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“Breaking Barriers” 

THE PHILOSOPHY BEHIND OUR LESSON PLANS 

Teachers participating in CÚRAM’s Teachers in Residence programme have developed a 
‘learning module’ on MedTech in Ireland that links with multiple streams and themes in the 
primary and junior cycle curricula. The primary and secondary lesson plans were created by 
teachers for teachers and are accessible online to use in classrooms all over the world. 

 

During their residencies, teachers developed the contents of the lesson plans by working 
directly with CÚRAM researchers, while learning about the medical device research being 
carried out at CÚRAM. Primary teachers were paired with secondary teachers to create 
plans covering five major themes: biomaterials, heart, brain, musculoskeletal system and 
stem cells. The partnership between the primary and secondary teachers ensured that the 
materials created follow a natural progression from one age group to the next. 

 

The lesson plans were further designed and formatted by a Visual Artist who used various 
teaching methodologies to suit the multiple intelligences and range of learning styles and 
abilities present in classrooms. By using a range of teaching approaches we hope to engage 
all children at all levels whatever their natural talents or interests may be. 

 

We hope that you and your students find these resources an enjoyable way to learn about 
our research centre and the MedTech industry! 

 

Sincerely, 

 

Dr. Sarah Gundy 

Programme Manager-Teachers in Residence 



 

Medical Devices & the Brain Introduction 

Lesson 

  

Primary School Curriculum Links 

Strand: 

Living Things 

Strand Unit: 

Human Life 

Variety and characteristics of Humans 

Content Objectives: 

Children should be enabled to: 

 Develop a simple understanding of the structure of some of the body's 

major internal and external organs. 

 

Strand: 

Environmental Awareness and Care  

Strand Unit: 

Science and the Environment 

Content Objectives: 

 Appreciate the application of science and technology in familiar 

contexts. 

 Examine some ways that science and technology have contributed 

positively to the use of the Earth's resources. 

 Recognise the contribution of scientists to society. 

 

 



 

Strand Unit: 

Properties and Characteristics of Materials 

Content Objectives: 

 Identify how materials are used. 

 Recognise that some materials decay naturally while others survive a 

long time in the environment. 

 

Learning Outcomes  

Children should be enabled to: 

1. Understand what a neuron. 

2. Understand how a nerve impulse is transmitted. 

3. Know the general function of neurotransmitters. 

4. Be familiar with some of the symptoms of Parkinson’s disease. 

5. Know the chemical cause of this disease - lack of dopamine. 

6. Know some possible treatments for this disease. 

7. Be familiar with the concept of Deep Brain Stimulation. 

8. Understand the importance of the use of the correct 

biomaterials. 

9. Understand the role of Biomedical Engineers and Biomedical 

Scientists. 

10. Recognise why the design of a medical device is important for 

its function. 

11. Design a medical device. 

 

 

 



 

Keywords and Definitions 

  Keyword Definition 

1.  Neuron Specialised cell capable of transmitting 

an electrical impulse and producing 

neurotransmitter substances 

2.  Neurotransmitter Chemicals manufactured by neurons 

which can stimulate the next neuron 

3.  Dopamine Neurotransmitter produced by neurons 

in the brain 

4.  Symptoms Sign indicating the presence of an 

illness 

5.  Tremor Involuntary, rhythmic shaking of the 

muscles 

6.  Diagnose Match all the symptoms to the correct 

disease or disorder 

7.  Treat Method of relieving symptoms 

8.  Substantia Nigra Area located in the midbrain that plays 

an important role in movement 

9.  Biomaterials Materials which will not cause damage 

to the body 

10.  Minimally 

invasive 

Can be inserted into the body with 

minimum of damage 

 



 

11.  Biomedical 

Engineer 

Designs medical devices 

12.  Deep Brain 

Stimulation 

Use of electrical activity to stimulate 

neurons 

13.  Electrodes Electrical conductor through which 

electrical current can enter the body 

14.  Medical Device A medical device is a material used to 

diagnose, prevent, monitor and treat 

the effects of illness 

15.  Synapse A gap between two neurons where 

impulses pass by diffusion of a 

neurotransmitter 

 

Learning Activities 

Children will: 
 Complete the K and W parts of the KWL chart. 

