn-
ing[*®l and geography-based spatial learning*® %1, The
model was designed to integrate these theoretical founda-
tions into a structured learning framework that is specifically
tailored to geography education and environmental literacy
development.

The Contextual Problem-Based Outdoor Study (Geo-
Outdoor CPBL) is a learning model that integrates the prin-
ciples of outdoor study, contextual learning, and problem-
based learning. This model facilitates students not only to
engage in classroom-based activities but also to learn out-
side the classroom, where they directly observe and analyze
geosphere phenomena in their immediate environment. The
approach emphasizes contextual problem solving, encourag-
ing students to identify, analyze, and formulate solutions to
real-world geographical and environmental issues.

The development of the Geo-Outdoor CPBL model
addresses the challenges of 21st-century geography educa-
tion, which requires students to acquire critical thinking and
problem-solving abilities, creativity, communication, and
collaboration. By utilizing the surrounding environment
as a meaningful learning resource, the model bridges daily
experiences with academic inquiry. The learning process
involves both classroom and field-based activities, enabling
students to identify real-life environmental problems and
devise strategic solutions. Through this process, students
engage in deeper critical thinking and creativity, driven by
problem-solving tasks that are directly relevant to their lives.

Problem identification and problem-solving activities
in the Geo-Outdoor CPBL model are conducted primarily
in outdoor settings, thereby enhancing students’ field obser-
vation and analysis skills. This approach provides valuable
hands-on experiences aligned with the principles of fun learn-
ing. Students directly engage with observable geosphere phe-
nomena rather than relying solely on theoretical knowledge,
thereby strengthening their abilities in observation, identifi-
cation, and field analysis. Consequently, students learn to

uncover real-world problems—such as environmental pol-
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lution, land-use change, and ecosystem degradation—and
attempt to formulate solutions relevant to their local context.

The Geo-Outdoor CPBL learning model consists of six
main syntaxes, spanning the learning process from introduc-
tion to conclusion. These are 1) introduction and orientation,
2) content introduction and presentation of current issues, 3)
exploration (outdoor study), 4) data analysis and action plan-

Content

Introduction
and
orientation

Exploration

introduction
and current

(outdoor
study)
issues

Data analysi
and action
planning

ning, 5) discussion and presentation, and 6) reflection. These
six syntaxes are flexible and can be applied to a wide range
of topics in geography education. They are adaptive and
accommodative toward diverse learning scenarios, instruc-
tional media, and instructional methods within the subject.
The syntaxes of the Geo-Outdoor CPBL model are illustrated
in Figure 1 below.

Discussion
and

Reflection

presentation

Figure 1. Syntax Model of Geo-Outdoor CPBL.

Source: Developed by the Authors.

In this study, the Geo-Outdoor CPBL learning model
was implemented systematically by following its six main

door fieldwork, and problem-based learning tasks related

to environmental conservation in Mount Merbabu National

syntaxes. Each syntax was operationalized into specific Park. Learning activities for each syntax are described in

learning activities that integrated classroom instruction, out- Table 2 below.

Table 2. Learning Activities in Each Syntax.

No. Syntax

Learning Activities

Introduction and

1 Opening learning activities, apperception, and brainstorming.

Orientation

Content Introduction and

Teacher introduces environmental issues related to conservation challenges in Mount Merbabu
National Park through maps, photos, and local case studies.

Current Issues Students identify key environmental problems (e.g., land degradation, biodiversity loss,
tourism pressure) through guided discussion.
Students conduct field observations in selected conservation areas within Mount Merbabu
3 Exploration (Outdoor National Park.
Study) Students collect data through observation sheets, field notes, and simple environmental
measurements, then analyze findings in groups.
4 Data Analysis and Action  Students conduct data analysis and design an action plan to solve environmental problems in
Planning Mount Merbabu National Park.
5 Discussion and Presentation ~ Students present their findings in group presentations.
. Students reflect on learning experiences and environmental values; teacher conducts evalua-
6 Reflection

tion through posttest and reflection discussion.

