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4.2. Recommendations

We recommend the first time you consult the Teacher
Guide you start from the beginning and review the
information we provide.

This guide focuses on the Once you have consulted the information on
NEUMOHEALTH&ENVIRONMENT project-based learning and STEAM teaching
: recommendations in the guides of other Organ Kits,
resource kit. you can go directly to section 4.
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INTRODUCTION

The continuous evolution of education means that teachers have to be aware of new methodologies,
resources and pedagogical tools that enrich the learning experience of students. It is in this context that
the European project OrganKits arises, aimed af the design, production and implementation of
plastinated organs in Secondary Education. In this context we are pleased to present this feacher's
guide that accompanies the resource kit that you will use.

The guide you are holding in your hands is infended to be an agile, simple and practical tool to help
you infroduce and implement plastinated resources in your subject.

Plastinate resources are an innovation in teaching, enabling a deeper understanding of anatomy and
biology. This project aims to infroduce these resources through project-based learning and
with the involvement of the different subjects taught in secondary education.

That is why throughout this guide we will address the essential principles of project-based learning and
also offer a series of recommendations for teaching STEAM. We will then dive right into explaining the

case, how fo use it, and fips and recommendations for its proper implementation.

We will explore how to use this case effectively to give you a clear and accurate picture of what you
have in your hands along with practical guidelines for infroducing it in your secondary classroom.
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PROJECT BASED LEARNING

Project-based learning is a methodology that promotes the active participation of students and their
learning through the implementation of projects with a series of specific objectives. Among the most
outstanding aspects of this methodology, we find:

It is a methodology focused on problem solving and application of theory to real world
problems. Students work with projects that will allow them to investigate, plan and execute

certain actions.

Interdisciplinarity is an important element since this methodology addresses topics that involve
different subjects, which encourages the interconnection of knowledge and skills from different
subjects.

Students become active agents of their own learning, make decisions, and collaborate with
their peers in solving problems in a given context.

Collaboration is key in this methodology that allows students to develop communication,
negotiation and problem solving skills in feams to achieve common goals.

It improves student motivation and engagement.

Project-based learning is a powerful tool in secondary
education and in working with plastinated organs.
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PROJECT BASED LEARNING

Project-based learning allows students to be involved in their own learning process, generating more
authentic and meaningful learning. However, what do we have to take info account for its proper use
in the secondary classroom? Here are some of the issues that you should consider in order to carry it out:

The objectives must be clear and relevant. The first thing to do is to define the objectives
you want the students to achieve. These objectives should be realistic, achievable and
evaluable. You can also fry to make these objectives relevant to the students' reality.

‘ Select arelevant topic that connects with the students' interests, which will help them to
be more motivated throughout the activity.

Create a key problem or question that will guide students throughout the project. It is
important that it is well worded and understandable to the learners as they may need to
return to this question throughout the project. You can add a challenging touch to this
question to act as a challenge to push the learners.

‘ Divide the project into different stages or key milestones to be achieved. Allow time
to research, collaborate, create.

Consider when the plastinated resources will be infroduced and how they will be used by
the students. You must select the appropriate resources for the project and give students
access to them. In addition, if the project requires it, you should complete the materials in
the briefcase with sources of information that you can provide to the students or
encourage them to look for them.

‘ When you are clear about the steps to follow in the project, assess what other subjects
may be involved and how to relate them and integrate them into the work to be done.

Define roles and responsibilities so that each student is clear about his or her role in the
group. Depending on the age or maturity of the students, you can allow them to decide
which role fo assume.

‘ Define the evaluation criteria from the beginning and make sure that the students
understand them.

Act during the process as a support and guide and anticipate possible problems.
Reviewing and monitoring the process is key to progressing correctly and not resulting
in a final product that is not as expected.

‘ Encourage reflection on the project itself and on the use of the resources plastinated. Ask
the students what they have learned and what the use of the plastinated resources has
given them: have the plastinated resources allowed them to learn more than if they had
not used them?
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PROJECT BASED LEARNING

Project-based learning is a very powerful methodology, but it requires good prior planning. Do not
leave room for improvisation and anficipate the difficulties that may arise. At the beginning you may
encounter difficulties in carrying it out, but little by little you will see that the great results achieved will
make the effort worthwhile.

