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HUMAN BASED SCIENCE: WHERE HUMANS CAN DO IT ON 
THEIR OWN 

A Three Rs Learning Scenario 

Author(s) 

Micallef Gatt Alexia  

Summary 

The scenario aims to help students learn about the Three Rs namely Human-Based Scientific Methods 

which replace the use of animals. Students will be encouraged to share their feelings about animal 

testing as well as the new methods while becoming aware of the process of scientific research and 

ethical considerations involved.  

‘Animal use in science’ refers to animals which are used in basic and applied research, development or 

production of medicines, and testing of chemicals, food additives and other products to make sure they 

are safe. 

The Three Rs stands for the replacement, reduction, and refinement of animal use in science.  

Anyone using animals for scientific purposes in the European Union must apply the Three Rs under EU 

law (Directive 2010/63/EU). 

Animal testing is banned under the EU legislation on cosmetics. 

Key elements 

Overview 

Subject Integrated science, STEM/STEAM 

Topic Human Based Science (HBS) 

Age of students 8-10 years of age 

Preparation 
time 

1 hour – to become better aware of the Human-Based Science (HBS) methods 
and related terminology and scientific concepts 

Teaching time 2 double lessons of approximately 1 hour each – 120 minutes total 

Online teaching 
material  

Interactive whiteboard with sound to show videos in class or a projector, 
Teacher’s laptop, or computer with internet connection. 
Three Rs Education and Training Learning Scenarios 
European Commission, Joint Research Centre (JRC) (2020): Three Rs Education 
and Training Learning Scenarios. European Commission, Joint Research Centre 
(JRC) [Dataset] PID: http://data.europa.eu/89h/5803050b-bdc4-4032-bbda-
f794a0fc58c0 

Offline teaching 
material 

The Three Rs and Scientific Research presentation 
Thinking hats worksheet – 3 copies for each student (Annex I) 
Rubric (if the teacher employs formal assessment of the task – Annex III) 
Story written by Alexia Micallef Gatt: Human Based Science Methods – Where 
Humans can do it Alone (Annex III) 

Resources used • PPT Presentation for the Learning Scenario: 
http://files.eun.org/scientix/04.ThreeRs_PPT_Human-Based-
Science_Primary-Schools.pptx 

• RSPCA Education. (2014, November 6). Lesson starter: Research animals 
[Video]. YouTube. https://www.youtube.com/watch?v=WEuvgJMinqY 

http://data.europa.eu/89h/5803050b-bdc4-4032-bbda-f794a0fc58c0
http://data.europa.eu/89h/5803050b-bdc4-4032-bbda-f794a0fc58c0
http://files.eun.org/scientix/04.ThreeRs_PPT_Human-Based-Science_Primary-Schools.pptx
http://files.eun.org/scientix/04.ThreeRs_PPT_Human-Based-Science_Primary-Schools.pptx
https://www.youtube.com/watch?v=WEuvgJMinqY
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Overview 

• Tanner, R. (2018, September 5). The 3Rs: What are Medical Scientists Doing 
about Animal Testing? Frontiers for Young Minds. 
https://kids.frontiersin.org/article/10.3389/frym.2018.00044  

• BBC. Ethics guide - Experimenting on animals. 
https://www.bbc.co.uk/ethics/animals/using/experiments_1.shtml 

• Understanding Animal Research. (2015, December 14). Dispelling myths 
around animal research [Video]. YouTube. 
https://www.youtube.com/watch?v=Nd-5bt-SmiQ  

• Holloway, M., Berggren, E., Dura, A., Gribaldo, L., Whelan, M., Storyboard 
for developing Three Rs education resources – Replacement, Reduction, 
Refinement of animal use in science, European Commission, Ispra, 2021,  
JRC124054. https://joint-research-
centre.ec.europa.eu/document/download/4ba5b3b1-2593-4b31-b5e7-
0a8219a2d8f7_en?filename=Storyboard  

 

Aim of the lesson 

● For students to become aware that animals can and have been tested upon to enable the 

production of medication 

● For students to become aware of the human-based science methods 

● For students to learn more about the nature of scientific research 

● For students to form opinions about scientific research  

Trends 

Storytelling in science education, Creative and critical thinking 

21st century skills 

Communication, Critical thinking, Creativity, Life skills  

STEM Strategy Criteria 

Elements and criteria How is this criterion addressed in the learning scenario 

Instruction   

Personalization of learning 
 

Problem and project-based learning 
(PBL) 

