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Abstract

This study aimed to conduct a need analysis for integrating the Deep Learning approach
(meaningful-mindful-joyful) into the Ecomapping and Sustainable Conservation (EMKONTAN)
learning model (DL-EMKONTAN) in an Environmental Science course. Using a qualitative
descriptive design, data were collected from 10 lecturers and 230 students through questionnaires,
observations, document review, and semi-structured interviews. Descriptive statistics and Miles—
Huberman analysis were applied. The result indicated that students’ competencies remain at a
moderate level. Creative thinking skills were mostly at beginner levels; collaboration was moderate
for productivity, respect, and compromise but weaker for responsibility; and environmental literacy
was “enough” for ecological knowledge, sensitivity, and issue research yet lower for issuing
analysis and pro-environmental behavior. Lecturers reported learning is still dominated by lectures
and paper-based tasks, with limited assessment of creativity, collaboration, and environmental
literacy. The proposed DL-EMKONTAN learning syntax consists of observing problems,
analyzing, planning, implementing, monitoring/evaluating, and follow-up planning.
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INTRODUCTION

Environmental problems are becoming increasingly complex, widespread, and
difficult to resolve (Nguyen et al., 2023; Young & Stokke, 2020). These problems include
of pollution, deforestation, global warming, and climate change. Higher education
institutions play a strategic role in addressing these issues (Abina et al., 2023). However,
learning at higher education institutions remain less than optimal in instilling
environmental literacy in students (Kurniawan et al., 2024). Research shows that students'
environmental literacy levels, including environmental competence, knowledge, attitudes,
environmental behavior and responsibility, are in the moderate-to-good category (Irawati
et al., 2024; Nasution, 2021). This situation calls for innovative learning efforts.

Several studies have shown that resolving environmental problems requires strong
environmental literacy (Putri et al., 2023). Environmental literacy, defined as an
individual's ability to understand, interpret, and act, is a crucial factor in ensuring
environmental balance (Kaya & Elster, 2019). This environmental literacy encompasses
not only environmental knowledge but also skills in analyzing environmental problems, as
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well as responsible attitudes and behaviors (Afifah et al., 2024). However, experts also
believe that literacy cannot be optimal without the support of critical thinking and
collaboration skills (Husamah et al., 2025). This is because environmental problems are
complex and cannot be solved solely from a single field of study or perspective.

Both of these supporting factors for environmental literacy are still at a level that
requires improvement. For example, regarding critical thinking skills, researchers found
that nearly all indicators, from interpreting to explaining data, were at a medium level
(Magaji, 2021). This situation affects students’ ability to understand problems, develop
ideas, and formulate appropriate solutions (Cheng, 2019). Such skills involve imagination,
innovation, and the ability to identify new relationships among existing elements (Bentz &
O’Brien, 2019; Meitiyani et al., 2022).

On the other hand, students' collaboration skills have developed significantly over
the past 10 years (Arwidiyarti et al., 2022; Barnett & Francis, 2023). Several studies have
shown that students' collaborative skills are considered good to excellent on a class basis
(Alfaeni et al., 2022; Fitriana, 2023). However, collaboration, which involves sharpening
ideas through discussion (Palmgren-Neuvonen et al., 2021), sharing resources (Davidsen
et al., 2020; Tiantong & Teemuangsai, 2013), and other structured efforts, contributes to
problem-solving (Graesser et al., 2019). This indicates that collaboration needs to be
facilitated through learning designs that encourage active interaction, collective reflection,
and joint problem-solving, especially in the context of environmental issues (Eskiyurt &
Ozkan, 2024).

Efforts to improve environmental literacy among students in Indonesia have been
linked to improvements in the quality of learning (Hudha et al., 2021). An analysis of
environmental science course syllabic shows that almost all stills predominantly use
conventional methods, a combination of lectures, discussions, and assignments. As a result,
students feel bored and lack the challenge of learning to solve environmental problems
(Drngreen et al., 2021). To strengthen the role of higher education in solving environmental
problems, more challenging and stimulating learning approaches and models are needed.
One promising approach is Deep Learning (DL), which emphasizes meaningful
understanding, mindful engagement, and joyful learning. In environmental learning, DL
has the potential to improve environmental literacy because it encourages students to
understand concepts more deeply, relate them to real environmental conditions, reflect
critically on environmental issues, and develop responsible decisions and actions (Safira &
Astuti, 2025).

