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Abstract

The implementation of Deep Learning in elementary education requires learning experiences that are mean-
ingful, engaging, and relevant to students' daily lives. However, research on contextual media-based Deep
Learning in elementary schools remains limited. This study aimed to explore the implementation of Deep
Learning through contextual media using an ecoenzyme project in elementary education. A qualitative de-
scriptive approach was employed at Elementary School Muhammadiyah Program Khusus Pracimantoro. Data
were collected through observations, semi-structured interviews, and documentation, and analyzed using the
interactive model of Miles et al. with methodological triangulation to ensure data credibility. The findings
reveal that contextual media promote meaningful learning by connecting instructional content with authentic
experiences, thereby enhancing students' conceptual understanding, critical thinking, and reflective learning.
In addition, the ecoenzyme project fostered joyful learning by improving students' motivation, collaboration,
communication, and environmental awareness. The study also demonstrates that effective Deep Learning can
be implemented through simple contextual media without relying on sophisticated digital technologies. These
findings contribute to the development of student-centered learning strategies and provide practical implica-
tions for implementing Deep Learning in elementary education.
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learning, ecoenzyme project, inquiry-based learning.
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1. Introduction

Educational reform has increasingly em-
phasized learning that develops not only stu-
dents’ academic achievement but also their
critical thinking, conceptual understanding,
and meaningful learning experiences. In this
context, the Deep Learning approach has
emerged as an instructional paradigm that
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encourages learners to actively construct
knowledge, connect new concepts with prior
experiences, and engage cognitively and emo-
tionally throughout the learning process. In
this study, Deep Learning refers to a pedagog-
ical approach that emphasizes meaningful,
mindful, and joyful learning, enabling stu-
dents to construct knowledge, engage actively
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with learning experiences, and reflect on their
understanding. Consequently, learning suc-
cess is no longer measured solely by academic
outcomes but also by students’ ability to de-
velop conceptual understanding, reflection,
and positive learning experiences. However,
implementing Deep Learning in elementary
schools remains challenging because young
learners require concrete, contextual, and en-
gaging learning experiences that align with
their developmental characteristics (Nafi’ah
& Farugq, 2025).

Learning media play a crucial role in sup-
porting the successful implementation of
Deep Learning. Among various instructional
media, contextual media have received con-
siderable attention because they connect
learning materials with students’ real-life ex-
periences, enabling learners to construct
knowledge more meaningfully. Previous
studies have shown that contextual learning
enhances conceptual understanding, increases
learning motivation, and promotes active par-
ticipation in classroom activities (Yolanda et
al., 2024; Suhermi et al., 2025). Likewise,
contextual media have been found to facilitate
meaningful learning by making abstract con-
cepts more concrete and relevant to students’
daily lives (Dewanti & Shofwan, 2025). In el-
ementary education, contextual-based learn-
ing media have also been reported to improve
students’ enthusiasm, engagement, classroom
participation, and understanding of learning
materials, thereby creating more learner-cen-
tered instructional environments (Salsabil
"Aqiilah & Maula, 2024). These findings in-
dicate that contextual media have considera-
ble potential to support the implementation of
Deep Learning in elementary classrooms.

One contextual learning opportunity that
is particularly relevant to elementary educa-
tion is the use of an ecoenzyme project. Or-
ganic waste is closely connected to students’
providing an

everyday environments,

authentic context in which environmental and
scientific concepts can be explored through
direct learning experiences. Through an
ecoenzyme project, students can engage in ac-
tivities that involve observation, inquiry, col-
laboration, and reflection while connecting
classroom learning with real-life environmen-
tal issues. Such characteristics make the
ecoenzyme project relevant to the implemen-
tation of meaningful, mindful, and joyful
learning within the Deep Learning frame-
work.

Despite these promising findings, several
gaps remain in the existing literature. First,
previous research on Deep Learning has
largely focused on technology-supported
learning, online learning environments, or
contexts outside elementary education, leav-
ing its implementation through contextual
media in elementary classrooms less ex-
plored. Furthermore, prior research has pre-
dominantly employed quantitative ap-
proaches emphasizing learning outcomes,
providing limited understanding of how Deep
Learning is implemented in classroom prac-
tice and how students experience meaningful
and joyful learning throughout the instruc-
tional process (Napitupulu, 2025). Second,
this outcome-oriented emphasis provides lim-
ited insight into the instructional processes
through which Deep Learning develops dur-
ing authentic classroom activities. Research
specifically investigating contextual media-
based Deep Learning in elementary education
is also still limited, particularly studies that
comprehensively examine classroom imple-
mentation, teacher practices, and student
learning experiences (Adestipa et al., 2025;
Feri et al., 2025). Third, limited attention has
been given to how meaningful, mindful, and
joyful learning emerge through students’ ex-
periences, classroom interactions, collabora-
tion, and reflection during contextual learning
activities. This limitation highlights the need
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for qualitative investigations that provide a
richer understanding of instructional pro-
cesses within authentic classroom settings.

Building upon these gaps, the present
study examines how contextual media can
support the implementation of Deep Learning
in an elementary classroom. While earlier
studies have demonstrated the effectiveness
of Deep Learning and contextual learning ap-
proaches, this research provides a more com-
prehensive understanding of how contextual
media support Deep Learning practices in el-
ementary school classrooms. Using a qualita-
tive approach, the study explores teacher in-
structional practices, students’ learning expe-
riences, and classroom interactions that
facilitate meaningful and joyful learning (Nu-
rul et al., 2025; Lim, 2025). This process-ori-
ented perspective contributes empirical evi-
dence that complements previous outcome-
based research.