Source: Developed by the Authors.
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3.2. The Effectiveness of the Geo-Outdoor
CPBL Model

The implementation of the Geo-Outdoor CPBL model
in geography learning was carried out at SMA Negeri 1
Getasan. The application involved three stages: pretest,
instructional treatment, and posttest. The pretest was ad-
ministered to measure students’ achievement prior to the
intervention, while the posttest evaluated the learning out-
comes after the intervention. The results of the two tests
were compared to determine whether there was a signifi-
cant difference, which served as an indicator of the model’s
effectiveness in improving student learning outcomes.

The implementation of the learning model at SMA

Negeri 1 Getasan involved 36 eleventh-grade students en-

rolled in geography under the Merdeka Curriculum (Indepen-
dent Curriculum). An analysis of the frequency distribution
of pretest scores revealed that the mean pretest score for these
students was 41.67. Only one student out of 36 achieved the
highest score of 73, while the remaining 35 students scored
below the established Minimum Mastery Criterion of 75,
with the lowest score being 23. The standard deviation for
the pretest scores was 10.108. These results indicate that,
prior to the instructional intervention, none of the partici-
pants reached the expected mastery standard. This finding
suggests that students’ initial mastery of the material was low,
highlighting the need for effective instructional strategies or
interventions to improve learning outcomes. The analysis of
both pretest and posttest scores at SMA Negeri 1 Getasan is
presented in Table 3.

Table 3. Pretest and Posttest Scores of Students at SMA Negeri 1 Getasan.

Stage N Min Max Mean Std. Dev.
Pretest 36 23 73 41.67 10.108
Posttest 36 70 97 83.92 6.995

Source: Data Analysis (2025).

Table 3 demonstrates that students’ posttest scores were
considerably higher than their pretest scores following the
application of the Geo-Outdoor CPBL model. There was
a marked improvement in the frequency distribution of stu-
dent performance. Of the 36 participants, 31 students (86.1%)
achieved scores above the Minimum Mastery Criterion, while
only 5 students (13.9%) remained below. The mean posttest
score increased to 83.98, with a range of 70 to 97. Further-
more, the standard deviation decreased substantially from
10.108 (pretest) to 6.995 (posttest), indicating a more homo-
geneous distribution of scores after the intervention.

Analysis by gender showed that male students obtained
higher pretest and posttest scores than female students. The av-
erage pretest score for male students was 45, while for female
students it was 39. Furthermore, the average posttest score for
male students was 88, while for female students it was 81.

The increase in average mastery, from 41.67 to 83.98, in-
dicates that the majority of participants significantly improved
their understanding and skills in the material taught. In addi-
tion, the number of students who did not meet the Minimum
Mastery Criterion (KKM) dropped sharply from 35 to just 5.
This demonstrates that the Geo-Outdoor CPBL instructional

intervention was effective in helping students comprehend

the material and achieve the desired competency standards.
From a pedagogical perspective, this shift in score distribution
shows that the implementation of the Geo-Outdoor CPBL
model accommodated diverse learning styles, provided rel-
evant content, and offered sufficient practice. As a result,
students were able to internalize new knowledge effectively,
leading to a significant improvement in learning outcomes.
The pretest and posttest scores of students at SMA Negeri 1

Getasan are depicted in Figure 2 below.

90 83.98
80
70
60
50
41.67
40
30

20

Pretest Score Posttest Score

Figure 2. Pretest and Posttest Scores of Students at SMA Negeri 1
Getasan.

Source: Data Analysis (2025).
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The effectiveness of the Geo-Outdoor CPBL learning
model in this study was assessed by comparing students’
learning outcomes between the pretest and posttest stages.
The results of the paired sample #-test indicated a statisti-
cally significant difference (t(35) =—27.23, p <0.001). This
indicates a significant difference between students’ learn-
ing outcomes at SMA Negeri 1 Getasan in the pretest and
posttest stages. The results confirm the effectiveness of the

Geo-Outdoor CPBL model in improving student achieve-

ment. The results of the paired sample #-test are presented in
Table 4 below.