However, DL mainly serves as a pedagogical orientation. Therefore, DL needs to
be integrated with a more contextual and applicable learning model. In this study,
EMKONTAN was chosen because it provides a structured framework that engages
students with real environmental problems, facilitates investigation and discussion,
promotes collaborative solution-building, and helps transform abstract environmental
concepts into meaningful learning experiences (Nurwidodo et al., 2023, 2021; Nurwidodo
& Hindun, 2024). In other words, DL provides the learning orientation, while
EMKONTAN functions as the practical strategy to actualize that orientation in
environmental science learning.

Previous studies have generally discussed collaboration skills, environmental
literacy, and innovative learning approaches separately. However, limited studies have
specifically examined the integration of DL and EMKONTAN to improve students’
environmental literacy and collaboration skills in environmental science courses. This gap
forms the basis for the present study.

As an approach, deep learning contains components of meaningful, mindful, and
joyful learning (Sliwka et al., 2024). This approach emphasizes in-depth conceptual
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understanding and mastery of competencies, rather than simply memorizing material (Maas
et al., 2018). The government, through recent policies, has encouraged the strengthening
of deep learning as a foundation for designing and improving the quality of learning that
emphasizes not only concepts but also sustainable applications (Kemendikdasmen, 2025;
KemenPan-RB, 2025). This approach encourages students to actively engage in the
learning process, think critically, and connect concepts to everyday life. As an approach,
deep learning offers the potential to be integrated into any learning model, including
EMKONTAN.

On the other hand, the EMKONTAN learning model is an innovative learning
model that emphasizes learning with environmental issues (Nurwidodo et al., 2021;
Nurwidodo & Hindun, 2024). This model integrates six steps of scientific thinking, starting
from environmental observation, problem identification and analysis, preparation of action
plans, monitoring, evaluation, and follow-up. The EMKONTAN model is dedicated to
improving environmental literacy, critical thinking skills, and collaboration skills.
However, although environmental-based learning models have been widely recognized as
important for promoting active and contextual learning, studies that specifically integrates
the deep learning approach with such models in higher education remain limited. Existing
studies have more often examined innovative learning models or deep learning principles
separately, rather than exploring how both can be systematically combined in
environmental science learning to address complex sustainability-related problems. As a
result, there is still a lack of empirical and conceptual understanding of how the deep
learning approach can strengthen the implementation of environmental-based learning
models at the university level.

Therefore, this study aims to integrate the deep learning approach with
EMKONTAN as a way to improve environmental literacy, critical thinking skills, and
collaboration skills in students.

METHODS

This study employed descriptive mixed-methods design, with qualitative data as
the primary source and quantitative descriptive data as supporting evidence. Data collection
instruments included questionnaires, observations, document analysis, and interviews. The
data sources were ten lecturers teaching environmental science as a profession and 230
students from private universities in Malang-East Java. Questionnaires were administered
to the lecturers to identify their needs for developing the DL-EMKONTAN Integrated
learning model. Furthermore, students were also given questionnaires to obtain data on
their needs for the same learning model.

A purposive sampling technique was used to select participants for this study. This
method was chosen because it allowed for the selection of individuals who met specific
criteria related to the objectives of the research. Specifically, the participants included
lecturers who taught environmental science courses and students who had engaged in
environmental science learning. The lecturer sample met the following criteria: (1) actively
teaching environmental science-related courses, and (2) having experience in planning or
implementing environmental learning. The student sample met the criteria of: (1) being
enrolled in environmental science learning, and (2) having prior experience participating
in classroom learning activities relevant to environmental issues. This technique was
considered appropriate because not all lecturers and students had direct experience relevant
to the development needs of the DL-EMKONTAN integrated learning model.
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Data were collected through a survey using a questionnaire. The questionnaire was
used to gather lecturers’ and students’ perceptions regarding the need for the developed
learning model. The questionnaire indicators covered several aspects, including: (1) the
need for a more meaningful and engaging environmental science learning process; (2) the
need for a learning model that supports environmental literacy; (3) the need for a learning
model that facilitates collaboration skills; (4) the relevance of integrating Deep Learning
principles into environmental science learning; and (5) the need for a contextual and
problem-solving-oriented learning model such as EMKONTAN. The data obtained from
the questionnaire were analyzed and then summarized in tabular form.