The novelty of this study lies in examin-
ing how an authentic ecoenzyme project, as a
contextual learning medium, operationalizes
the principles of Deep Learning in an elemen-
tary classroom. Rather than focusing primar-
ily on learning outcomes, this study examines
how meaningful, mindful, and joyful learning
emerge through students’ authentic learning
experiences, classroom interactions, collabo-
ration, and reflection. In this way, the study
provides a process-oriented understanding of
how contextual learning media can facilitate
Deep Learning in an elementary education
setting.

Based on these considerations, this study
aims to explore and describe the implementa-
tion of Deep Learning practices through the
use of contextual media in elementary school
learning. Specifically, it investigates (1) how
contextual media are implemented in class-
room instruction, (2) how they support mean-
ingful and joyful learning experiences, and (3)
how students respond to these learning
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practices. The findings are expected to con-
tribute both theoretically and practically by
providing insights into how contextual media
can facilitate Deep Learning in elementary
education.

2. Method

This study employed a qualitative
descriptive ~ design  to the
implementation of contextual media-based
Deep Learning in an elementary school
setting. A qualitative descriptive approach
was selected because it enables researchers to

explore

obtain a comprehensive understanding of
learning processes, participant experiences,
and classroom dynamics without
manipulating research variables
(Sandelowski, 2000). Rather than examining
relationships  or
measuring learning outcomes, this study
focused on describing how contextual media

causal quantitatively

were implemented to facilitate meaningful
and joyful learning within the Deep Learning
framework.

The research was conducted at
Elementary School Muhammadiyah Program
Khusus Pracimantoro, involving teachers and
students who actively participated in the
implementation of contextual media-based
Deep Learning. Participants were selected
using purposive sampling, with the primary
criterion being their direct involvement in the
learning activities. The research procedure
consisted of five stages: planning,
implementation, data  collection, data
analysis, and conclusion drawing (Miles et al.,
2014). During the planning stage, researchers
identified instructional needs and
collaboratively designed contextual learning
activities. The implementation stage involved
integrating contextual media into classroom
instruction through project-based ecoenzyme
production, where students utilized locally
available organic waste materials. This
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activity enabled students to connect scientific
concepts with authentic experiences from
their thereby
supporting meaningful learning in accordance
with the principles of Deep Learning
(Suhermi et al., 2025).

Data were collected using classroom
observations, semi-structured interviews, and
documentation, which are widely recognized
as complementary techniques for capturing
learning processes, participant perspectives,
and contextual evidence in qualitative
educational research (Greg et al., 2013).

surrounding environment,

Classroom observations were conducted to
instructional activities, teacher—
student interactions, student engagement, and
the use of contextual media during learning.
Semi-structured interviews with teachers and
selected students were carried out to explore
their experiences, perceptions, and responses
toward the implementation of contextual

examine

media-based Deep Learning. Documentation,
including lesson plans, instructional media,
students’ project outputs, field notes, and
photographs of classroom activities, served as
supporting evidence to strengthen the
research findings. The combination of these
data collection methods enabled
methodological triangulation, thereby
enhancing the credibility and trustworthiness
of the data (Denzin, 2012).

Data were analyzed using the interactive
analysis model proposed by Miles et al.
(2014), consisting of data reduction, data
display, and drawing and
verification. During the data reduction stage,
information relevant to the research
objectives was selected, organized, and coded

conclusion

systematically. The reduced data were
subsequently  presented descriptive
narratives to facilitate the identification of
patterns, themes, and relationships among the
findings. Finally, conclusions were developed
and continuously verified throughout the

in

analysis process to ensure the consistency and
credibility of the interpretations. The
analytical process emphasized understanding
instructional practices, students’ learning
experiences, and classroom interactions rather
than measuring learning achievement
quantitatively. This analytical orientation is
consistent with the principles of Deep
Learning, which prioritize meaningful
knowledge construction, critical reflection,
and enjoyable learning experiences.

1. Planning
Identify instructional needs and design
contextual media (ecoenzyme project)

!

2. Implementation
Implement contextual media-based
Deep Learning in the classroom

!

3. Data Collection

Observation Interviews Documentation

Observe learning processes,
teacher-student interactions,
and the use of contextual
media.

Explore experiences,
perceptions, and
responses of teachers
and students.

l

4. Data Triangulation
Triangulation of sources and techniques
(Denzin, 2012)

)

5. Data Analysis (Interactive Model)

Collect supporting data:
lesson plans, media,
student work, field notes,
and photos.

Conclusion Drawing

Data Displa;
ot/ & Verification

Data Reduction

Select, focus, and organize _)
data relevant to the
research objectives.

Present data in narrative SN
descriptions, tables, or
figures to identify patterns
and themes.

l

6. Research Findings
Interpretation of findings related to contextual media-based
Deep Learning practices, teacher practices, and
students’ learning experiences.

Draw conclusions and
verify continuously to
ensure consistency and
validity of findings.

Figure 1. Research Framework for Contextual Me-
dia-Based Deep Learning Implementation

The overall research procedure is illus-
trated in Figure 1. The study was conducted
through five sequential stages, namely plan-
ning, implementation, data collection, data
analysis, and conclusion drawing. During the
planning stage, contextual learning media
were designed based on instructional needs.
The implementation stage involved applying
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contextual media-based Deep Learning
through ecoenzyme project activities in the
classroom. Data were subsequently collected
through classroom observations, semi-struc-
tured interviews, and documentation, fol-
lowed by triangulation to enhance data credi-
bility. Finally, the collected data were ana-
lyzed using the interactive model proposed by
Miles et al. (2014), consisting of data reduc-
tion, data display, and conclusion drawing
and verification, to generate comprehensive
findings regarding the implementation of con-
textual media-based Deep Learning in ele-
mentary education.