Based on the N-Gain Score analysis, the average N-
Gain Score was found to be 0.73. According to Hake’s cri-
terial3!l, this value is categorized as high. Accordingly, in-
struction using the Geo-Outdoor CPBL model resulted in
a high level of effectiveness in fostering students’ critical
thinking skills. The results of the N-Gain Score analysis are
presented in Table 5 and Figure 3.

Table 4. Analysis Results of One Paired Sample #-Test.

df t Sig. (p-Value) Conclusion
35 —27.23 0.00 There is a significant difference
Source: Data Analysis (2025).
Table 5. N-Gain Score Analysis.

No. Pretest Posttest N-Gain Category
1 33 87 0.80 High
2 40 93 0.89 High
3 23 83 0.78 High
4 40 80 0.67 Medium
5 33 77 0.65 Medium
6 27 83 0.77 High
7 30 73 0.62 Medium
8 47 90 0.81 High
9 37 83 0.74 High
10 40 90 0.83 High
11 50 83 0.67 Medium
12 57 77 0.46 Medium
13 33 83 0.75 High
14 43 83 0.71 High
15 47 90 0.81 High
16 33 73 0.60 Medium
17 50 93 0.87 High
18 30 70 0.57 Medium
19 37 73 0.58 Medium

20 50 87 0.73 High

21 27 87 0.82 High

22 43 77 0.59 Medium

23 47 80 0.63 Medium

24 57 90 0.77 High

25 43 87 0.76 High

26 40 93 0.89 High

27 37 83 0.74 High

28 40 80 0.67 Medium

29 43 73 0.53 Medium

30 40 77 0.61 Medium
31 53 90 0.79 High
32 73 97 0.88 High
33 43 90 0.82 High
34 37 83 0.74 High
35 57 90 0.77 High
36 40 93 0.88 High
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Table 5. Cont.

No. Pretest

Posttest

N-Gain Category

Average 42

84

0.73 High

Source: Data Analysis (2025).

36.11%

63.89%

Low

m High = Medium

Figure 3. N-Gain Score.
Source: Data Analysis (2025).

3.3. Ecoliteracy Levels after the Implementa-
tion of Geo-Outdoor CPBL

Ecoliteracy was measured as part of the learning out-
comes using the Geo-Outdoor CPBL model. This is because
the Geo-Outdoor CPBL model is expected to not only im-
prove students’ critical thinking skills but also foster a love
and care of the environment. Students’ scores were catego-
rized into different eco-literacy levels to illustrate changes
in their environmental care attitude and behavior after the
implementation of the Geo-Outdoor CPBL model.

Figure 4 presents the eco-literacy level analysis, which
illustrates the distribution of students’ eco-literacy levels af-
ter the implementation of the Geo-Outdoor CPBL learning
model. The descriptive statistical analysis of the 36 partici-
pants indicated an average ecoliteracy score of 80.92, with
the overall mean score centered at 83.00. This clustering
around the mean suggests that most participants achieved
relatively uniform scores. The standard deviation of 5.623
further confirms that the variation in ecoliteracy levels across
individuals was minimal, implying homogeneity in students’
abilities. The lowest ecoliteracy score recorded was 59, while
the highest was 89. Despite some degree of variation across
individuals, these figures indicate that the overall ecoliteracy
level of the students can be classified as relatively high—as
can be seen in Figure 4.

The distribution analysis shows that only one partic-

ipant (2.8%) fell into the “moderate” ecoliteracy category.
Meanwhile, 26 participants (72.2%) were placed in the “high”
category, and 9 participants (25.0%) were categorized as
“very high.” This distribution highlights that the majority
of students have developed strong levels of environmental
understanding, awareness, and pro-environmental behavior,
including conceptual knowledge, positive attitudes, and en-

vironmentally friendly practices.