 

Inquiry-Based Science Education 
(IBSE) 

Some elements of inquiry present through the discussion as 
well as the homework task  

Curriculum implementation   
Emphasis on STEM topics and 
competencies 

 

Interdisciplinary instruction Students make use of the English language and literacy skills 

Contextualization of STEM teaching Students become aware of the nature of scientific work;  
Students become aware of the process of scientific work; 
Students become aware of the ethics of scientific work 

Assessment   

Continuous assessment 
 

Personalized assessment 
 

Professionalization of staff   

https://kids.frontiersin.org/article/10.3389/frym.2018.00044
https://www.bbc.co.uk/ethics/animals/using/experiments_1.shtml
https://www.youtube.com/watch?v=Nd-5bt-SmiQ
https://joint-research-centre.ec.europa.eu/document/download/4ba5b3b1-2593-4b31-b5e7-0a8219a2d8f7_en?filename=Storyboard
https://joint-research-centre.ec.europa.eu/document/download/4ba5b3b1-2593-4b31-b5e7-0a8219a2d8f7_en?filename=Storyboard
https://joint-research-centre.ec.europa.eu/document/download/4ba5b3b1-2593-4b31-b5e7-0a8219a2d8f7_en?filename=Storyboard
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Elements and criteria How is this criterion addressed in the learning scenario 

Highly qualified professionals 
 

Existence of supporting (pedagogical) 
staff 

 

Professional development 
 

School leadership and culture   

School leadership 
 

High level of cooperation among staff 
 

Inclusive culture 
 

Connections   

With industry 
 

With parents/guardians 
 

With local communities 
 

School infrastructure   

Access to technology and equipment Teacher laptop or computer device with internet 
connection as well as a projector/interactive whiteboard 
with sound for PowerPoint and video 

High quality instruction classroom 
materials 

The provided story and supporting resources in the annex 
serve as high quality instruction classroom materials 
required to carry out this LS 

 

Lesson Plan 

Name of activity Procedure Duration 
 Lesson 1  

Brain- 
storming 

The teacher should not introduce the topic to the students to avoid 
influencing the students. The teacher should start off asking students 
about how they think medicine and treatments become available. 
The discussion should enable students to think about the process of 
producing medication and how it is deemed safe for use. Here are 
some questions which may help guide the discussion: 

• Have you ever used any medicine? 

• When did you use that medicine/why? 

• Do you know where medicine come from? 

• How do medicines become available? 

• When do people buy medicine, how do they know that it is going 
to work? 

• When your parents buy medicine, how do they know that it is 
safe to use? 

• Do you know what processes need to take place before 
medicines are available to buy and use? 

• Who are the individuals creating medicine? 

• How do these individuals test these medicines to prove that they 
actually work? 

• What tests are performed to see that the medicine is made 
properly? 

20mins  
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Name of activity Procedure Duration 

• Do you know how tests of medicine are carried out and on 
whom/what? Is this step important? 

As previously mentioned, teachers should not involve themselves in 
the discussion with providing full answers, they should only facilitate 
the flow of students’ thoughts and background knowledge. Teachers 
should be asking questions and allow students to share what they 
think. 

The idea is that students realize that medicine and treatments require 
a long research and experimental process which may often include 
the use of animals. Students might not come to this conclusion – 
which is fine…. students should not be directed to mention animal 
testing. If students mention it or not it is not important at this stage. 

(Note to teacher: If you would like to include more examples you may 
refer to the example of Alzheimer’s drug failure, using the following 
link at p. 40: 
https://joint-research-
centre.ec.europa.eu/document/download/4ba5b3b1-2593-4b31-
b5e7-0a8219a2d8f7_en?filename=Storyboard 

Animal 
Testing…how 
do we feel? 

The teacher should then show students the video in order to inspire 
another discussion: Lesson Starter: Research animals, 
(https://www.youtube.com/watch?v=WEuvgJMinqY, 00:55 min, EN) 

After the video, a second discussion should take place. The teacher 
asks the students which individual in the video they agree with and 
why. Students should be encouraged to discuss how they feel even if 
their own emotions are conflicting.  