SELECT
RELEVANT
TOPIC

CLEAR
OBJECTIVES

DEFINE
STAGES

INVOLVE
OTHER
SUBJECS

INTRODUCE
ORGANKIT

DEFINE EVALUTATION
ROLES CRITERIA

SUPPORT PROMOTE
AND GUIDE REFLEXION

Figure 1. Project Based Learning Principles to use Organkits.
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EDUCATIONAL RECOMMENDATIONS TO TEACH STEAM

When designing activities to implement the plastinated organs, it is advisable to take into account the
STEAM (Science, Technology, Engineering, Arts and Mathematics) perspective in this design.

S Science
T

Technology

M

Figure 2. STEAM

This perspective can be quite beneficial for high school students in fostering critical thinking,
problem solving and creativity. For this reason, you should take into account:

Encourage collaboration between teachers from different areas o ensure interdisciplinarity in a

way that helps students to see the connections between knowledge. We talked about
interdisciplinarity in the previous secftion, but in the STEAM perspective it is even more important.

Make sure that the project contributes to the learner’s personal development understanding
STEAM as a general idea (it is not simply the sum of many components or specialized knowledge,
but holistic for its various interrelations): STEAM as holistic approach
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4.1. SHORT DESCRIPTION eNVIRC

This briefcase contains:

LUNGS

These sheep lungs have been plastinated in order to preserve their
natural aspect and maximum size (Inspiration). The internal space

(lumen) of the bronchii is preserved to allow the exploration of the
bronchial free with an endoscope.

This specimen includes the trachea, two main bronchii and the different
lobar bonchii. It also include the pulmonar parenchima. The right lung
has four lobes: cranial/superior (divided in two portions), middle,
caudal/inferior and accessory (no present in human). The left lung has
two lobes: cranial/superior (divided in two portfions) and caudal/inferior,

Each lobe of both lungs has its own lobar bronchii. The lobar bronchii of
the cranial lobe of the right lung is the only one that arise directly from
the trachea through the fracheal bronchii. This bronchii is exclusive of
ruminants and pig.

BRONCHIAL TREE

The trachea is divided into the right and left primary bronchi. These
bronchi divide into lobar bronchi with secondary bronchi, tertiary
bronchi, bronchioles, alveolar ducts and alveoli. All these air
passageways are known as the bronchial tree. It is important that
students realize how the air follows the pathway towards the alveoli,
where the gas exchange occurs.
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¢ ' )(’_’ A .. exchange. This is facilitated by the very thin wall of the alveoli which is
: fms =98 0 surrounded by blood vessels.

BOOST EDUCATIONAL MATERIAL IN SECONDARY SCHOOLS d




| 4 q .**. | Co-funded b
‘. OrganKits £ L B

the European Union
for STEAM

4.2. RECOMMENDATIONS

HOW TO USE?

1.Try to ensure a safe space to work with the suitcases.

2.Read the Educational Guide before starting, there are many activities to be understood
and shared with the students and teachers. Access to the Educational activities is provided
by the QR code.

3.The teacher should arrange the groups of students to promote inclusion and diversity.
Consider that this material is idoneous for tactile learning in visually impaired students.

4. Maybe you need help when carrying the briefcases to the classroom. Students are
usually proud of cooperating with this task.

5. Explain to the students what is inside the briefcases before opening them. The different
organs belong to real animals, so use them respectfully.

6. Due to the plastination process, the organs have a special colour, texture
and smell. If required, explain the students the process of plastination

(https://discover-in.com/en/the-plastination/) to make them understand that this is normal.

7. Plastinated specimens are not a toy, but tailo-made and unique anatomical material,
so students should make responsible use of them.

8. These specimens can be handled in any teaching scenario. No gloves are necessary.
9. Prevent them from humidity and excess of light. Store them in a dry place.

10. Specimens are made of silicon. In case of any cutaneous reaction when handling, wash
your hand and contact the doctor for advice.
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4.2. RECOMMENDATIONS

TIPS AND ADVICE

* The plastinated organs included in the NeumoHealth organkit play an essential role in
the educational guide as they lay on the core of each task contained init.

* They are meant to be used both by the teacher and the students in several parts of
each task and are designed to give a concrete understanding of the respiratory system.

* The lungs, bronchial tree and histological lung sectfion will be mostly used for
demonstration purposes by the teacher when introducing a task as well as by the
students when they are presenting their assignments in the final session of the task.

e The endoscope enables the inner exploration of the plastinated lungs, therefore

simulating a medical real experience of important diagnostic techniques
(broncoscopy).
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