3. Result and Discussion

The findings of this study are organized
into three major themes that reflect the
implementation and  experiences and
processes of contextual media-based Deep
Learning in elementary education. These

themes were developed through an
interactive  analysis  of  observation,
interview, and  documentation  data,

representing the recurring patterns that
emerged during the research process. The
discussion is presented by linking the
empirical findings with relevant learning
theories and previous studies to provide a
comprehensive understanding of how
contextual media support meaningful, joyful,
reflective, and student-centered learning. The
three main themes are presented as follows.

a. Contextual Media as a Catalyst for
Meaningful Deep Learning in Ele-
mentary Education
The findings of this study indicate that

the implementation of contextual media

through an ecoenzyme project provided a

contextual setting for experiencing Deep

Learning in  elementary  education.

Classroom observations revealed that

students participated in learning process,
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beginning with identifying environmental
problems, collecting organic materials,
producing ecoenzymes, documenting the
fermentation process, and reflecting on the
outcomes of their projects. Rather than
functioning as passive recipients of
information, students actively constructed
knowledge by connecting scientific concepts
with authentic experiences from their
surrounding environment. This learning
process aligns with Ausubel's theory of
meaningful learning, which argues that new
knowledge is retained more effectively when
it is connected to learners' prior knowledge

and real-life experiences (Indah &
Abimanyu, 2025). Consequently, the
ecoenzyme project provided concrete

experiences through which students could
relate environmental concepts to situations
encountered in their daily lives.

The implementation of contextual media
also was associated with a shift in the pattern
of classroom interaction. During the project,
where students explored ideas, discussed
findings, asked questions, and
collaboratively addressed authentic
problems. Teachers primarily acted as
facilitators who guided inquiry and
encouraged students to reflect on their
This instructional
transformation  reflects the  essential
principles of Deep Learning, which
emphasize active knowledge construction,
critical inquiry, and reflective thinking rather
than rote memorization. Throughout the
learning activities, students demonstrated
willingness in expressing opinions and
proposing alternative solutions related to

learning experiences.

environmental issues, indicating evidence of
active cognitive engagement.

To better illustrate the implementation
of contextual media during classroom
instruction, the main learning activities
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observed  throughout the
summarized in Table 1.

study are

Table 1. Classroom Learning Activities Using Contextual Media-Based Deep Learning

Learning

Teacher Activities
Stage

Student Activities

Deep Learning
Dimension

Expected Learning
Outcome

Problem Identi- Introduced issues re- Identified environ- Meaningful Students connect
fication lated to household mental problemsin Learning learning with real-life
organic waste their surroundings situations
Project Plan-  Guided project plan-  Designed ecoen- Mindful Learn-  Students develop
ning ning and discussion zyme production ing planning and critical
procedures collab- thinking skills
oratively
Project Imple- Facilitated experi- Produced ecoen- Experiential Students construct
mentation ments and monitor- zymes using or- Learning knowledge  through
ing ganic materials authentic experiences
Reflection Facilitated reflective  Evaluated project Reflective Students consolidate
discussions outcomes and Learning conceptual under-
learning  experi- standing

ences

Table 1 illustrates that every stage of the
instructional ~ process intentionally
designed to promote active engagement
rather than passive knowledge acquisition.
The learning sequence demonstrates that
contextual media functioned as a bridge

was

between theoretical concepts and authentic
experiences. Students first encountered
environmental issues that were directly
relevant to their daily before
progressing toward collaborative planning
and practical experimentation.  Such
instructional sequencing enabled students to
construct  understanding
through observation, discussion,
experimentation, and reflection. The
reflection stage was particularly important
because students encouraged to
evaluate both the learning process and the
environmental significance of their projects.
Taken together, these activities show that
meaningful, mindful, and reflective elements
of Deep Learning were embedded within the

lives

progressively

w€ere

project rather than treated as separate
learning activities.

The interview findings further support
the observation data by revealing changes in
how students explained and understood the
learning content. Most students explained
that they previously perceived organic waste
merely as household garbage without
recognizing its environmental  value.
Following participation in the ecoenzyme
project, however, students demonstrated the
ability to explain the scientific principles
underlying organic decomposition,
fermentation processes, and the practical
applications of ecoenzymes using their own
words. Rather than simply recalling
definitions from  textbooks, students
interpreted  concepts  through  direct
experience, illustrating that a process of
connecting concepts with their
experiences and observations. These findings
indicate that contextual media facilitate
conceptual change by allowing learners to
integrate new knowledge into existing
cognitive structures (Indah & Abimanyu,

new

2025). The finding is particularly relevant to
meaningful learning because the learning
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content was presented through an
environmental problem that students could
recognize in their own surroundings.

In addition to conceptual understanding,
classroom observations revealed evidence of
inquiry-oriented thinking. Students
continuously questioned why different
organic  materials produced different
fermentation outcomes, discussed possible
explanations, and proposed improvements
for subsequent project activities. Such
behaviors demonstrate that contextual
learning activities stimulated inquiry-based

learning and encouraged students to evaluate
evidence before drawing conclusions. These
findings support previous research indicating
that contextual learning influences both
mindful learning and joyful learning, where

students actively engage in cognitive
processes  while maintaining positive
emotional involvement throughout

instructional activities (Nafi’ah & Farugq,
2025). The enhancement of students'
conceptual understanding is summarized in
Table 2.