For example: “I feel bad that animals are harmed during testing, but I 
think it is important anyway to make sure we have medicine” or 
“Mice are not cute animals, and I would prefer that they are harmed 
rather than dogs or cats, but I think animals might not give good 
results when testing”. Note to teacher: allow students to express 
their ideas even if they sound to you not nice as in the last example. 
Students only start forming their opinions and might change attitudes 
during the discussion, when hearing answers of peers, etc. 

Again, the teacher should not impose their own opinion just help and 
support the student to keep developing the discussion 

Some questions to guide teachers: 

• Did you know that animals are used for research? How do you 
feel about this? 

• Do you think using animals for the purposes of research is 
important? 

• Do you think the use of animals in research related to medicines 
for humans makes sense since animals are not humans? 

• Do you think other methods exist to test medicines without 
using animals? 

• Do you think other methods should exist to test medicines 
without animals? 

30mins 

https://joint-research-centre.ec.europa.eu/document/download/4ba5b3b1-2593-4b31-b5e7-0a8219a2d8f7_en?filename=Storyboard
https://joint-research-centre.ec.europa.eu/document/download/4ba5b3b1-2593-4b31-b5e7-0a8219a2d8f7_en?filename=Storyboard
https://joint-research-centre.ec.europa.eu/document/download/4ba5b3b1-2593-4b31-b5e7-0a8219a2d8f7_en?filename=Storyboard
https://www.youtube.com/watch?v=WEuvgJMinqY
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Name of activity Procedure Duration 

The teacher should also link this conversation with the previous one. 
They should encourage students and challenge them to think about 
whether they agree with the statements they made before watching 
the video and why or why not 

Ideally, the conclusion of this section is that most students discuss 
that efforts should be made to reduce and possibly stop using animals 
for scientific purposes. 

The Three Rs The teacher briefly introduces the Three Rs using provided PPT 
Presentation to the LS: 
http://files.eun.org/scientix/04.ThreeRs_PPT_Human-Based-
Science_Primary-Schools.pptx 

The presentation is based on the information and images obtained 
from: https://kids.frontiersin.org/article/10.3389/frym.2018.00044 
& http://www.bbc.co.uk/ethics/animals/using/experiments_1.shtml 

Students should have some time to ask questions to confirm their 
understanding.  

As an addition to the presentation, the teacher should show students 
the video that explains the necessity of animal testing and explains 
the Three Rs: Dispelling myths around animal research 
(https://www.youtube.com/watch?v=Nd-5bt-SmiQ – 03:37 min., 
English). The teacher should stop the video in order to check student 
understanding and answer any questions that might have emerged 
while watching the video.  

Note to teacher: Before showing the video, the teacher should make 
sure that the video is appropriate for their students, when it comes 
to the complexity of English language and content sensitivity, as 
younger students tend to be more sensitive.  

10mins 

 Lesson 2  

Intro: 
Summary 

If the lessons are not in close proximity to each other, the teacher 
should summarize was what covered in the last session: 

• Medical and scientific research can be a long process. Medical 
and scientific research requires testing to ensure the product 
is safe for use and that it actually works. 

• As a result, testing may involve the use of animals. 

• Where possible animals should not be used to avoid harming 
them and also because animals are not exactly like humans. 

• Scientists should use the Three Rs principles: replace, reduce, 
refine. 

5mins 

Human Based 
Science: Story 
+ Task 

The teacher should make use of the provided “Human-Based Science; 
When humans can do it on their own” short story book provided in 
Annex III. The short story introduces and explains a number of 
scientific concepts as well as a few human based science methods. 

Before starting to read the teacher should instruct students to fill 
their Annex I - “thinking hats” worksheet provided, while the teacher 
is reading the story. Each student should have 3 worksheets and one 
should be filled in for each Human-based science (HBS) method 

About 10 
mins on 
each 
method – 
40mins  

http://files.eun.org/scientix/04.ThreeRs_PPT_Human-Based-Science_Primary-Schools.pptx
http://files.eun.org/scientix/04.ThreeRs_PPT_Human-Based-Science_Primary-Schools.pptx
https://kids.frontiersin.org/article/10.3389/frym.2018.00044
http://www.bbc.co.uk/ethics/animals/using/experiments_1.shtml
https://www.youtube.com/watch?v=Nd-5bt-SmiQ
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Name of activity Procedure Duration 

explained. The worksheet will help students think of different 
perspectives related to that HBS Method. 