 Watch first 10 minutes of a video on Parkinson’s disease where 

patients are introduced. 

 Complete the video worksheet. 

 Discuss what might be the cause on these patients’ symptoms. 

 Learn about neurons communicating using neurotransmitters. 

 Engage in talk and discussion on biomaterials and medical 

devices. 

 Participate in group activities to construct their own medical 

device which is minimally invasive.  

 Present their work to the class. 



 

 Evaluate their work using a work sheet. 

 Fill in the L part of the KWL chart. 

 Teacher’s Tip: 

o Make jellies (brains) in queenie bun holders of a thick, 

solid consistency or freeze if too wobbly! 

o Have an extra “brain” for each group as they tend to get 

seriously damaged! 

 

Optional 

Show part of Video Feats of Modest Valour (Timings: 9 minutes 30 

seconds – 11 minutes) showing difference in patient before and after 

implant of Deep Brain Stimulation device. 

 

Extra Info / Files 

  Web Address Brief Description 

 www.webmd.com/parkinsons-

disease/ss/slideshow-index 

Web MD: Slideshow: A 

visual guide to Parkinson’s 

 

Resources 

 Teacher Lesson Plan 

 PowerPoint to guide lesson 

 Interactive KWL worksheet 

 Video on Parkinson’s Disease “Feats of Modest Valour” 

 Question worksheet for video on Parkinson’s Disease 



 

 Web MD slideshow: Visual representation of Parkinsons (up to 

slide 18) 

 Medical device worksheet/evaluation sheet 

 One set of materials for each group constructing a medical 

device: 

o Plasticine or jelly model of the brain 

o Thin/thick straws 

o Thin/thick wire/pipe cleaners 

o Lollipop sticks/match sticks 

o Scissors 

o Tape 

o Glitter/glitter glue can be used to represent stem cells 

(optional) 

 

Methodologies 

 Talk and Discussion 

 Use of open questioning 

 Active learning 

 Guided and discovery learning 

 Collaborative learning 

 Free exploration of materials 

 Investigative approach 



 

Assessment 

 Self-assessment – evaluation sheet 

 Teacher observation – construction of medical devices 

 Teacher questioning – KWL, talk and discussion 

 

Linkage and Integration 

 Art – construction 

 S.P.H.E. – working together co-operatively,  

 English – oral language through talk and discussion and 

presenting their work 

 Maths – problem solving  

 Science – Forces – Electricity 

 

Differentiation by: 

 Teaching style 

 Support 

 Task 

 

 



Power Point Presentation – The Brain and Spinal Cord 
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Parkinson’s Disease 



Watch the video and answer these two questions. 

1. Which of these symptoms do you notice in Brian and Milena? 

 Brian Milena 

Shakes/Tremors   

Stooped/Bent over a 

little 

  

Looks very serious   

 

2. Which part of the body is not working properly? Tick your choice. 

Muscles  

Heart  

Brain  

Stomach  

Bones   

 



Design a Medical Device for Parkinson’s Disease 

  Tick when 

complete 

1. Choose 

materials 

We picked:  

2. Draw a 

plan 

This is what it will look like:  

3. Test Is it minimally invasive?  

4. Fix We will change this to make our medical 

device better: 

 

 

Names of Biomedical Engineers:_____________________________________________________ 



 

 

FACTS ABOUT MEDTECH IN IRELAND 

 Ireland is the second largest exporter of MedTech products in Europe.  

 Ireland’s MedTech sector employs 29,000 people across 450 companies. 

 Ireland has the highest number of people working in the MedTech industry than in 
any other European country, per head of population. 

 18 of the world’s top 25 MedTech companies have a base in Ireland. 

 Galway employs one third of the country’s MedTech employees. 

 

MedTech companies with bases in Ireland produce Medical Devices to repair damage to 
both the Central Nervous System and Peripheral Nervous System. Boston Scientific’s 
branch in Clonmel designs, develops and manufactures Deep Brain Stimulators and Spinal 
Cord Stimulators. Medtronic, headquartered in Dublin, is also a producer of Deep Brain 
Stimulation and Spinal Cord Stimulation products. Additionally, Stryker (with branches in 
Cork and Limerick) produces two conduits to repair peripheral nerve damage. 

 

 

 
Source: IDA Ireland, 2017 
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