Table 2. Indicators of Students' Meaningful Learning Development

Evidence Observed dur-

Indicator

Initial Understanding

Evidence from Observation
and Interview

Understanding Limited to identifying
of organic  waste types
waste

ing Learning
Explained environmental
impacts and utilization

Students related waste man-
agement to everyday practices

Scientific con- Memorized definitions

Explained

fermentation  Students used their own ex-

cept compre- and ecoenzyme produc- planations during interviews
hension tion independently

Critical think- Responded to teacher Asked questions, analyzed  Active discussions observed
ing questions only problems, and proposed during project implementa-

solutions

tion

Reflection abil-  Limited reflection

Evaluated project out-
ity comes and environmental
benefits

Students reflected on both
process and product

The findings presented in Table 2 indi-
cate qualitative changes in the ways students
understood, discussed, and reflected on the
learning content. Rather than merely de-
monstrating increased factual knowledge,
students exhibited more elaborated explana-
tions and reasoning. Interview data showed
that students were capable of connecting
classroom learning with environmental is-
sues encountered in their daily lives, sugges-
ting that students perceived the relevance of
the learning content beyond the immediate
classroom activity. Moreover, students be-
came increasingly reflective, evaluating not
only the success of their ecoenzyme products
but also the broader environmental
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implications of waste management. Such fin-
dings reinforce the argument that meaningful
learning occurs when instructional experien-
ces enable learners to integrate cognitive un-
derstanding with authentic real-world con-
texts

Another important finding concerns the
role of contextual media in maintaining stu-
dents' cognitive engagement throughout the
learning process. Observational data de-
monstrated sustained participation during
classroom discussions, practical activities,
and reflective sessions. Students were obser-
ved participating in activities that required
direct interaction and collaboration. Teachers
also reported that students who were
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previously passive during conventional ins-
truction became more willing to contribute
ideas when learning activities involved au-
thentic projects. This teacher-reported obser-
vation suggests that the contextual nature of
the activities created additional opportunities

for participation, although it should be inter-
preted as qualitative evidence rather than a
measured change in engagement.

Teacher perspectives regarding the im-
plementation of contextual media are sum-
marized in Table 3.

Table 3. Teachers' Perceptions of Contextual Media-Based Deep Learning

Theme Teacher Observation Educational Implication Supporting Evidence
Student en- Students  participated  Promotes learner-centered  Observation and interview
gagement more actively during instruction data

learning
Conceptual un-  Students understood  Strengthens meaningful  Classroom discussions and re-
derstanding concepts more easily learning flections

through direct experi-

ence

Critical think-  Students asked more an-
ing alytical questions

Encourages inquiry-based
learning

Teacher field notes

Passive students became
more involved

Classroom par-
ticipation

Supports inclusive class-
room participation

Interview with classroom

teachers

Table 3 demonstrates that teachers con-
sistently perceived contextual media as a use-
ful instructional approach for facilitating
Deep Learning. Teachers emphasized that
authentic learning experiences reduced stu-
dents' dependence on direct teacher explana-
tions because learners were able to construct
understanding independently through obser-
vation and experimentation. Furthermore,
contextual media appeared to create a more
inclusive learning environment by encoura-
ging participation from students with varying
academic abilities. Students who previously
hesitated to participate during conventional
lessons became more willing to participate
when engaging in practical project activities.
These findings suggest that contextual media
can support conceptual understanding but
also strengthen learner autonomy and class-
room participation, both of which are funda-
mental characteristics of student-centered le-
arning.

Overall, the findings indicate that con-
textual media function as a contextual sup-
port for meaningful Deep Learning in

elementary education. The ecoenzyme pro-
ject enabled students to integrate prior kno-
wledge with authentic environmental experi-
ences, thereby promoting meaningful kno-
wledge construction, critical inquiry, and
reflective thinking. Unlike conventional ins-
truction that often emphasizes content deli-
very, contextual media facilitated active par-
ticipation throughout every stage of learning,
allowing students to construct concepts
through direct experience and collaborative
problem solving. These findings are consis-
tent with previous studies emphasizing that
Deep Learning is achieved when learning ac-
tivities are relevant to students' lives and en-
courage active meaning-making (Nafi’ah &
Faruq, 2025). Therefore, the present study
adds qualitative evidence that meaningful
Deep Learning can be implemented through
simple contextual media utilizing locally
available environmental resources, without
requiring sophisticated digital technologies.

Journal of Deep Learning | e-ISSN 3110-7591
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b. Fostering Joyful Learning and Colla-
borative SKkills through Ecoenzyme
Project-Based Learning
The findings of this study indicate that

the implementation of contextual media

through an ecoenzyme project provided op-
portunities for a joyful learning environment
that promoted collaboration and social inte-
raction. Throughout the learning process,
students demonstrated high enthusiasm, ac-
tive participation, and sustained engagement
in every stage of the project. Unlike conven-
tional classroom instruction, where students
often rely on teacher explanations and indivi-
dual assignments, the ecoenzyme project en-
couraged learners to explore authentic envi-
ronmental problems collectively and cons-
truct solutions through shared experiences.
Classroom observations showed that students
participated voluntarily in discussions, ex-
changed ideas with peers, and actively con-
tributed during project implementation. Such
conditions reflect one of the fundamental
characteristics of Deep Learning, in which
cognitive development is inseparable from
emotional engagement and collaborative
knowledge construction (Nafi’ah & Farug,

2025).