Before being administered, the questionnaire was reviewed by experts to ensure
content validity in terms of relevance, clarity, and suitability with the research objectives.
In addition, the internal consistency of the questionnaire was examined to ensure the
reliability of the instrument. Furthermore, semi-structured interviews were used to obtain
and strengthen information about the learning model students needed. Interviews were used
to uncover issues more openly by soliciting respondents' opinions and ideas (Owusu et al.,
2023). Observations and document analysis were also used to complement the
questionnaire and interview data, particularly to identify the existing characteristics of
environmental science learning and the need for integrating DL and EMKONTAN in
classroom practice.

The quantitative data obtained from the questionnaires were analyzed using
descriptive statistics, such as percentages and frequencies, to describe respondents’ needs
and perceptions toward the DL-EMKONTAN integrated learning model. Meanwhile, the
qualitative data obtained from interviews, observations, and document analysis were
analyzed using Miles and Huberman’s interactive model, which consists of data collection,
data reduction, data display, and conclusion drawing (Miles et al., 2014). In the data
reduction stage, the researchers selected, coded, and categorized relevant information
related to the need for the DL-EMKONTAN integrated learning model. In the data display
stage, the reduced qualitative data were organized narratives and in table form to facilitate
interpretation. Finally, conclusions were drawn by identifying recurring patterns,
relationships, and major themes across the questionnaire, interview, observation, and
document data.

RESULTS & DISCUSSION
Results

The needs analysis stage was conducted to validate gaps, namely identifying
students' creative thinking skills, collaboration skills, and environmental literacy in
environmental science lectures, identifying learning model needs, confirming target,
identifying current lecture implementation, and developing product development plans.
The results of the identification of students' creative thinking skills, collaborative skills and
environmental literacy are presented in Table 1.

Table 1 shows that students’ creative thinking, collaboration skills, and
environmental literacy were generally in the moderate category, with percentage scores
ranging from 51.43% to 55.97%. These findings indicate that students have not yet reached
a high level of competency in the measured aspects, particularly in responsibility and
environmental behavior, which obtained the lowest percentages. Therefore, these skills still
need to be improved in environmental science lectures. In addition to the gap data, the
results of interviews regarding the environmental science lecture process with IPL lecturers
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were reported as follows; (1) lecturers use conventional learning methods such as lectures,
questions and answers (discussions), and assignments (writing papers and presentations);
(2) no measurement has been carried out on students' creative thinking skills; (3) no
observation has been carried out on students' collaborative skills; and (4) no measurement
has been carried out on students' environmental literacy (Nurwidodo et al., 2020).

Table 1. Student Competencies

No Variables Aspects Percentage (%) Category

1 Creative Curiosity 54.65 Moderate
Thinking

Fluency of thought 53.76 Moderate

Originality of thinking 55.97 Moderate

Elaboration 52.21 Moderate

Flexibility of thinking 52.88 Moderate

Divergent thinking 54.42 Moderate

2 Skills Work productively 55.71 Moderate

Collaboration Show respect 54.29 Moderate

Compromise 55.71 Moderate

Responsibility 51.43 Moderate

3 Environmenta Ecological knowledge 55.71 Moderate

1 Literacy Environmental sensitivity 54.29 Moderate

Issue research 55.71 Moderate

Issue analysis 53.47 Moderate

Environmental behavior 51.43 Moderate

The results of interviews with IPL lecturers and the results of learning observations,
students tend to learn individually. In addition, information was also obtained that during
environmental science lectures, students work in a worksheet which is only an answering
questions activity. In other hand, students need more interesting activities, such as direct
observation, learning outside the classroom, or doing practicums. Moreover, students need
experience in solving environmental problems collaboratively with their peers. This
situation illustrates the performance gaps between student competency profiles and the
learning process (Vallée, 2023).

