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ABSTRACT

Anatomy education is essential in medical and dental training but often relies on costly resources like
cadavers and digital tools, which may not be accessible to all institutions. To overcome these
limitations, this study introduces an innovative, sustainable approach by using recyclable materials to
build anatomy models. This method also aligns with Gen-Z students’ preference for active, hands-on,
and exploratory learning experiences. Therefore, this study aims to evaluate the effectiveness of
practical model-making using recycled materials in enhancing anatomical understanding, engagement
and satisfaction among UiTM preclinical years dental students. 76 undergraduate dental students
attended standard didactic anatomy lectures delivered by the lecturers, followed by a practical activity
involving the creation of anatomical models using recycled materials. Guided by the knowledge
acquired during lectures, students worked in groups to design a model based on the assigned anatomy
topics. Students were surveyed to assess their understanding, engagement and satisfaction on the novel
teaching initiative. The post-activity questionnaire showed that most students reported high
engagement, improved understanding, and overall satisfaction with the model-building activity using
recyclable materials. Students appreciated the hands-on, creative approach, collaborative teamwork,
and active learning format, which enhanced their retention and enjoyment. Many also valued the
sustainable aspect of the activity, noting increased environmental awareness in an academic setting.
This model-making initiative using recycled materials demonstrates that with innovation and
collaboration, quality anatomy education can be delivered effectively regardless of resource
limitations. It reinforces the importance of active learning strategies in medical education while
promoting sustainability, creativity, and student engagement.

Keyword: anatomy education, active learning, recycled materials, student engagement, student
satisfaction

1. INTRODUCTION

Anatomy forms a fundamental component of both medical and dental education, historically supported
by resource-intensive modalities such as cadaveric dissection, plastinated specimens, and increasingly,
high-fidelity digital simulations (1). However, limited access to these teaching aids, particularly in
resource-constrained settings, poses significant challenges to equitable and effective anatomy
instruction. In response, educators are exploring sustainable, low-cost innovations that align with the
learning preferences of Generation Z students, who thrive in environments that support active learning,
creativity, and project-based exploration (2). Integrating recyclable materials into the construction of
anatomical models offers a pedagogically sound and environmentally conscious alternative that
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enhances student engagement and understanding while reducing financial and logistical burdens. This
study aims to explore the relationship between active learning, via constructing anatomical models
from recyclable materials, and students’ engagement and satisfaction.

2. METHODOLOGY

76 undergraduate dental students were given their standard didactic anatomy lectures on topics of
interest. Within the same week, students were given the task of constructing a specific component of
the anatomical system of interest. Models had to represent anatomical structures that were discussed,
anatomical structures had to be labelled accordingly and had to be constructed from recycled materials.
After completion of the anatomical model, students had to present the constructed models to their
peers and lecturers. Understanding and accuracy of the information were assessed by the lecturers
present. At the end of each module, students were asked to answer a questionnaire on student
engagement and satisfaction. The questionnaire was adapted from Lane et al. (2021) (3).

3. FINDINGS

The constructed anatomical models are as shown in Figure 1. Regarding students’ understanding and
presentation accuracy, lecturers observed that the majority of students demonstrated a clear
understanding of spatial relationships and functional anatomy, as evidenced by the anatomical
accuracy and detail of the constructed models. Lecturers noted that the process encouraged deeper
critical thinking, as students were required to justify the placement, proportion, and interconnectivity
of each anatomical component. While some variability in model precision was acknowledged, the
overall quality of work exceeded expectations. Lecturers also emphasized the pedagogical value of
the activity in promoting diagnostic reasoning and peer discussion, reinforcing complex concepts
through tactile, visual, and collaborative learning experiences.

The post-activity questionnaire revealed that 94.7% of students (n=72) reported high levels of
engagement during the model-building process, citing the hands-on nature of the activity and the
opportunity to apply anatomical knowledge in a creative context as key motivating factors.
Furthermore, 97.4% of respondents (n=74) indicated that the activity increased their understanding of
anatomical structures on top of the traditional didactic methods. In terms of satisfaction, all students
(n=76) rated the overall experience as satisfying, highlighting the novelty of using recyclable
materials, the collaborative team environment, and the active learning format as major contributors.
Open-ended responses supported these findings, with recurring themes including enhanced retention,
enjoyment, and a sense of accomplishment. Several students also expressed appreciation for the
sustainable approach, noting increased awareness of environmental responsibility within academic
practices. These findings suggest that integrating recycled material-based model construction into
anatomy education not only promotes engagement and satisfaction but also aligns well with
pedagogical goals of active and sustainable learning.
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Figure 1 Anatomical models made from recycled materials showing the a) respiratory system, b) urinary
system, c) gastrointestinal system, and d) respiratory system.

Table 1 Students responses to emotional, cognitive and behavioural engagement during anatomy practical

sessions.

Strongly Disagree Neutral Agree Strongly

Disagree Agree
Emotional Engagement
I felt isolated during practical sessions. 37 22 11 6 0
I felt anxious in practical sessions. 25 26 12 11 2
I liked taking part in practical session. 0 1 12 24 39
I felt the amount of my interaction with other 0 0 4 33 39
students in this practical session was
appropriate.
I feel that the amount of my interaction with the 0 2 10 27 37
instructor in this practical session was
appropriate.
I felt connected with other students in this 0 2 6 23 45
practical session.
Cognitive Engagement
I was engaged in practical sessions. 0 0 4 37 35
This practical session has improved my 0 1 1 32 42
understanding of key concepts.
When I read or viewed the practical materials, 1 0 1 18 37 20
asked myself questions to make sure I
understood.
I read extra materials to learn more about the 1 20 21 24 10
topics covered in practical sessions.
If I did not understand a concept in the practical 0 2 8 36 30
session, I did something to figure it out.
Behavioural Engagement
I am likely to ask questions in practical sessions. 1 2 20 38 15
Practical sessions required more time and effort 0 7 20 35 14
compared with my other subjects.
I can consistently pay attention during practical 0 3 19 36 18

sessions.
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4. CONCLUSION

In conclusion, the integration of recycled materials into anatomy model-making not only addresses
the challenges posed by limited educational resources but also exemplifies how innovative, student-
centered approaches can enrich medical and dental education. This initiative highlights the potential
of collaborative, hands-on learning experiences to foster deeper understanding, creativity, and
environmental consciousness among students. By aligning with the values and learning
preferences of today’s learners, such sustainable educational practices ensure that high-quality
anatomy instruction remains accessible, engaging, and impactful across diverse academic settings.
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