The joyful atmosphere observed during
the project was associated with the fact tha-
tlearning activities were directly connected
to students' daily lives. Students collected or-
ganic waste from their homes, discussed the
environmental impacts of improper waste
management, and transformed discarded ma-
terials into This

useful ecoenzymes.
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authentic experience made learning relevant
and engaging as students perceived the acti-
vities as relevant to their personal experien-
ces rather than as isolated classroom exerci-
ses. The opportunity to manipulate real ob-
jects, conduct simple experiments, and
observe the fermentation process over time
stimulated curiosity and supported students'
continued participation in the project activi-
ties. Rather than perceiving learning as an
obligation, students appeared to experience
the project as an enjoyable exploration that
allowed them to discover new knowledge in-
dependently.

The observational findings further reve-
aled that students expressed positive emo-
tions throughout classroom activities. Many
students smiled, laughed, and enthusiasti-
cally interacted with their peers while com-
pleting project tasks. Such emotional respon-
ses provide qualitative evidence of positive
emotional engagement during the activities.
According to the Broaden-and-Build Theory,
positive emotions broaden individuals'
thought—action repertoires and can support
social engagement (Fredrickson, 2001). In
the present study, the positive emotional at-
mosphere was accompanied by students' wil-
lingness to participate, ask questions, and in-
teract with peers. This pattern suggests that
joyful learning and cognitive engagement oc-
curred alongside one another during the pro-
ject.

The indicators of joyful learning obser-
ved during the implementation of the eco-
enzyme project are presented in Table 4.
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Table 4. Indicators of Joyful Learning during Ecoenzyme Project-Based Learning

Learning Aspect

Observation
Findings

Student
Responses

Contribution to
Deep Learning

Evidence Source

Learning motiva-
tion

Students partici-
pated voluntarily
throughout activ-
ities

Students expressed
excitement about
project tasks

Increases learning
engagement

Classroom obser-
vation

Curiosity

Students fre-
quently  asked
questions regard-
ing fermentation
and environmen-
tal issues

Students explored

additional  infor-
mation inde-
pendently

Encourages inquiry
and reflection

Observation and
interview

Classroom atmos-
phere

Relaxed, interac-
tive, and support-
ive

Students expressed
enjoyment during
activities

Supports joyful

learning

Field notes

Promotes meaning-
ful engagement

Observation

Active  participa- Nearly all stu- Students confi-
tion dents contributed  dently shared opin-
during  discus- ions
sions and project
implementation

Table 4 demonstrates that joyful lear-
ning emerged consistently across various di-
mensions of classroom activities. Students
displayed willingness to participate that was
reflected in their participation without conti-
nuous teacher prompting. Their curiosity be-
came evident as they formulated questions,
sought explanations from peers and teachers,
and connected project activities with envi-
ronmental issues encountered outside the
classroom. Furthermore, the supportive clas-
sroom atmosphere encouraged students to
participate and express opinions. These ob-
servations suggest that the contextual project
created conditions conducive to joyful lear-
ning, while the qualitative data do not esta-
blish a causal increase in motivation.

Beyond fostering positive emotional en-
gagement, the ecoenzyme project also provi-
ded opportunities for students to develop stu-
dents' collaborative skills. Throughout the
implementation process, students worked in
small heterogeneous groups consisting of
members with different academic abilities
social characteristics.

and Each group

collaboratively planned project activities,
collected organic materials, prepared fer-
mentation containers, documented observa-
tions, and presented project outcomes to the
class. Rather than assigning identical tasks to
every member, students negotiated responsi-
bilities according to individual strengths and
interests, creating opportunities for authentic
teamwork and shared decision-making. Clas-
sroom observations indicated that students
consistently encouraged one another, ex-
changed ideas respectfully, and jointly sol-
ved practical challenges encountered during
project implementation.

The collaborative nature of the eco-
enzyme project also promoted the deve-
lopment of important social competencies.
Students learned to communicate effectively,
negotiate differing opinions, resolve disagre-
ements constructively, and assume responsi-
bility for completing assigned tasks. Such
competencies represent essential twenty-
first-century learning skills that extend be-
yond academic achievement. According to
(2014),

Fullan and Langworthy Deep
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Learning encompasses not only cognitive de-
velopment but also interpersonal competen-
cies that enable learners to collaborate,
communicate, and contribute positively
within their communities. The present fin-
dings support this perspective by demonstra-

ting that collaborative project-based learning

provides authentic opportunities for students
to develop these competencies naturally
through meaningful social interaction.

The development of collaborative skills
observed throughout the study is summarized
in Table 5.

Table 5. Development of Students' Collaborative Skills

Collaboration Student Teacher Educational
. . . Data Source
Indicator Behavior Observation Outcome
Communica- Shared ideas openly Students commu- Improved interper- Observation
tion during discussions nicated  respect-  sonal skills
fully

Responsibility Completed assigned Students showed  Strengthened self- Observation and
project tasks accountability management interview

Teamwork Assisted peers during ~ Students collabo-  Enhanced collabo-  Classroom obser-
project activities rated effectively rative competence vation

Problem-solv- Resolved project-re-
ing lated challenges col-

lectively tions

Students proposed
alternative

Observation and
documentation

Improved collec-

solu-  tive reasoning

Table 5 indicates that collaborative com-
petencies developed alongside students' cog-
nitive understanding. Rather than functio-
ning as isolated social activities, communica-
tion, teamwork, and shared problem-solving
became integral components of the learning
process. Teachers reported that students were
able to distributing responsibilities fairly,
respecting diverse opinions, and reaching
collective decisions through discussion.
These experiences provided opportunities for
the development of responsibility and mutual
respect among group members. Furthermore,
collaborative problem-solving encouraged
students to evaluate multiple perspectives be-
fore making decisions, thereby strengthening
critical thinking alongside interpersonal
competence. Such findings confirm that pro-
ject-based contextual learning provides an

authentic environment for integrating
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cognitive, affective, and social dimensions of
Deep Learning.