Table 2. Results of confirmation of learning by lecturers
Percentage (%)

No Confirmation Aspects Agree Disagree
1 Preparing lesson design 98 2
2 Determining learning outcomes 88 12
3 Providing learning materials 95 5
4 Student activity sheet 15 85
5 Instructional media 15 85
6 Evaluation 95 5
7 Need to develop new learning models 82 18
8 Interested in the DL-EMKONTAN integration model 85 15
9 Intend to implement the DL-EMKONTAN integration 85 15

model

Analysis of the lecturers as research subjects showed that the majority of
environmental learning preparations were well-executed. Several fundamental aspects
were identified, including determining learning objectives, preparing lesson designs, and
providing relevant teaching materials. From a learning perspective, learning quality can be
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seen from how the design is implemented. Banihashem et al (2022), in their research, stated
that fostering student engagement in learning requires sound learning to plan. One way to
achieve this is by determining the extent to which students have mastered concepts after
the learning process (Siva & Ershadi, 2025). Furthermore, deeper and more sustainable
goals can be achieved through transformational learning to plan carried out by teachers,
taking into account student characteristics (Rubilar, 2025). However, Table 2 also shows
that the learning activities and media used were not optimally implemented. This indicates
a gap between good planning and actual learning implementation, although the majority of
subjects agreed that a relevant learning model is one based on inquiry-based reinforcement
(Figure 1).

Lecture, discussion,
assignment learning model
100

80
Other models ig EMKONTAN leaming model
8
PBL Inquiry leaming model
PBL

=@-—=Agrec  ==@==Disagree

Figure 1. Gap Between Planning and Implementation: Support for Inquiry-Based Learning Model

The measurement of seventeen key aspects of learning for lesson planning (Table
3) shows that respondents strongly favored student-centered and constructivist learning
over teacher-driven approaches. The findings also indicate that problem-based and project-
based learning are considered essential in environmental learning because they connect
conceptual understanding with practical implementation. In addition, most respondents
agreed that such learning should remain meaningful, mindful, and enjoyable for students.
Overall, the results suggest that integrating student-centered learning models focused on
environmental problem analysis can support the development of environmental literacy,
critical thinking, and collaboration skills.

Table 3. Learning model requirements

Percentage (%)

No Learning Crucial Aspects Agree Disagree
1 Teacher-Centered Learning (TCL) oriented, conventional 12 88
2 Orientation on Student-Centered Learning (SCL) or Student 87 13

Active Learning (SAL)
3 Behaviorist 12 88
4 Constructivist 87 13
5  Transformative understanding 55 45
6  Having syntax (learning steps) 15 &5
7  Has a nurturing impact 15 &5
8  Problem-based 95 5
9  The integration model fulfills the requirements to enable 82 18

students to learn meaningfully (meaningful)

10 The integration model fulfills the requirements to enable 85 15

students to learn in a truly conscious (mindful)
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Percentage (%)

No Learning Crucial Aspects Agree Disagree

11 The integration model fulfills the requirements to enable 85 15
students to learn in a joyful

12 The model integrates the deep learning approach at each step in 87 13
the EMKONTAN syntax

13 The model has the flexibility to be applied to all topics in 55 45
environmental science and/or ecology content

14 Models can improve students' environmental literacy 15 &5

15  Models can improve students' creative thinking skills 15 &5

16  Models can improve students' collaboration skills 95 5

17  The model is assumed to be able to build student competency as 88 12

the main actors in solving environmental problems.

Discussion

The integration of the deep learning approach and the EMKONTAN model begins
with identifying relevant learning syntax and activities. The planned syntax refers to
inquiry learning as the basis of EMKONTAN and includes six stages: (1) observation of
environmental problems, (2) analysis and identification of problems, (3) preparation of
action plans, (4) implementation of action plans, (5) monitoring and evaluation, and (6)
preparation of follow-up plans. This syntax has the potential to improve students’
environmental literacy because it engages them in a structured sequence of learning
experiences, from recognizing environmental issues to taking reflective follow-up action.
Environmental literacy involves not only understanding environmental concepts, but also
identifying problems, analyzing causes and consequences, evaluating solutions, and
demonstrating responsible action (Mazar et al., 2026; Yildirim et al., 2025). In this regard,
each stage of DL-EMKONTAN contributes systematically to the development of
environmental literacy.

From the perspective of constructivist learning, the DL-EMKONTAN syntax
positions students as active constructors of knowledge rather than passive recipients of
information. Students are encouraged to observe environmental phenomena, formulate
problems, develop predictions, gather evidence, and construct meaning through discussion
and project activities. This is consistent with constructivist principles emphasizing that
knowledge is built through experience, social interaction, and reflection (Wiyono et al.,
2025). The syntax is also closely related to problem-based learning because it begins with
authentic environmental problems relevant to students’ surroundings and guides them
through analysis, planning, implementation, and evaluation of solutions. Such a problem-
oriented structure supports higher-order thinking, decision-making, and collaborative
problem-solving. In relation to environmental education theory, the DL-EMKONTAN
syntax reflects its core goals, namely developing environmental knowledge, awareness,
positive attitudes, problem-solving skills, and participation in responsible action.
Therefore, the model supports environmental literacy not only as knowledge acquisition,
but also as the development of critical awareness and sustainable action competence.

