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General information

This document describes the Augmented Reality (AR) exercise titled The Smart
Recycling Lab, designed for students aged 14-19 within the framework of the
_BioS4You project.

The aim of this exercise is to help students understand the principles of waste
transformation and circular economy through a hands-on, interactive learning
experience. Using Assemblr EDU, students will access an AR environment where
various types of waste appear on a real-world surface (such as a desk or classroom
table). By selecting each waste object, students navigate through decision
scenarios where they choose between different disposal methods (recycling,
reusing, orimproper disposal) and discover the environmental consequences of
each choice.

This document follows the standard BioS4You AR Exercise template and is
organized into the following sections:

General Information: title, authors, target group, duration, keywords, and topics

Pedagogical Specifications: learning objectives, methodology, integration with
curriculum

Technical Specifications: hardware, software, AR experience design

The exercise has been developed using the 3E approach (Explore — Execute —
Enhance), encouraging students to engage, interact, and reflect throughout the
learning process.

Thanks to AR, students are immersed in an enriched environment where text,
images, and 3D objects appear in the real world. This combination of digital media
and physical space helps to enhance attention, reinforce concepts, and support a
deeper understanding of environmental sustainability.



The Smart Recycling Lab

From waste to clean resources: a circular bio-cycle for the
creation of an eco-habitat

The title highlights both the educational goal and the
technological setting of the exercise. "Smart" refers to the
interactive, decision-based structure where students make real-
time choices and see the outcomes. "Recycling Lab"
emphasizes the experimental dimension, simulating a laboratory
in which learners test waste management options.

The subtitle "From waste to clean resources" reflects the
transformation path explored in the activity, from discarded
materials to sustainable solutions, culminating in the creation of
an eco-habitat. This naming structure makes it accessible to an
international audience of 14-19 year old students.

The Smart Recycling Lab is designed for schoolchildren aged 14-
19 to explore the principles of circular economy through
Augmented Reality. The main objective is to make students
aware of how waste can be transformed into valuable resources
and how individual choices affect environmental sustainability.

The exercise uses AR to place four types of waste objects
(plastic bottle, aluminum can, paper, apple) on the real
classroom desk. Students interact with each item by selecting it
and then choosing among three disposal options: recycling,
reusing, orimproper disposal. Each choice leads to a result
scene with visual representations and short explanatory text that
highlights the environmental consequences.

Before engaging with the AR waste objects, students access
preparatory educational content through three integrated
YouTube videos positioned in the initial AR scene. "Circular
Economy Explained" provides foundational understanding of
circular economy principles, "What Happens to Recycling"
demonstrates real-world recycling processes, and "The 3 R's:
Reduce, Reuse, Recycle" introduces waste hierarchy concepts.
This preliminary phase ensures students possess theoretical
background necessary for meaningful decision-making during
the interactive AR experience.

AR is used here because it allows students to see and
manipulate abstract processes in a concrete way: instead of
reading about recycling, they navigate through decision
scenarios and discover the outcomes of different waste
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Pedagogical specifications

Here we will collect information on how to use the exercise in the learning session
and the results and benefits of using it, from a pedagogical perspective.

The Smart Recycling Lab uses AR to make the abstract concept of
circular economy more concrete and engaging. Instead of reading about
recycling rules, students see four different waste objects on their
classroom desk and interact with them directly. Each decision — recycling,
reuse, or improper disposal — leads to a dedicated result scene with visual
representations and explanations. This visual cause-effect connection
allows students to approach environmental science in a practical way,
while also touching on technology and design thinking in a context that
feels playful and immersive.

The scenario aims to help students understand the relationship between
daily actions and sustainability. The objectives include distinguishing
among different waste management methods, recognizing their
environmental consequences, and justifying choices with simple scientific
reasoning. Another objective is to promote collaboration, since the activity
can be done in small groups, and to strengthen digital competence
through purposeful use of AR technology. Overall, the exercise connects
scientific knowledge with civic responsibility.
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By completing the exercise, students are expected to demonstrate a clearer
understanding of recycling, reuse, and proper disposal methods. They
should be able to explain how different choices lead to specific
environmental outcomes and transfer this reasoning to real-world waste
management practices. The activity is also expected to improve
engagement: students show greater interest and participation because the
concepts are experienced directly rather than only explained.