Interview data with teachers further re-
vealed that the joyful and collaborative lear-
ning environment was perceived to support
students' confidence and classroom participa-
tion. Teachers observed that students who
were previously passive during conventional
lessons became increasingly willing to ask
questions, present project findings, and en-
gage in classroom discussions. This behavi-
oral change was associated by teachers with
the supportive and cooperative nature of the
project activities. Teachers also emphasized
that authentic project activities created equal
opportunities for every learner to contribute
according to individual abilities, thereby su-
pporting inclusive classroom participation.

Teacher perceptions regarding the influ-
ence of ecoenzyme project-based learning
are summarized in Table 6.
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Table 6. Teachers' Perceptions of Joyful and Collaborative Learning

Teacher Per-

Impact on Stu-

Educational Im- Supporting Evi-

spective

dents

plication dence

Joyful learning Students ap- Increased class- Creates  positive Interview
peared more en- room engagement learning  experi-
thusiastic and ences
motivated
Student confidence  Passive students Improved class- Encourages learner  Observation and
became more ac- room participation  autonomy interview
tive
Collaborative Students effec- Better communica-  Supports student-  Observation
learning tively worked to-  tion and teamwork  centered learning
gether

Students became
more responsible
and environmen-
tally aware

Character develop-
ment

ship

Strengthened
operation and envi-
ronmental steward-

Interview and doc-
umentation

co-  Supports holistic

education

Table 6 highlights teachers' consistent
perceptions that contextual media-based pro-
ject learning supported students' emotional,
social, and behavioral engagement. Teachers
emphasized that authentic learning activities
transformed the classroom into a more inte-
ractive and supportive environment, enabling
students to participate according to their abi-
lities and roles within the project. Further-
more, teachers reported positive observa-
tions in students' responsibility toward pro-
ject  completion and  environmental
sustainability. These findings indicate that
joyful learning extends beyond emotional sa-
tisfaction and can be connected with broader
educational goals, including character educa-
tion, environmental awareness, and collabo-
rative competence.

Another important finding concerns the
relationship between joyful learning and stu-
dents' willingness to extend learning beyond
the classroom. Students expressed a desire to
continue ecoenzyme production outside the
classroom by involving family members in
household organic waste management. This
finding suggests that contextual learning ex-
periences may encourage students to consi-
der applying the learning experience in their

everyday contexts. Such transfer of learning
demonstrates that joyful and meaningful edu-
cational experiences can encourage learners
to connect acquired knowledge with authen-
tic social contexts.

Overall, the findings indicate that eco-
enzyme project-based learning provided op-
portunities for joyful learning while simulta-
neously supporting the development of stu-
dents' collaborative competencies. The
integration of authentic environmental pro-
jects with contextual media enabled students
to experience learning as an enjoyable, mea-
ningful, and socially interactive process. Po-
sitive emotional engagement was observed
alongside participation, curiosity, and confi-
dence, whereas collaborative activities invol-
ved communication, teamwork, responsibi-
lity, and collective problem-solving. These
findings support the argument of Fredrickson
(2001) that positive emotions can broaden
engagement and reinforce the perspective of
Fullan and Langworthy (2014) that Deep Le-
arning encompasses interconnected cogni-
tive, affective, and social dimensions.

Therefore, this study provides qualita-
tive evidence that simple contextual projects
utilizing local environmental resources can
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create opportunities for joyful learning, col-
laboration, and character-related deve-
lopment in elementary classrooms.

c. Pedagogical Implications of Contex-
tual Media for Deep Learning Imple-
mentation
The findings of this study provide im-

portant pedagogical implications regarding

the implementation of Deep Learning
through contextual media in elementary edu-
cation. Beyond describing patterns of enga-
gement and participation in students' cogni-
tive, affective, and social engagement, the
findings reveal that contextual media also
were associated with instructional practices
that encouraged more student-centered, in-
quiry-oriented, and experience-based lear-
ning. Throughout the implementation of the
ecoenzyme project, teachers primarily func-
tioned as facilitators who guided students
through authentic
while continuing to provide instructional di-
rection and support. This pattern reflects one
of the core principles of Deep Learning,
which emphasizes meaningful knowledge
construction, reflective thinking, collabora-
tion, and learner autonomy rather than tea-
cher-centered information delivery (Nafi’ah
& Farugq, 2025).

learning experiences,

Observation data showed that teachers
were not limited to direct information deli-
very during classroom instruction. Instead,
they designed learning situations that encou-
raged students to investigate environmental
problems, formulate questions, conduct ex-
periments, discuss findings, and evaluate
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project outcomes collaboratively. Such ins-
tructional practices created opportunities for
students to actively participate throughout
the learning process while simultaneously
developing inquiry-oriented thinking. Tea-
chers reported that contextual media enabled
them to facilitate classroom discussions more
naturally because students could directly re-
late scientific concepts to authentic situations
encountered in their daily lives. Conse-
quently, classroom interaction became more
dynamic, reflective, and learner-centered du-
ring the project activities.