In practice, DL-EMKONTAN learning begins with observing environmental
issues around students, making learning highly contextual and dependent on the socio-
scientific issues surrounding the school. If students have difficulty identifying such issues,
teachers need to provide guidance by orienting the problem and relating it to students’ lives
or prior learning experiences. Students are then given space to analyze the problem deeply
before formulating solutions, because appropriate action requires comprehensive
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understanding. At this stage, teachers provide gradual and flexible assistance, for example
by helping students study facts, make predictions, and identify causes. The results of this
analysis become the basis for preparing action plans. In the next step, students formulate
measurable solutions, consider how they will be implemented, and determine how their
success will be evaluated, including relevant follow-up actions (Elendu et al., 2024). Thus,
the DL-EMKONTAN syntax can be understood as a coherent pedagogical framework that
combines constructivist learning, problem-based learning, and environmental education
principles in higher education environmental science learning.

So, how does the value of deep learning to emerge in this integration? To answer
this, teachers need to ensure that the first and second of DL-EMKONTAN that the issues
discussed in the lesson are truly relevant to students (Marcinauskas et al., 2024; Santos et
al., 2023). If this is achieved, the meaningful aspect can be achieved. For example, if a
teacher in Malang wants to raise the issue of flooding, they don't need to stimulate and
teach students about flooding in Semarang because the characteristics of flooding in the
two areas are different. Flooding in Malang is often caused by land conversion and garbage
accumulation in waterways, while flooding in Semarang is often caused by rising sea
levels. This decision isn't about right or wrong, but rather about the meaningfulness of the
concept being learned.

On the other hand, if the meaningful aspect is achieved, it's easier for teachers to
stimulate students in more depth into a concept and problem simultaneously (Brady et al.,
2021). Students will find it easier to conduct analysis, identification, and other scientific
activities because they are confronted with the problem. Several experts agree that these
activities can increase students' active participation and focus (Solé et al., 2020).
Mindfulness can also develop in the activities of designing solutions and preparing
assessment instruments. Students are faced with situations requiring them to find the best
solutions. If this can be done effectively, it is certain that students' full awareness has
developed integrally in DL-EMKONTAN learning (Sunderman, 2025). Furthermore,
students can realize that the achievement of this learning is not merely cognitive
achievement but also how beneficial the resulting solutions are in solving the problems
they face.

Psychological perspective that when someone can make a real contribution to a
process that impacts the wider community, a sense of personal joy emerges (Traini et al.,
2025). Some researchers believe that this joyfulness can be assessed not only at the end of
the learning process but also throughout the learning process, namely by how students
explore a problem, formulate solutions, and take action. Furthermore, collaborative
activities can also stimulate a sense of joy. However, at the same time, they also face
paradoxical conditions. In this situation, teacher assistance is needed to bridge any potential
problems that arise from student communication, such as by ensuring group heterogeneity.
Some experts believe that heterogeneity within a group, if managed well, can foster student
responsibility based on the strengths and characteristics of each individual so that their
presence within the group community becomes an impactful presence.

This study implies that environmental learning in higher education should move
beyond content delivery toward a contextual, problem-based, and action-oriented process.
The DL-EMKONTAN model provides a practical framework for helping lecturers develop
students’ environmental literacy, critical thinking, and collaboration through meaningful,
mindful, and joyful learning. More importantly, this integration strengthens the role of
higher education in preparing students not only to understand environmental issues, but
also to respond to them through responsible and sustainable action.
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CONCLUSION

This study found that students’ environmental literacy, creative thinking, and
collaboration skills were still not optimal, while environmental science learning was still
dominated by conventional methods. These findings indicate the need for a more
innovative and student-centered learning model. In response to this need, this study
proposes the DL-EMKONTAN model, which integrates deep learning with environmental-
based learning through six main steps: observation of environmental problems, problem
identification and analysis, action planning, action implementation, monitoring and
evaluation, and follow-up planning. This model provides a relevant framework for
supporting more active, contextual, and sustainability-oriented learning in higher
education.
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