Which benefits are expected to be reached with its use?

The main benefits are increased motivation and deeper comprehension. AR
makes learning more interactive, which keeps students focused and
curious. The exercise also fosters critical thinking by showing that every
choice has visible consequences. Working in groups encourages
communication and shared decision-making, while the visual representation
of consequences provides a sense of understanding. These benefits go
beyond factual learning, supporting personal responsibility and sustainable
habits in everyday life.
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Technical specifications

In this part it is necessary to specify whether the exercise was
designed to be implemented with AR technology. This part is
fundamental for the translation process. Please include text, audio text
and all the necessary materials.

https://asblr.com/g\Wwlga

The exercise is designed to be implemented entirely with
Augmented Reality. It uses markerless AR, since Assemblr EDU
allows the placement of 3D objects directly on a detected flat
surface such as a classroom desk or the floor.
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No specific marker is required. Students can simply scan a flat
surface with their smartphone or tablet camera. As an
alternative, a simple QR code can be provided to give direct
access to the AR scene.


https://asblr.com/gWwIga

o Hardware: smartphones or tablets with camera and
internet connection. Gyroscope and accelerometer are required
(standard in most modern devices).

U Software: Assemblr EDU app (free, available on Android
and iOS). A PC can be used by teachers for creating or editing the
project, butitis not required for student use.

The AR experience integrates different types of content:

o 3D models (waste items, plants, eco-habitat elements)
o Text overlays (short explanations, feedback messages)
o Scene transitions (navigation between decision scenarios

and result displays)

When students open the exercise with Assemblr EDU, they will
see four 3D waste objects (plastic bottle, aluminum can, paper,
apple) placed on a real desk surface. By tapping on an object,
students navigate to a dedicated decision scene with three button
options for disposal methods: recycling, reuse, or improper
disposal. Each choice leads to a separate result scene that
displays the specific outcome through representative 3D objects
and brief explanatory text with key information about
decomposition times and environmental impact.

If the AR data are Images, the formats needed are .jpg, and .png
(better size < 2Mb) (*)

Short explanatory messages (e.g. "Plastic recycled into a new
bottle", "Organic waste becomes compost") are displayed as
overlays inside Assemblr EDU.

An additional overlay with text "QUIZ" provides access to the
external assessment platform with the following content:

Smart Recycling Lab - Advanced Assessment Quiz

Question 1: The AR experience demonstrates circular economy
principles. What fundamental difference distinguishes the
circular economy from the linear "take-make-dispose" model?

- Circular economy uses only natural materials



Co-funded by
the European Union

Project Number: 2023-1-DEQ3-KA220-5CH-000126516

"Funded by the European Union. Views and opinion: ed are howaver those of the quthor(s) only and do not
necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA).
Neither the European Union nor EACEA can be held responsible for them!




Co-funded by
the European Union

If video

If audio

If 3D model

Project Number: 2023-1-DEQ3-KA220-5CH-000126516

"Funded by the European Union. Views and opinion: ed are howaver those of the quthor(s) only and do not
necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA).
Neither the European Union nor EACEA can be held responsible for them!







Co-funded by
the European Union

"
BIOSYY0U

AR 20

BIO-INSPIRED STEM TOPICS FOR ENGAGING YOUNG GENERATIONS
THANKS TO THE USE OF AUGMENTED REALITY

Project Number: 2023-1-DED3-KA220-5CH-000126516

“Funded by tha European Union. Views and opinions expressed are howavar those of the
author(s) only and do not nacassarily reflect those of the European Union or the
European Education and Culture Executive Agency (EACEA). Neither the European Union
nor EACEA con be held responsible for them”



	Table of Contents
	General information