The findings further indicate that con-
textual media functioned as an effective pe-
dagogical bridge between curriculum objec-
tives and authentic learning experiences. Ra-
ther than presenting environmental concepts
solely through textbooks or lectures, teachers
integrated locally available organic waste
into project-based activities that enabled stu-
dents to observe, analyze, and solve real-
world problems. This instructional approach
reduced the gap between theoretical knowle-
dge and practical application, allowing stu-
dents to understand scientific concepts
through direct experience. Such findings
reinforce the perspective that contextual lear-
ning environments facilitate meaningful kno-
wledge construction by connecting learning
materials with learners' prior experiences and
surrounding environments (Indah & Abi-
manyu, 2025).

The major pedagogical changes obser-
ved during the implementation of contextual
media-based Deep Learning are summarized
in Table 7.
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Table 7. Pedagogical Changes Following the Implementation of Contextual Media-Based Deep Learning

Pedagogical Contextual Media-Based

Educational Implication

Evidence Source

Aspect

Deep Learning

Teacher Role Learning facilitator Promotes student auton-  Observation and inter-
omy view
Student Role Active knowledge construc-  Enhances meaningful en-  Observation
tor gagement
Learning Re- Local environmental re-  Strengthens contextualun- Documentation
sources sources and ecoenzyme pro-  derstanding
ject
Learning Process Inquiry, project-based, and  Supports higher-order ~ Observation
reflective thinking

Table 7 illustrates a shift in instructional
patterns following the implementation of
contextual media. The most notable pedago-
gical pattern concerned the complementary
roles of teachers and students. Teachers faci-
litated learning through questioning, scaffol-
ding, and reflection, while students assumed
greater responsibility for constructing un-
derstanding through project activities. The
utilization of local environmental resources
also diversified instructional materials and
reduced dependence on textbook-centered le-
arning. These pedagogical patterns indicate
that contextual media can provide practical
opportunities for implementing learner-cen-
tered learning in elementary classrooms.
Consequently, learning becomes a collabora-
tive process in which teachers and students
interact through authentic learning experien-
ces.

Another important implication emerging
from this study concerns the accessibility and
sustainability of contextual media as instruc-
tional resources. Unlike technology-oriented
approaches discussed in parts of the existing
literature, the present findings provide quali-
tative evidence that meaningful learning ac-
tivities can also be designed using simple, lo-
cally available materials. The ecoenzyme

project required organic household waste,
reusable containers, and collaborative class-
room activities, making it feasible for scho-
ols with limited technological infrastructure.
This finding suggests that the implementa-
tion of Deep Learning can depend substanti-
ally on instructional design and pedagogical
creativity rather than solely on the sophisti-
cation of educational technology.

Furthermore, teacher interviews indica-
ted that contextual media helped address ins-
tructional challenges commonly experienced
during elementary science instruction. Tea-
chers explained that abstract scientific con-
cepts, which were previously difficult for stu-
dents to understand, became more com-
prehensible ~ when  presented through
authentic project activities. Students were
able to directly observe fermentation proces-
ses, discuss environmental issues, and con-
nect theoretical knowledge with practical ex-
periences. Consequently, teachers reported
more active classroom interaction, greater
student curiosity, and more meaningful clas-
sroom discussions during the project activi-
ties.

The pedagogical benefits identified by
participating teachers are summarized in Ta-
ble 8.
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Table 8. Teachers' Perceptions of the Pedagogical Benefits of Contextual Media

Pedagogical

Teacher Observation
Benefit

Qualitative
Implication

Educational
Significance

Supporting
Evidence

Student centered  Students became more Increased learner au-  Interview Supports  Deep
instruction independent tonomy Learning princi-
ples
Easier concept Students wunderstood Improved conceptual Observation Facilitates mean-
delivery concepts through au-  understanding ingful learning
thentic experiences
Increased partici- More students contrib-  Better classroom in-  Observation Encourages inclu-

pation uted during classroom  teraction and interview sive learning
discussions

Flexible instruc- Teachers utilized local  Sustainable  class- Documenta- Applicable in di-

tional resources environmental materi- room innovation tion verse school con-

als

texts

Table 8 demonstrates that teachers per-
ceived contextual media as a useful pedago-
gical resource that supported several aspects
of classroom instruction. Rather than functi-
oning solely as learning aids, contextual me-
dia became instructional resources that faci-
litated active discussion, inquiry, collabora-
tion, and reflective thinking. Teachers
emphasized that authentic projects simplified
the explanation of abstract scientific con-
cepts because students could directly observe
and experience the phenomena being studied.
Moreover, the flexibility of using locally
available resources enabled teachers to de-
sign meaningful learning activities without
depending on sophisticated technological fa-
cilities.

The present findings also contribute to
the ongoing discussion regarding educational
innovation in the era of digital transforma-
tion. Existing literature frequently associates
Deep Learning with digital learning environ-
ments, virtual laboratories, learning manage-
ment systems, and technology-enhanced ins-
truction. The present study adds a qualitative
perspective by showing how meaningful le-
arning activities can also be organized
around contextual projects grounded in local
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environmental resources. Therefore, techno-
logical sophistication should not be regarded
as the sole determinant of instructional inno-
vation. Instead, pedagogical design remains
important in creating authentic learning ex-
periences that encourage students to actively
construct knowledge and connect classroom
concepts with real-life situations.

This perspective represents an important
contribution to the literature because many
schools, particularly in developing regions,
continue to experience limitations in digital
infrastructure. The findings indicate that con-
textual media provide an accessible alterna-
tive for implementing Deep Learning
without requiring substantial financial inves-
tment or advanced technological equipment.
Consequently, schools with limited access to
digital technologies may still implement me-
aningful, student-centered instruction by uti-
lizing locally available learning resources.