Students should be encouraged to ask questions to confirm their 
understanding. 

Conclusion After finishing the task, the teacher should ask students to briefly 
share whether their opinions and ideas about animal testing and 
scientific research have changed from the ones they had before 
starting these activities.  

10mins 

Homework Homework task for students: 
● Pretend you are working with Dr Andrea and Dr Charlie in the 

story. Choose one of the HBS Methods mentioned in the story 
which in your opinion is most interesting and effective method to 
be used. 

● Try to convince Dr Andrea and Dr Charlie and possibly other 
scientists too to use this method by creating a poster (it can be 
done by hand or using computer software).  

● Use the “thinking hats” worksheets you filled in while hearing the 
story to help you with including some important points about why 
the method you are suggesting should actually be used. 

5min 

 

Assessment 

Homework task for students. 

Although not obligatory, if the teacher would like to grade the poster, a rubric – Annex II - is provided. 

Student feedback 

The teacher can hold a feedback session at the end of each lesson or whole LS.  

Teacher’s remarks 

In case the teacher has never before introduced the topic of the Three Rs in their classroom they can 

also introduce the topic by using the Three Rs for primary school PowerPoint presentation available 

on the Three Rs Resource page. 

The ‘Human Based Science: Story + Task’ activity could be combined with homework activity and 

students present their findings and posters in class. The method of presenting does not need to be 

solely in the form of a poster, students can choose which method to use to share their messages in a 

most effective way, depending on their age and abilities. 

About the Three Rs project 

The Three Rs project aims to build learning activities to teach school students about the welfare of 

laboratory animals and EU legislation, which embodies the Three Rs (Replacement, Reduction and 

Refinement). The Three Rs project specifically emphasizes exploring the alternative test methods 

which use no animals. Through the learning activities, the project will help students become 

compassionate for animals, gain awareness of the alternatives to animal testing, become interested 

in ethics in science, and develop their critical thinking and science literacy skills.  
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Annex I 

Thinking Hats Worksheet (please check handouts on the next 2 pages) 
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HUMAN RELEVANT 

SCIENCE METHOD GROUP MEMBERS 

The positive aspects are... 

The negative aspects are... 

The Facts are... 
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HUMAN RELEVANT 

SCIENCE METHOD GROUP MEMBERS 

In the future this Human Relevant Science method 

could be used … 

This Human Relevant Science method might make 

people feel … 

These are the main issues we need to include in our 

presentation … 



11 

Annex II  

Rubric for student poster 

CATEGORY 4 3 2 1 
mark 
awarded 

Required 
Elements 

The poster 
includes all 
required 
elements as 
well as 
additional 
information. 

All required 
elements are 
included on 
the poster. 

All but 1 of 
the required 
elements are 
included on 
the poster. 

Several 
required 
elements 
were missing. 

  

Content - 
Accuracy 

At least 2 
accurate and 
relevant facts 
are displayed on 
the poster. 

1 accurate 
and relevant 
facts are 
displayed on 
the poster. 

The facts are 
not accurate 
but can be 
understood  

The facts 
included are 
incorrect 

  

Knowledge 
Gained 

The student has 
referred to 
different 
elements using 
the thinking 
hats worksheet. 

The student 
has referred 
to a few 
elements 
using the 
thinking hats 
worksheet. 

The student 
has referred 
to just 1 
element using 
the thinking 
hats 
worksheet. 

The student 
has not 
referred to 
any elements 
using the 
thinking hats 
worksheet. 

  

Attractiveness The poster is 
exceptionally 
attractive in 
terms of design, 
layout, and 
neatness. 

The poster is 
attractive in 
terms of 
design, layout 
and neatness. 

The poster is 
acceptably 
attractive 
though it may 
be a bit 
messy. 

The poster is 
distractingly 
messy or very 
poorly 
designed. It is 
not attractive. 

  

Final 
comments and 
mark 

            /16 
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Annex III 

Story book: Human Based Science Methods – Where Humans can do it Alone 

Dr Charlie and Dr Andrea are medical research scientists. They work in labs trying to find new medicine 

and cures for diseases. Right now, they are working to hopefully find a cure for degenerative heart 

disease. 