2.80%

= ]

m Moderate = High = Very High

Figure 4. Results of Ecoliteracy Level Analysis.
Source: Data Analysis (2025).

The dominance of the “high” and “very high” cate-
gories suggests that overall, the participants had already
achieved considerable ecoliteracy competencies. The small
proportion of students in the “moderate” category also indi-
cates the potential for targeted interventions focused on this
group. Such efforts could ensure that all students progress
to the “high” or “very high” ecoliteracy categories, thereby
strengthening the collective ecological competencies of the

entire group.

4. Discussion

The implementation of the Geo-Outdoor CPBL learn-
ing model in this study combined direct field experiences
with contextual problem solving relevant to students’ daily
lives. The findings of this study demonstrate that the imple-
mentation of the Geo-Outdoor Contextual Problem Based
Learning (Geo-Outdoor CPBL) model resulted in a signifi-

cant improvement in students’ geography learning outcomes.
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The increase in post-test scores compared to pretest scores,
supported by a high N-Gain value, indicates that students
were able to construct a deeper understanding of geographical
concepts after participating in learning activities that inte-
grated contextual problems and outdoor field experiences.

This improvement suggests that learning processes
that directly engage students with real-world environmen-
tal phenomena can enhance conceptual understanding more
effectively than conventional classroom-based instruction.
Through direct observation and problem exploration in au-
thentic settings, students were encouraged to actively ana-
lyze spatial relationships, environmental interactions, and
human—environment dynamics, which are core components
of geographical thinking.

These findings are consistent with previous studies that
reported by utilizing the school environment as an authen-
tic learning resource, outdoor-based learning significantly
enhanced academic achievement, social skills, and motiva-
tion®234. Local outdoor learning activities provided op-
portunities to strengthen both critical thinking and ecolit-
eracy®l. Moreover, contextual learning integrated with
problem-based learning (PBL) has been shown to reinforce
conceptual understanding through active student engage-
ment 6],

The practical application of the Geo-Outdoor CPBL
model engaged students with authentic geographical issues
in their environment, such as the dynamics of the Mount
Merbabu slopes. This approach allowed students to experi-
ence meaningful and contextualized learning. These findings
are also consistent with previous studies that indicate that
contextual teaching and learning (CTL) has a significant im-
pact on students’ outcomes *”), and the integration of PBL
strengthens critical thinking and problem-solving across dis-

s8] Similarly, Mardani et al.[>] emphasized that

cipline
PBL promotes active exploration, deeper conceptual under-
standing, greater motivation, and stronger communication
skills. More recent studies, such as Nurfadilah et al.[%%,
confirm that hybrid-PBL in geography learning enhances
critical thinking and academic performance. Collectively,
these findings support the argument that outdoor study com-
bined with contextual PBL is a relevant and effective strategy
for developing 21st-century geography competencies.

The effectiveness of the Geo-Outdoor CPBL model

was evident from the significant increase in students’ av-

erage achievement scores. This is relevant to the notion
that learning in natural environments correlates positively
with academic outcomes and social skill development[©',
Kuo et al.[®* also highlight that learning outdoors encour-
ages active and collaborative engagement, which contributes
to improved cognitive performance. Moreover, contextual
environmental learning, when integrated with PBL, strength-
ens cognitive skills and boosts student motivation®®!. The
findings of this study confirm that the model is effective
in raising both achievement levels and equity in learning
outcomes. The sharp increase in students achieving min-
imum mastery suggests that the model not only improves
average performance but also minimizes achievement gaps.
This aligns with earlier findings showing that contextual ap-
proaches reconstruct students’ knowledge and skills from
real-world experiences, and that outdoor learning strengthens
spatial awareness—an essential competence in contemporary
geography education (%> ®31. However, the present study ex-
tends existing research by demonstrating that the integration
of outdoor study with contextual problem-based learning in a
real conservation area provides added value to geography in-
struction. Unlike studies that primarily focus on simulated or
classroom-based contexts, this research shows that authen-
tic environmental settings can serve as powerful learning
resources for improving students’ learning outcomes.