To clarify the contribution of the present
study compared with previous research, Ta-
ble 9 summarizes the distinctive pedagogical
implications identified through the imple-
mentation of contextual media-based Deep
Learning.
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Table 9. Comparison of Previous Studies and the Present Research

Research . . Pedagogical Supportin
P Previous Studies Present Study Contgil;gution Relfoepr enceg
Learning media Predominantly digital Contextual mediaus- Demonstrates Ahmed et al
technology and online ing ecoenzyme pro- effectiveness (2021)
platforms ject of non-digital
innovation
Research focus Learning  outcomes Learning  process, Provides pro- Napitupulu
and technology inte- teacher  practices, cess-oriented (2025)
gration and student experi- evidence
ences
Educational con- Mostly higher educa- Elementary educa- Expands em-  Adestipa et al.
text tion tion pirical evi-  (2025)
dence for pri-
mary educa-
tion
Deep Learning Technology-supported  Local contextual pro-  Extends peda- Nafi'ah & Faruq

implementation learning

ject-based learning

gogical appli- (2025)
cation of Deep

Learning

Table 9 summarizes the positioning of
the present study in relation to existing rese-
arch. While previous investigations have
examined technology-supported Deep Lear-
ning and learning outcomes, this study provi-
des qualitative evidence of how contextual
media can be used in an elementary class-
room. Furthermore, unlike studies focusing
primarily on measurable learning outcomes,
the present research provides process-orien-
ted evidence concerning instructional practi-
ces, teacher facilitation, classroom interac-
tions, and students' learning experiences.
This process-oriented perspective enriches
current understanding by explaining how
Deep Learning can be implemented through
authentic contextual activities within an ele-
mentary educational setting. Consequently,
the findings broaden the pedagogical discus-
sion of Deep Learning by highlighting the
importance of contextual instructional design
alongside technological innovation.

Another significant implication con-
cerns teacher professional development. The
implementation of contextual media-based
Deep Learning requires teachers to develop

competencies in designing authentic learning
experiences, facilitating inquiry-based dis-
cussions, conducting reflective activities, and
utilizing local environmental resources crea-
tively. Therefore, future teacher training pro-
grams may benefit from extending beyond
technological literacy to include instructional
design strategies that integrate meaningful,
mindful, and joyful learning into everyday
classroom practice. Strengthening these pe-
dagogical competencies may enable teachers
to implement Deep Learning across diverse
educational settings regardless of technologi-
cal availability.

Overall, this study provides qualitative
evidence that contextual media can support
the implementation of Deep Learning in ele-
mentary education. The ecoenzyme project
created opportunities for student-centered le-
arning, authentic inquiry, collaborative pro-
blem-solving, and reflective knowledge
construction. Unlike approaches emphasi-
zing digital technologies, the present findings
show that meaningful educational experien-
ces can also emerge from simple contextual
resources that are closely connected to
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students' daily lives. This study therefore
contributes to the literature by highlighting
that the implementation of Deep Learning in-
volves pedagogically meaningful learning
experiences, contextual relevance, teacher
facilitation, and active student participation,
rather than technological sophistication
alone. These findings provide theoretical and
practical insights for educators seeking to
strengthen the implementation of Deep Lear-
ning through accessible, sustainable, and
contextually relevant instructional practices
in elementary schools.

4. Conclusion

This study provides qualitative evidence
that the implementation of Deep Learning
through contextual media in the form of an
ecoenzyme project can support meaningful le-
arning in elementary education. The findings
indicate that contextual media provided op-

portunities for students to connect instructio-
nal content with their real-life experiences
and actively construct knowledge through au-
thentic learning activities. The ecoenzyme
project also encouraged students to engage in
questioning, discussion, inquiry, and reflec-
tion, reflecting important dimensions of Deep
Learning. The study also found that contex-
tual project-based learning created opportuni-
ties for joyful and collaborative learning. Stu-
dents demonstrated enthusiasm, curiosity, ac-
tive participation, and positive interaction
during the learning activities, while collabo-
rative project work involved communication,
teamwork, responsibility, and environmental
awareness. These findings indicate that Deep
Learning involves interconnected cognitive,
affective, and social dimensions rather than
cognitive learning alone.

Furthermore, the findings provide impor-
tant pedagogical implications regarding the
implementation of Deep Learning through
contextual media. The study indicates that
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meaningful and authentic learning activities
can be designed using simple, locally availa-
ble environmental resources without relying
exclusively on sophisticated digital technolo-
gies. The ecoenzyme project provided tea-
chers with opportunities to facilitate student-
centered, inquiry-oriented, collaborative, and
reflective learning. This finding highlights the
importance of contextual instructional design
and teacher facilitation in supporting the im-
plementation of Deep Learning in elementary
classrooms.

Overall, this study contributes to the
growing body of knowledge on Deep Lear-
ning in elementary education by providing
qualitative, process-oriented evidence concer-
ning contextual media, teacher facilitation,
classroom interaction, and students' learning
experiences. Theoretically, the findings en-
rich the understanding of how meaningful,
mindful, and joyful dimensions of Deep Lear-
ning can be integrated through authentic con-
textual activities. Practically, the findings pro-
vide insights for teachers seeking to design
accessible, sustainable, and contextually rele-
vant learning experiences by utilizing local
environmental resources. Future studies may
investigate the implementation of contextual
media-based Deep Learning across different
subjects, educational levels, and cultural con-
texts, as well as examine how contextual and
digital learning media can be integrated to su-
pport diverse learning experiences.
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