The heart is a muscle which pumps blood around the body. The blood is pumped through vessels 

known as arteries and veins. Blood vessels called arteries and veins carry the blood to the heart. The 

heart then pumps the blood through other blood vessels, all round the body to all the organs. The 

capillaries are really small vessels. Here blood comes into close contact with the cells. The blood is like 

a transport system of our body. The vessels are the roads and streets of the transport system. The 

blood carries all the substances that different organs and cells need. The blood also helps carry waste 

substances produced by different organs and cells. The waste is transported to the correct organ 

where it can be removed from the body. The heart and its vessels are extremely important organs 

within the body. So, they need to be kept super healthy! 

Degenerative heart diseases come about when the heart or the blood vessels start to weaken. They 

get worn out with use over the years. Dr Charlie and Dr Andrea’s research could be super helpful in 

making the life of people with degenerative heart disease easier.  

A lot of research is needed, and Dr Charlie and Dr Andrea are excited to begin. A good place to start is 

by researching what other scientists have found before them. This will help them learn more about 

what data and treatments are already available. This will also help them think of what treatments are 

needed. 

Dr Charlie and Dr Andrea notice that a lot of research in the past used animals in the lab. The animals 

were tested on to experiment with the new medication. Animals have been used to help scientists for 

hundreds of years. In 1921, dogs were used to help scientists discover how diabetes works. Eventually, 

scientists figured out how medication for diabetes can be made. Before this discovery, people with 

diabetes would not live long. Nowadays because of this discovery, people who have diabetes can live 

long and healthy lives. In the 1950s, different types of animals were used to help scientists develop 

safer and more effective anesthetics. Anesthetics help us not to feel pain when we are having surgery. 

Because of this discovery, more medical surgeries and operations are successful.  

Dr Charlie and Dr Andrea feel confused. They surely want to find a new treatment for degenerative 

heart disease. Yet, they would not like to use animals in their research. First of all, they are thinking 

that an animal’s organs might not be exactly like that of humans. Humans are also much, much larger 

than some animals (and live longer). So how could they be sure that if the medicine works in animals, 

it will work in humans? Also, they feel bad making animals go through tests which might cause them 

pain. Sometimes during testing, the results are not what scientists were hoping they would be. It 

would be even sadder if the animal had to go through all these tests without producing the desired 

results.  Having said that, Dr Charlie and Dr Andrea know that all medicine and medical treatments 

need to be tested. Without testing, people who are affected by that disease wouldn’t be able to take 

that medication because they would not know if it worked well. Without testing, people would also 

be very unsure if the medicine is safe to use. Testing is a very important part of science and medicine 

research. But Dr Charlie and Dr Andrea hope there is another way which does not involve the use of 

animals. 

In 1959, two scientists; William Russell and Rex Burch published the book "The Principles of Humane 

Experimental Technique". These scientists suggested that scientists should be more careful with 

animal testing. They thought of three principles to help scientists with their research process.  



13 

The first principle is replacement. This means that other experiments should be done instead of using 

animals.  

The second principle is reduction. This means that scientists have to use the smallest number of 

animals possible. This means that fewer animals will be involved in the experiments.  

The final principle is refinement. This should be used if there is no other way possible and animals 

have to be used. The scientists should be sure that the animal is kept as happy and possible while it is 

in the lab. The scientists should also try their best to avoid harming the animal as much as possible.  

In the European Union, politicians and experts have encouraged scientists to use the Three Rs 

principles since 19861. But, in 2010 the Three R’s principle became a law. This means that scientists 

have to follow it! 

This makes Dr Charlie and Dr Andrea very excited! They wanted to use a replacement method to find 

a new cure. The word replacement means “to use something instead of”. These new replacement 

methods would replace the use of animals in testing. This means that in this way animals would not 

be used at all!! Hooray! Dr Charlie and Dr Andrea immediately start researching and they come across 

a number of new replacement methods. 

Dr Charlie and Dr Andrea know they want to use a new replacement method but now they need to 

decide which one? Can you help?  