The results of this study also reveal that students’ ecol-
iteracy levels reached a high category following the imple-
mentation of the Geo-Outdoor CPBL model. This finding
indicates that the learning experiences provided through out-
door exploration and contextual problem-solving were ef-
fective in fostering students’ awareness, understanding, and
concern for environmental issues. The increase in ecolit-
eracy can be attributed to the model’s emphasis on direct
interaction with environmental problems. By engaging with
real ecological conditions, students were not only exposed
to environmental concepts but also encouraged to reflect on
human responsibility toward environmental sustainability.
Such learning experiences appear to promote a more holis-
tic understanding of environmental issues that encompasses
cognitive, affective, and behavioral dimensions. The im-
provement in ecoliteracy in students after implementing the
learning model shows that place-based learning experiences
are crucial for developing ecological awareness.

This finding aligns with prior research highlighting
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that learning in a contextually based PBL environment can
significantly improve students’ ecological knowledge, eco-
logical attitudes, and ecological actions[®. Understanding
ecology encourages and equips students to think critically
about their environment and improves their problem-solving
skills related to environmental sustainability[®3. Learning
in a contextually based environment has also been shown
to strengthen environmental thinking and literacy skills!>],
thereby fostering environmental awareness in students and
effectively shaping pro-environmental attitudes!**. The out-
door study model allows students to interact directly with the
local ecosystem. This aligns with the experiential learning
framework, where such authentic experiences can improve
knowledge, attitudes, and intentions in pro-environmental

66,671 These findings confirm that a model that

behavior!
combines field learning with real-world problem-solving
has proven effective in improving ecoliteracy and students’
cognitive abilities related to environmental issuest®®l. Fur-
thermore, increasing ecoliteracy will be more impactful if
followed up through concrete actions, habituation of envi-
ronmentally friendly behavior in schools, and integration
across subjects or extracurricular activities that correlate with
environmental problem-solving skills and environmentally
conscious behavior[®% 701,

The dominance of “high” and “very high” ecoliteracy
categories among students indicates that most already pos-
sess a strong basis for pro-environmental behavior. This
is closely linked to appropriate pedagogical interventions
that foster pro-environmental behavior (PEB) in students [,
Other research also emphasizes that outdoor experiential
learning contributes significantly to shaping sustainable be-
havior[7?! and that strong environmental literacy motivates
involvement in sustainability initiatives(’”). Furthermore,
field-based learning opportunities that integrate problem-
solving train students to identify, analyze, and design solu-
tions to environmental challenges!’3!. Therefore, the inte-
gration of outdoor study and contextual PBL in this study
proved not only to enhance knowledge and skills but also
to support the formation of long-term ecological behavior.
Overall, the Geo-Outdoor CPBL model has strong potential
to improve ecoliteracy, which is an essential competency for
the 21st century.

The integration of digital technology—particularly Ge-
ographic Information Systems (GIS)—offers considerable

potential to strengthen the Geo-Outdoor CPBL model. In-
corporating GIS-based applications such as Google Earth,
QGIS, or mobile mapping tools can enhance students’ field
experiences by enabling real-time spatial data collection, en-
vironmental monitoring, and spatial pattern analysis. These
technologies support critical thinking by allowing learners
to visualize and interpret geospatial phenomena, thereby
bridging field observations with digital analytical skills. The
inclusion of digital mapping and data-sharing platforms also
fosters collaboration and reflection, aligning Geo-Outdoor
CPBL with the digital transformation of education and the
journal’s pedagogical-technological focus. In this regard,
GIS integration not only enriches the model’s instructional
design but also extends its relevance to tech-enhanced geog-
raphy learning.