One option would be to use stem cells. Our body and our organs are made of tiny cells. Each cell carries 

out specific functions. Nerve cells help our brain understand what is going on inside and outside of the 

body. Muscle cells help us move. Stem cells on the other hand are cells which are not yet special. They 

do not have a function. They also do not have any specific shape to carry out that function. Stem cells 

can develop to become any cell which the body needs at that time. Stem cells are found inside our 

bones. Stem cells can also be found in the umbilical cord. This is the connection between the pregnant 

mother and the developing baby. These stem cells can be donated by volunteers. So, it is the person 

himself or herself who chooses to donate these for research. The procedure is safe and will not harm 

the person. So, stem cells can be taken from volunteers, but they can also be produced in a lab without 

the need for donors. The stem cells will be developed into the heart cells having the disease Dr Andrea 

and Dr Charlie are researching. The stem cells which became heart cells, will be given the different 

types of medicine Dr Andrea and Dr Charlie create. They will then see if they work as they should and 

cure the stem cells. In the meantime, no human or animals are harmed during these tests. Also, the 

results of the tests really represent what would happen in an actual human heart!  

Another technique is the use of a microfluidic device. A microfluidic device works by using the science 

of how liquids move. The microfluidic device is basically a small lab on a very, very small space. 

Sometimes a microfluidic device can be even smaller than a mobile phone! The microfluidic device 

will contain valves, pipes and pumps which are extremely small. The scientists create different 

pathways for different liquids to pass through. The different channels are filled with different fluids 

that represent different liquids in the body. The scientists make the liquids flow in pathways and then 

these meet up. As the liquids meet up, they change! Scientists study these changes and find out new 

things. Microfluidic devices can be used to create organs on chips. Scientists use techniques which 

computer scientists used to make computer chips. The scientists make a very small version of a cell 

and its environment on a computer chip structure. The human cells on the chip will be as similar to 

the human body as possible. The cells created will have the diseases that Dr Andrea and Dr Charlie are 

 
1 https://caat.jhsph.edu/principles/the-principles-of-humane-experimental-technique 

 

https://caat.jhsph.edu/principles/the-principles-of-humane-experimental-technique
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studying. Eventually more organs on computer chips can be added. The different organs can be joined 

up to form a whole body! Then, Dr Andrea and Dr Charlie add their medicine. After that, they can see 

the effect on the heart. They can also see the effect of that medicine on other body parts too! This 

will help them, and other scientists understand better how different medicines react in the body on 

the organ that they are made for. This will also help scientists understand how medication affects 

other parts of the body too. Here no real organs are used but computer chips made to behave exactly 

like human organs. Animals are once again safe with this method! 

The last method involves computer simulations. Simulations are used by a lot of people to train and 

experiment without actually having any risks. Pilots use simulations to practice flying without actually 

being in an airplane. Doctors can practice surgeries by using computer simulations. Computer 

simulations can help scientists who are researching medicine too. A computer program of the organ 

being studied needs to be developed first. The scientists add all the information they have about that 

organ in the computer program. To do so, a lot of scientists add information they are experts about. 

The information needed includes mathematics, graphics and even algorithms. Algorithms are patterns 

and sets of rules for the computer to follow. This information will make the computer behave like a 

real human organ system. So, Dr Charlie and Dr Andrea can add all the information about the disease. 

They can then add the information about the medicine. Then, they wait and see how the heart and 

the body is expected to behave because of the medicine. The scientists also add information about 

specific patients. So, Dr Charlie and Dr Andrea can speak to people who already have degenerative 

heart disease. They will add the information of these patients onto the computer. The computer 

simulation will also be able to predict how the medication will actually work on these people! Yet, the 

medicine is not being tested directly on the people. It is the computer program which is showing how 

it will work. So, in this case no animals or humans are tested on but only computers! 

Which replacement method do you think they should choose? Why do you think so? No matter which 

method Dr Andrea and Dr Charlie use, the animals will be safe and happy. Humans can be safe and 

happy too! This is because they know that the medicine was tested in ways as close as possible to real 

humans without harming anyone! These replacement methods are still very new! But more and more 

scientists are trying to use them because they can be really helpful and also because they do not harm 

animals during testing! As more scientists use these methods, the replacement methods will become 

more and more advanced and more effective. This means that more scientists and doctors will choose 

these methods in the future. This will also mean that fewer and fewer animals will be needed for 

testing. Hopefully in the future, animals will not be needed for testing anymore! 
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