Beyond its initial implementation in the Mount
Merbabu context, the Geo-Outdoor CPBL model holds
strong potential for adaptation to other environmental set-
tings such as coastal ecosystems, urban environments, or
disaster-prone areas. Each of these contexts presents distinct
geographical challenges that can be transformed into authen-
tic learning problems for students. By adjusting the contex-
tual problem base—while maintaining the core integration
of outdoor, contextual, and problem-based learning—the
model can cultivate ecoliteracy and critical thinking across
diverse ecological domains. Such adaptability underscores
the model’s scalability and its contribution to education for
sustainable development, as it enables geography educators
to contextualize learning according to local environmental
dynamics and sustainability priorities. Besides that, geog-
raphy teaches about geosphere phenomena, including the
atmosphere, lithosphere, hydrosphere, biosphere, and anthro-
posphere, using spatial, environmental, and complex regional
approaches. All material in the geography curriculum can
be taught using outdoor study methods.

5. Conclusions

This study demonstrates that the Geo-Outdoor Contex-
tual Problem Based Learning (Geo-Outdoor CPBL) model
is effective in improving students’ learning outcomes in ge-
ography. The results show a significant increase in students’
posttest scores compared to pretest scores, indicating that

the integration of contextual problem-solving and outdoor
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learning activities enhances students’ understanding of geo-
graphical concepts. In addition to improving learning out-
comes, the implementation of the Geo-Outdoor CPBL model
also contributes positively to the development of students’
ecoliteracy. Students who participated in outdoor-based and
contextual learning activities demonstrated high levels of
environmental awareness and understanding, suggesting that
direct engagement with real environmental issues fosters
meaningful learning experiences.

The contribution of the Geo-Outdoor CPBL contribu-
tion lies not in introducing a new pedagogical theory but
in the integration and contextual adaptation of established
frameworks to the realities of geography education. By em-
bedding problem-based and contextual learning principles
into outdoor field experiences, this study provides an innova-
tive and locally grounded instructional approach. The Geo-
Outdoor CPBL model thereby extends the practical scope of
geography pedagogy, supporting teachers in fostering 2 1st-
century competencies and environmental awareness through
authentic learning. Conceptually, this study bridges expe-
riential and contextual learning theories, offering a model
that can be replicated or adapted across diverse geographical
settings. Practically, it provides a framework for geography
educators to enhance ecoliteracy and problem-solving skills
through field-based, student-centered learning.

Despite its promising results, this study has several
limitations. First, methodologically, this study employed a
one-group pretest—posttest design without a control group,
which limits causal inferences about the intervention’s effec-
tiveness. It was conducted in a single school with a limited
sample size, which constrains the generalizability of the
findings. Second, the short study duration did not allow ex-
amination of the long-term impacts of the model on students’
attitudes and behaviors. Third, the research instruments fo-
cused primarily on cognitive tests and questionnaires, while
qualitative approaches such as field observations or in-depth
interviews were not employed. Furthermore, the implemen-
tation of the model was closely tied to specific environmental
and geographical characteristics of the study site, which may
influence its applicability in different educational and eco-
logical contexts.

Future research could address these limitations by ex-
panding the scope to include more schools in diverse geo-

graphical contexts, adopting quasi-experimental or mixed-
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method designs for more comprehensive insights, incorporat-
ing control and comparison groups across different schools
to validate the model’s generalizability, and conducting lon-
gitudinal studies to assess long-term impacts on students’
behavior, attitudes, and environmental awareness. Potential
locations for applying the Geo-Outdoor CPBL model include
coastal environments (e.g., the North Coast of Java or the
South Coast of Java), volcanic and mountainous areas (e.g.,
Mount Merapi, Dieng Plateau, Mount Bromo—Tengger area),
karst landscapes (e.g., Gunung Sewu Geopark), watershed
systems (e.g., the Bengawan Solo or Brantas watersheds),
and urban environmental contexts (e.g., riverbanks, urban
green spaces, and flood-prone areas in cities such as Se-
marang, Jakarta, or Surabaya). These diverse environments
provide rich and authentic contexts for geography learning
and environmental problem analysis.In addition, exploring
the application of the Geo-Outdoor CPBL model in other dis-
ciplines that deal with real-world phenomena may broaden

its contribution to innovative educational practices.
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